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User Information
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	WARNING! or CAUTION

Identifies information about practices or circumstances that can lead to personal injury or death (Warning) or property damage (Caution).
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	NOTE

Identifies information critical to performing indicated procedure correctly.
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	TIP 

Identifies information useful to performing indicated procedure correctly.


SECTION 1 
Operational Overview

1.1 Overview

In general the Configuration Control Group (CCG) is responsible for monitoring the Microwave subsystem (UWV) and perform the necessary configuration to support DSN operation during pre-cal, track, post-cal, and maintenance periods. 

1.1.1 UWV

The USC Consolidated Software (UCS) (referred to as the Microwave Subsystem Software) consists of the following:

· Microwave Subsystem Controller (USC)

· Microwave Subsystem Controller Displays (USCD)

· Microwave Subsystem Controller Tables

It monitors CCG hardware equipment  and provides configuration information to Network Monitor and Control (NMC) operator (including the Automation Assembly (AA)), Complex Supervisor (CS), Downlink Channel Controller (DCC) for all DSN Antennas. In addition, the Microwave Subsystem Controller (USC) manages all microwave switch configurations, on all DSN Antennas, either automatically in support of pre-cal using the support data made available by Network Support Subsystem (NSS), or manually as requested by NMC operator through Operator Directive (OD).
1.2 USC Architecture

1.2.1 Hardware
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Figure 1‑1 USC Hardware Architecture & Interfaces
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1.2.2 Software

Microwave Subsystem Controller (USC) is installed at each front end Microwave Controller Assembly (UCA) and consists of the following:

Table 1‑1 USC Software Architecture

	Item
	Task
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	USC Executive (USC_EX): Performs all necessary hi-level operations to configure the Microwave (UWV) subsystem for uplink and downlink tracks.
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	USC Monitor and Control (USC_MC): Manages CCG hardware and NMC interfaces
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	USC NMC Interface (USC_NI): Manages all MON-1/MCIS communications
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	USC Task Monitor (USC_TM): Is an ongoing task, which continuously monitors the health of other tasks and performs necessary actions.
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	USC Terminal (USC_TERM): A graphical tool that can be used to emulate the NMC directly from the USC workstation. It implements the same interface to USC_NI (3) that the actual NMC does.

	[image: image12.png]



	USC diagnostic terminal (USC_DIAG): Another graphical terminal that can be used to debug hardware interface software, and perform maintenance and diagnostic of CCG hardware.
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	Microwave Subsystem Controller Displays (USCD) are installed at each complex Network Monitor and Control File Server (NMCFS) and consists of: 

UDS displays: Are also separate tasks that can run either on the NMC workstation or the UCA controller. These tasks use UDS and MCIS libraries; they connect to NMC MDS Servers and create/update graphical user interfaces based on the MON-3/7 standards.
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Figure 1‑2 USC Software Architecture

1.3 Operating Modes
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	NOTE

See Section 2.1 for explanations of the Operator Directives described in this Section. 


The Microwave Subsystem Controller (USC) supports four modes of operations to configure the Microwave subsystem for a track and/or maintenance. Four different methods are supported to allow higher-level automated operations and lower-level maintenance operations while keeping the system as compatible as possible to the previous legacy Microwave Generic Controller (UGC). The four methods are as follows:

1.3.1 Auto Configuration

This is the highest level of operation and is used to configure the Microwave subsystem during each pre-track with no operator action.

1) Complex Supervisor (CS) Builds the Link with USC.

2) USC receives CCN.

3) USC gets list of spacecraft and Uplink Active spacecraft from NMC.

4) USC finds appropriate support data files:

a. Support data files are spacecraft/antenna specific.

b. If no support data exists, NMC Operator will be notified by EN:
”Auto configuration ignored. No support data found”

5) USC logically combines all support data files per Band:

a. Downlink configurations will be added for common result.

b. if conflict exists, NMC Operator will be notified by EN:
”Auto configuration ignored. MSPA Spacecraft Support Data Files are in conflict.”

6) USC moves a set of UWV switches to obtain requested configuration for DTT (DCC) default outputs:

a. USC notifies Operators that Auto Configuration has completed or Failed by EN: 
“Auto configuration successfully performed for <scn_name>.” or  “Auto Configuration failed with invalid error. Use CNF if required.” USC compares the switch setting to validate them against transmitter critical path files and change additional switches if required.

7) If critical path violation exists, USC continues the configuration and sends EN: “Movement of the switch <xxx> would cause a critical path error: beam is ON.” Where xxx is the name of the switch in the critical path.

a. USC will not automatically re-configure when the beam is turned off.

8) The auto configuration process consists of two phases, one is importing and validating the file, the second is executing the file.

a. Importing and validation is needed after a new file is received from SPPA. This process is triggered by the following conditions:

· If assigned, every 5 minutes.

· Going to Assign from Unassign.

· TABLE directive.

b. The execution of the support date file occurs in the following conditions:

· Going to Assign from Unassign given the new scn-pass combination.

· CNF AUTO directive.

c. The following conditions ONLY send an event message and otherwise do nothing:

· Going from Assign to Unassign with the same scn-pass combination 
”Auto configuration ignored, continuation of previous track”.

· The NMC SCN list changes while in USC assigned
”New spacecraft added to the track, issue CNF AUTO if required”.

· Reassign from CS while already assigned
”Auto configuration ignored, continuation of previous track”.

1.3.2 Default Configuration

This mode of operation allows the operators to configure the Microwave Subsystem using only one directive.

1) NMC operator Issues CNF directive.

2) USC parses and validates CNF directive.

3) If validation fails, NMC operator will be notified by DR: “REJECTED. Usage: CNF <xxx>”.

4) If <user configuration> parameter is used, USC start user config sequence. (See User Config Sequence).

5) USC validates configuration against antenna site.

6) If configuration is not possible for the specific antenna or conflicts, NMC Operator will be notified by DR:

a. “REJECTED. <CNF <default-config> not valid for this site”

7) USC moves a set of UWV switches to obtain requested configuration for selected outputs (Sends PROCESSING if required).

8) If uplink configuration, USC compares the switch setting to validate them against transmitter critical path files and change additional switches if required.

9) After all switches have been commanded, the USC Notifies Operators that Configuration has completed or Failed by DR:

a. “COMPLETED. xxx” (where xxx is echo of CNF arguments) or

b. “REJECTED. xxx” (where xxx is the reason of failure).

1.3.3 User Configuration

This mode of operation allows the operators to store a Microwave Subsystem configuration for later use. When stored configuration is executed, it can be performed using only one directive.

1) NMC operator Issues CNF directive.

2) USC parses and validates CNF directive.

3) If validation fails, NMC operator will be notified by DR: “REJECTED. Usage: CNF <xxx>” or “REJECTED. User Config  <user_config> doesn’t exist”.

4) If <user configuration> parameter is not used, USC will check for default config parameters. (See default Config Sequence).

5) USC compares the switch setting to validate them against transmitter critical path files:

a. If critical path violation exists, USC continues the configuration and sends EN: “Movement of the switch <xxx> would cause a critical path error; beam is ON.” Where xxx is the name of the switch.

6) USC moves the set of UWV switches specified in the file to selected position (Sends PROCESSING if required).

7) After all switches have been commanded, the USC Notifies Operators that Configuration has completed or Failed by DR:

a. “COMPLETED. <User Config> configuration successfully executed” or

b. “REJECTED. xxx (where xxx is the reason of failure)”

1.3.4 Individual Switch Setting

This is the total manual configuration mode, which allows the operators to move switches in the Microwave Subsystem individually.

1) NMC operator issues MOD <switch number> <position>. This can be done by typing in the OD or the operator could look at the MAP display and double click on a switch to move it.
2) USC verifies that <switch number exist> and <position> is valid.

3) If not valid, NMC operator will be notified by DR:

a. “REJECTED. The switch Number <switchNumber> is invalid for this site” or

b. “REJECTED. The switch position <position> is invalid for switch <SwitchNumber>”.

4) USC verifies switch setting against critical paths:

a. If critical path violation exists, USC stops the MOD and rejects the directive by “REJECTED. Movement of the switch <xxx> would cause a critical path error; beam is ON” where xxx is the name of switch.

5) USC moves the switch.

6) USC notifies NMC operator that MOD directive is completed by:

a. “COMPLETED. Switch <SwitchNumber> is now at position <position>” or

b. “COMPLETED. Switch <SwitchNumber> is already at position <position>” or

c. “REJECTED. Usage: MOD <SwitchNumber> <position> or

d. “REJECTED. Auto configuration is in progress; please wait”.

1.4 Conventions and Notations

The various conventions and notations used in this SOM are described in the following subsections.

1.4.1 Conventions

The following conventions are followed in this SOM for the user interfaces (e.g. Operator interactions, menus, , etc.) produced by USC.  Each user interface is presented with the following textual information:

1) Description of the purpose of the user interface.

2) Additional information (including itemized description of contents and data).

3) Limitations and notes.

4) Responses and rejections.

The following conventions will be used for character representation on sample user outputs presented in this SOM:

· ddd - Day Of Year (DOY)

· hh - Hours (GMT)

· mm - Minutes (GMT)

· ss - Seconds (GMT)

· a - Alphanumeric character

· n- Decimal integer

· x - Hexadecimal character

User outputs (displays, reports, forms, and menus) are characterized by their size and dynamics.

Dynamics refers to how a screen area is accessed.  There are three types of dynamics: scrollable, non-scrollable and fixed.

Scrollable is used when there are more lines of data than can be presented in the screen area at one time.  The excess data may be viewed by “scrolling” up (use the ‘up arrow’ key) or down (use the ‘down arrow’ key) to obtain data that is off the top or bottom of the screen area.  

Non-scrollable is used when all of the data is present within the screen area.

Fixed is used when there is no dynamic data (i. e. no field can be modified) and all data is present within the screen area.

1.4.1.1 Menu Conventions

The name of the pull down Menu is followed by a brief explanation of its usage. Submenus shall be in a bulleted list below the applicable menu if used, followed by a brief explanation.

1.4.1.2 Form Conventions

There are no forms in this implementation.

1.4.1.3 Display Conventions

The USC provides four displays, which operators may use to monitor the status of the USC. Displays are accessed via Operator Directive and appear in the display area (lines 1-19) of the screen.

Line 1 of each display is the header.  The header consists of the source’s Directive Destination Code (DDC), mnemonic, title, day of year, and time of day in hours, minutes, and seconds.

The following conventions will be used for the Operator Directive format to request USC displays at the NMC console: 

· D aaaaa

where:

· D Display directive (D is for display)

· aaaaa Display mnemonic (5 characters)

Display requests that are not valid will be rejected.  The rejection message will include the reason the display cannot be generated.  Common display rejection messages are listed in SECTION 2.2.  See the NMC SOM for a description of screen regions.

1.4.1.4 MON-3 Colors

USC display indicators conform to the MON-3 Design Requirements for DSN User Interfaces as described in 820-019 and the table shown below:

Table 1‑2 MON-3 Indicator Colors

	COLOR
	STATUS
	PERFORMANCE
	EVENT

	Gray
	Unassigned
	Unassigned
	

	Ivory (white)
	
	Not analyzed
	Prompts

	Cyan (light blue)
	Out of service
	
	

	Green
	Normal
	Normal
	Advisories

	Wheat (tan)
	Busy
	
	

	Violet (purple)
	Deviational
	
	

	Yellow
	Marginal
	Low/High Warning
	Warning Alarms

	Orange
	Critical
	Low/High Critical
	Critical Alarms

	Red
	Emergency
	
	Emergency Alarms


1.4.1.5 UCSD Colors

In addition to the standard MON-3 colors, the USCD displays use the following colors to indicate Microwave Subsystem signal related information:

Table 1‑3 USCD Indicator Colors

	COLOR
	Signal Type

	Gray
	Linear Polarity (The signal is not polarized)

	Magenta
	LCP Polarity

	Blue
	RCP Polarity

	Light Gold
	Uplink Signal (The wave-guide contains an uplink signal)

	Dark Goldenrod
	Ambient Load (Source of signal is an ambient/aperture load)


1.4.1.6 Message Conventions

The USC produces the following types of messages: Alarm, Advisory, and Prompts.  All alarm and advisory messages received or generated by USC are recorded on a log that can be displayed on the screen in a scrolling manner.

Alarm messages are about abnormal conditions for which the operator is expected to take some corrective action, or to be aware that some corrective action is being carried out automatically.  There are three levels of alarm message severity:  Emergency, Critical, and Warning.  No Emergency messages are displayed by the USC.

Critical level alarm messages are displayed in ORANGE in the alarm section on the screen.

Warning level alarm messages are displayed in YELLOW, and the resolving of alarm conditions (clearing) in GREEN.

Advisory messages are Event Notification (EN) messages and appear to the operator in the NMC log. Advisory messages inform the operator of minor malfunctions, changes in status, routine progress, etc.  Operator action is not required in response to an advisory message.  Since the USC monitors the progress of operations under control of a remote operation center it generates them to inform the operator of the progress of operations.

Directive Responses -- specific response or rejection messages are listed as part of the detailed descriptions for Operational Directives, menus, icons, or displays.

The response to an Operator Directive may take two forms.

· If the input is valid, and no procedural errors have been made, the USC will set the ‘COMPLETED’ response code in the Directive Response.

· If the input is unrecognizable or invalid, or a procedural error has been made, the USC will set the ‘REJECTED’ response code in the Directive Response and include a response message detailing the problem.

Common rejection messages are listed in SECTION 2.2.

1.4.2 Notations

The following notations are used in this SOM and apply to Operator Directives, displays, and menus.

1.4.2.1 Operator Directive Syntax Notation

The syntax of each Operator Directive generated by the USC is specified using a modified Backus Naur Form (BNF) grammar.

NOTATION 






MEANING

ALLCAPS 
Any capital letters, integers, or punctuation marks (other than those required for BNF presentation) must be input exactly as specified.

<table name>
Lower case letters between angle brackets are used to indicate that the angle brackets and text in between them must be replaced with some other text as specified in the accompanying notes to the directive format. The “or” bar indicates that either the symbol to the left of the bar or the symbol to the right of the bar must appear, but not both.  If a choice must be made from more than two, the possible choices will appear in sequence with bars separating each.  The bar is never input.

[OPTION]
Anything that appears between square brackets may be input or blanks may be input in its place.  The brackets are not input.

{1|2} 


The braces are used to group symbols together for clarity.  The braces are never input.

<value>...
When a symbol or group of symbols is followed by three periods, this indicates that the symbol or group may be repeated up to the specified number of times. When a blank space appears between symbols, one or more blank spaces or a comma may be input.  When no space appears between symbols, the directive must be entered with no space at that point.

1.4.2.2 Message Notation

Messages are shown in this SOM just as they are generated by the software, except that variable fields are shown by triplets of lower case letters (e.g. aaa or fff).  The accompanying descriptive text will explain the content and meaning of the variable fields.

1.5 General Information

1.5.1 Related Documents

	JPL Number
	Description

	820-019
	MON-2 DSN Monitor and Control Standard Practices, Rev B

	820-019
	MON-3 Design Requirements for DSN User Interfaces, Rev A

	837-009
	Network Monitor & Control Subsystem, Software Operator’s Manual, Rev B.

	864-000036
	UWV Configuration Control Group, Software/Hardware Interface

	884-000074
	Microwave Subsystem Control (USC) Software Specification Document – Architectural Design, Volumes 1 and 2.

	888-000132
	Software Delivery and Procedures Document, USC Consolidated Software (UCS) .

	889-000269
	USC Software Test Plan, Volumes 1 and 2
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SECTION 2 
Keyboard Interactions

2.1 Directive Quick Reference Table

See next page.

Table 2‑1 Operator Directives – Quick Reference Table

	MNEMONIC
	DESCRIPTION and SYNTAX
	XREF

	BOOT
	Perform a remote reboot of the Microwave Subsystem Controller (USC). 
BOOT
	2-4

	CNF
	Configure a set of microwave (UWV) switches for uplink and downlink. 
CNF [{<downlink_default_config> | <user_config> | <uplink_default_config>}] 
[BND <ascii_band> [LNA <lna_number>] [SRC <signal_source>] [POL {LCP|RCP}] [PATH {LONO|DPLX|RADR}] [OUT <out_numbers>]]
[TXR <txr_name> [TOUT {HORN|WTR}] [TPOL {RCP|LCP}]] 
[AUTO]
	2-6

	DEF
	Define a user configuration and save to local USC hard drive. 
DEF <config> <switchNum> <position>[<swt> <pos> [<swt> <pos> [<swt> <pos>]…
	2-10

	DEL
	Delete a user configuration. 
DEL <userconfig>
	2-12

	HI
	System Greeting
HI
	2-13

	LOG
	Set Microwave software Log Mode
LOG [F|W|D|D1|D2|D3|D4] [<text>]
	2-14

	MAINT
	Enable/Disable the use of the DIAG TOOL
MAINT {E|D}
	2-16

	MOD
	Modify Individual Switch Position
MOD <switchNum> <position>
	2-18

	PASS
	Set or query pass number
PASS [<passNum>]
	2-20

	SAVE
	Create/Modify a user configuration from the current hardware settings. 
SAVE <user_config> [{S|X|K|Ka|L}] [FORCE]
	2-22


	SCN
	Set or query spacecraft number
SCN [<scnNum>]
	2-24

	TABLE
	Import Support Data Tables
TABLE
	2-25


2.2 Detailed Descriptions of Directives

	Directive_Quick_Reference_Table

	BOOT
	Perform a remote reboot of the Microwave Subsystem Controller (USC).

	

	DESCRIPTION


	The BOOT directive causes a restart of the software running on the USC. It must be entered twice within a 30-second interval in order to be effective; otherwise, it will timeout and two entries need to be reissued.

	SYNTAX
	BOOT

	EXAMPLES
	BOOT
Causes a remote USC reset. The USC will come up in Unassigned mode.

	RESPONSES
	COMPLETED, "Send BOOT again within 30 seconds."
The directive has been accepted, but must be received again within a 30-second interval for it to take effect.

STARTED, ""
The directive started normally.

	REJECTIONS
	REJECTED, "Usage: BOOT"
There was a syntax error in the directive.
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	Directive_Quick_Reference_Table

	CNF
	Configure a set of microwave (UWV) switches for uplink and downlink.

	

	DESCRIPTION


	The CNF directive is used to set a group of microwave switches. The switches can be set by entering a user_configuration, downlink_default_configuration, uplink_default_configuration, or signal_path setting. As the USC commands each individual switch, critical path checking shall be performed. If a particular switch movement would generate a critical path violation, then this particular switch will not be moved, however, the rest of the valid switches will be moved.

	SYNTAX
	CNF AUTO 

CNF <downlink_default_config>

CNF <user_config>

CNF   <uplink_default_config>

For downlink configuration enter:
CNF BND   <ascii_band> [LNA   <lna_number>] [SRC   <signal_source>] [POL   {RCP|LCP}] [PATH   {LONO|DPLX|RADR}] [OUT   <out_numbers>]

For uplink configuration enter:
CNF TXR   <txr_name> [TOUT   <HORN|WTR>] [TPOL   {RCP|LCP}]

<downlink_default_config>
A downlink signal path name in the form of Bd[S][P][Pa][L][C][O [O]] where 
Bd: one or two character band identifier {S | X | Ka | L |... }
S: one or two character source identifier {H | A1 | A2 | A3 |... }
P: one character polarity identifier {L | R }
Pa: one character path identifier {L | D | R }
L: one to four character LNA number identifier {A |A1| A2| A3 | ... }
C: two character channel identifier {C1 | C2}
O: two character output identifier {O1 | O2 | O3 | ... }

<uplink_default_config>
An uplink signal path name in the form of <txr_name>[P][O]

<txr_name>
The transmitter name {S20K | X20K | …}
P: one character polarity identifier {L | R }
O: one character output identifier {H | W } for Horn or Water Load.
<user_config>
An operator created user configuration name up to 20 ASCII characters long. Required. No default. 

NOTE: The combination of signal path elements for downlink default configuration may vary from site to site. 

<uplink_default_config>
A uplink signal path name in the form of T[P][O] where
T: the transmitter identifier (i.e.: S20K, X20K, K800W)…
P: one character polarity identifier {L | R }
O: one character transmitter output identifier {H | W}

<ascii_band>
One or two character band identifier {S|X|Ka|L|...}. 

<lna_number>
One to three ASCII numeric characters identifying the microwave LNA number (1-100). 

<signal_source>
A string identifying the source of downlink signal {HORN|AMB|SPD|XTR|...}. 

<out_numbers>
An ASCII numeric character identifying the microwave output numbers (1-8). (i.e OUT=1,3)

CNF
Responds with current configurations

	EXAMPLES
	CNF AUTO
Execute configuration according to the current spacecraft number matching the support data file.
CNF MyUserConfig
Execute configuration specified by MyUserConfig user configuration. 
CNF SRDA1O1
S-Band, RCP, Diplex, LNA #1, Output #1 (Output is not needed if there is only one output). 
CNF X20KRH
X-Band, 20KW transmitter, Uplink polarization RCP, Out the Horn. 

CNF BND Ka POL LCP LNA 1 OUT 3,4
Ka-Band, LCP, LNA #1, Output #3, Output #4. 

CNF TXR K800W POL LCP TOUT HORN
Ka-Band, K800W transmitter, Uplink polarization LCP, Out the Horn



	NOTES 
	If setting downlink signal paths, the BND parameter and at least one additional downlink signal path identifier is required. If setting uplink signal path, the transmitter name is required.

	RESPONSES
	COMPLETED, "'<config>' configuration successfully executed."
The user and/or default configuration successfully completed. 

PROCESSING, UWV is processing OD, COMPLETED Current configuration is <config>.
The directive is processing normally. 

PROCESSING_WAIT, ""
The directive is processing normally; wait until it is done before sending another directive. 

PROCESSING, "One of <list> is required by this directive."
The directive text must include one of the specified values.

	REJECTIONS
	REJECTED, "Usage: CNF [{<user_config> | <downlink_default_config>}] 

[   <uplink_default_config>] [BND   <ascii_band> TXR   <txr_name> 

[TOUT   {HORN|WTR}] [TPOL   {RCP|LCP}]] [BND   <ascii_band> [LNA   <lna_number>] 

[SRC   <signal_source>] [POL   {LCP|RCP}] [PATH   {LONO|DPLX|RADR}] 

[OUT   <out_numbers>]] [AUTO]"
There was a syntax error in the directive.

REJECTED, "User config <user_config> doesn't exist."
The user config <user_config> does not exist. 

REJECTED, "Another configuration is in progress. Please Wait ..."
Another user or default configuration is in progress. 

REJECTED, "Configuration Failed, at least one switch failed to move."
The CNF directice has failed to move one or more switches. See prior event notices for specifics. 

REJECTED, "CNF '<default_config>' not valid for this site."
The specified with CNF is not valid for this site. 

REJECTED, "The switch number <switch> is invalid for dss <site>."
The switch number <switch> is invalid for <site>. 

REJECTED, "The switch position <position> is invalid for switch <switch>."
The switch number <switch> does not have position <position>. 

REJECTED, "Auto Configuration is in progress; please wait."
The USC is performing AUTO configuration. 


	Directive_Quick_Reference_Table

	DEF
	Define a user configuration and save to local USC hard drive.

	

	DESCRIPTION


	The DEF directive allows the operator to define a custom user configuration.

	SYNTAX
	DEF <config> <switchNum> <position>[<swt> <pos> [<swt> <pos> [<swt> <pos>]… 

<config>
The name assigned to the configuration (up to 20 ascii characters). Required. No default. Can be a new user config name or an existing user congif name. 

<switchNum>
One to three ASCII numeric characters switch number. Required. 

<position>
One character switch position identifier (A - Z). Required. 

<swt>
Swt is a one to three ASCII numeric characters switch number. Optional. 

<pos>
Pos is a one character switch position identifier (A - Z).

	EXAMPLES
	DEF VGR1 3 B 4 A 6 B 7 B
Define a user configuration named VGR1 which will set switch 3 to the B position, switch 4 to the A position, switch 6 to the B position and switch 7 to the B position. Can repeat this directive for VGR1 for up to the number of switches at the site.

	NOTES 
	The total number of user configurations are limited to 500 per site.

	RESPONSES
	COMPLETED, "<user_config> successfully modified."
The user_config has successfully modified. 

COMPLETED, "<user_config> successfully created."
The user_config has successfully created. 

COMPLETED, ""
The directive completed normally.

	REJECTIONS
	REJECTED, "Usage: DEF <config> <switchNum> <position>[<swt> <pos> [<swt> <pos> [<swt> <pos>]]]…"
There was a syntax error in the directive.

REJECTED, "Invalid User Config. '<userconfig>' conflicts with Default Config."
The user config <userconfig> name conflicts with the default config name. use different name if you insist to create such file. NOTE: The default configuration actions can not be overwritten with user config. 

REJECTED, "The switch number <switch> is invalid for this front end."
The switch number <switch> is invalid for the front end. 


	Directive_Quick_Reference_Table

	DEL
	Delete a user configuration.

	

	DESCRIPTION


	The DEL directive allows the operator to delete a previously defined user configuration.

	SYNTAX
	DEL <userconfig> 

<userconfig>
The name of a previously defined user configuration. Required. No default.

	EXAMPLES
	DEL VGR1
DEL a user configuration named VGR1

	RESPONSES
	COMPLETED, "User config '<userconfig>' successfully deleted."
The user config <userconfig> is deleted from the system.
COMPLETED, ""
The directive completed normally.

	REJECTIONS
	REJECTED, "Usage: DEL <userconfig>"
There was a syntax error in the directive.

REJECTED, "User config <userconfig> does not exist."
The user config <userconfig> does not exist.


	Directive_Quick_Reference_Table

	HI
	System Greeting.

	

	DESCRIPTION


	Responds with the system greeting, as specified in 820-19, MON-3.

	SYNTAX
	HI

	EXAMPLES
	HI
Requests a system greeting from the Microwave subsystem.

	RESPONSES
	COMPLETED, "Hi, this is <ssname>, <pgmid> <version> <timestamp>"
The subsystem returns the requested greeting.

<ssname> is the subsystem's name. <pgmid> is the subsystem's program ID. <version> is the subsystem's version ID. <timestamp> is the compilation date and time in "Month dd yyyy" format.

	REJECTIONS
	REJECTED, "Usage: HI" REJECTED, "Unknown Directive <xxx>"
There was a syntax error in the directive.


	Directive_Quick_Reference_Table

	LOG
	Set Microwave software Log Mode.

	

	DESCRIPTION


	Sets the log mode for the Microwave Subsystem Controller (USC) software; this mode determines how much information is written to the subsystem log. The mode can take any of the listed values; if omitted, the directive reports the current mode.

	SYNTAX
	LOG [F|W|D|D1|D2|D3|D4] [<text>] 

F|W|D|D1|D2|D3|D4

F
Fatal: Logs fatal error messages only.

W
Warning: Logs the above, and also logs warning messages.

D
Default: Logs the above, and also logs normal operation.

D1
Debug Level 1: Adds 1 level of debugging trace.

D2
Debug Level 2: Adds 2 levels of debugging trace.

D3
Debug Level 3: Adds 3 levels of debugging trace.

D4
Debug Level 4: Adds 4 levels of debugging trace. Use with care! 

<text>    Information sentences that one wants inserted in to the log.

NOTE: White spaces are not allowed in the sentence use underscore instead.

	EXAMPLES
	LOG D3
Sets the log mode to D3, enabling all log messages up to three levels of debugging. 

LOG "The_following_USC_TDN_will_be_executed_during_track."
Puts the above-specified text in to the LOG by sending a log only advisory to the NMC. 

LOG
Queries the current log mode.

	RESPONSES
	COMPLETED, "Log mode is <mode>"
The current log mode is as shown.

	REJECTIONS
	REJECTED, "Usage: LOG [F|W|D|D1|D2|D3|D4] [<text>]"
There was a syntax error in the directive.


	Directive_Quick_Reference_Table

	MAINT
	Enable/Disable the use of the DIAG TOOL.

	

	DESCRIPTION


	The MAINT directive is used to coordinate between the use of CNF, MOD directives and the DIAG TOOL. CNF, MOD directives are used during operations while the DIAG tool is used during maintenance.

	SYNTAX
	MAINT {E|D} 

E|D
E=Enable use of the DIAG TOOL, D=Disable use of the DIAG TOOL

	EXAMPLES
	MAINT E
Enable the use of the DIAG TOOL

	NOTES 
	In maintenance mode (MAINT E), the DIAG TOOL is usable--No CNF. In operational mode (MAINT D), the DIAG TOOL is in monitor-only.

Every time the USC is put in a new link the maintenance mode will change to (MAINT D) by default.

	RESPONSES
	COMPLETED, ""
The directive completed normally.

	REJECTIONS
	REJECTED, "Usage: MAINT {E|D}"
There was a syntax error in the directive.
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	Directive_Quick_Reference_Table

	MOD
	Modify Individual Switch Position.

	

	DESCRIPTION


	The MOD directive allows the operator to set an individual switch.

	SYNTAX
	MOD <switchNum> <position> 

<switchNum>
One to three ASCII numeric characters switch number. Required. 

<position>
One character switch position identifier (A - Z). Required.

	EXAMPLES
	MOD 3 B
Set switch 3 to position B.

	NOTES 
	Each switch movement command shall be checked for a potential critical path violation. If the movement causes a violation, the movement shall not be allowed.

	RESPONSES
	COMPLETED, "Switch <switchNum> is now at position <position>"
The switch <switchNum> has successfully moved to the requested position. 

COMPLETED, "Switch <switchNum> is already at position <position>"
The switch <switchNum> has successfully moved to the requested position. 

PROCESSING, ""
The directive is processing normally. 

PROCESSING_WAIT, ""
The directive is processing normally; wait until it is done before sending another directive. 

PROCESSING, "UWV is processing OD."
The UWV is processing the OD normally. 

PROCESSING, "One of <list> is required by this directive."
The directive text must include one of the specified values.

	REJECTIONS
	REJECTED, "Usage: MOD <switchNum> <position>"
There was a syntax error in the directive.

REJECTED, "Switch <switchNum> did not move"
The switch <switchNum> did not move to the requested position. Try again; if persist, contact maintenance personnel. 

REJECTED, "Movement Of the switch <switch> would cause a critical path error; beam is ON."
The switch number <switch> cannot be moved due to critical path protection, turn the transmitter beam off and try again. 

REJECTED, "The switch number <switch> is invalid for dss <site>."
The switch number <switch> is invalid for <site>. 

REJECTED, "The switch position <position> is invalid for switch <switch>."
The switch number <switch> does not have position <position>. 

REJECTED, "Auto Configuration is in progress; please wait."
The USC is performing AUTO configuration.


	Directive_Quick_Reference_Table

	PASS
	Set or query pass number.

	

	DESCRIPTION


	Overwrite the current spacecraft pass number.

	SYNTAX
	PASS [<passNum>] 

<passNum>
The track pass number.

	EXAMPLES
	PASS
Query the current pass number.

PASS 1234
Overwrite the current pass number with 1234

	RESPONSES
	COMPLETED, "The new PASS number is <passNum>"
Directive is completed successfully and the new pass number is set.

	REJECTIONS
	REJECTED, "Usage: PASS [<passNum>]"
There was a syntax error in the directive.
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	Directive_Quick_Reference_Table

	SAVE
	Create/Modify a user configuration from the current hardware settings.

	

	DESCRIPTION


	Create a user configuration based on the current settings of the UWV hardware switches. This will include all downlink, uplink, and test signal injection switches for the specified band(s), or for all bands if band is not specified.

	SYNTAX
	SAVE <user_config> [{S|X|K|Ka|L}] [FORCE] 

{S|X|K|Ka|L}
This optional parameter can filter the UWV configuration save switch positions for the selected band(s). NOTE: Multiple bands can be defined by | separator. i.e. "S|L" can select both S and L band switches. 

<user_config>
The name of the <user_config> file. 

FORCE
This parameter forces the existing user config file to be overwritten.

	EXAMPLES
	SAVE MyConfig
Save the current UWV configuration as MyConfig. The configuration can be recalled at anytime in future by CNF MyConfig 

SAVE MySBandConfig S
Save the current position of all S-Band switches as MySBandConfig. The configuration can be recalled at anytime in future by CNF MyConfig 

SAVE MySLBandConfig S|L
Save the current position of all S-Band and L-Band switches as MySLBandConfig. The configuration can be recalled at anytime in future by CNF MyConfig 

SAVE MyConfig FORCE
Overwrite the current UWV configuration MyConfig. The switches can be set in real time by using CNF MyConfig

	 
	

	RESPONSES
	COMPLETED, "<user_config> successfully created."
The user_config has been successfully created..

	REJECTIONS
	REJECTED, "Usage: SAVE <user_config> [{S|X|K|Ka|L}] [FORCE]"
There was a syntax error in the directive.

REJECTED, "Cant create <user_config>. Check permissions and try again."
The USC couldn’t create user_config. Unknown Error. 

REJECTED, "<user_config> already exists. Use FORCE to override"
The user configuration file already exists and cannot be created. Use FORCE option to override existing file.


	Directive_Quick_Reference_Table

	SCN
	Set or query spacecraft number.

	

	DESCRIPTION


	Overwrite the current spacecraft number.

	SYNTAX
	SCN [<scnNum>] 

<scnNum>
The spacecraft number.

	EXAMPLES
	SCN
Query the current pass number.

SCN 82
Overwrite the current pass number with 82

	RESPONSES
	COMPLETED, "The new SCN number is <scnNum>"
Directive is completed successfully and the new scn number is set.

	REJECTIONS
	REJECTED, "Usage: SCN [<scnNum>]"
There was a syntax error in the directive.


	Directive_Quick_Reference_Table

	TABLE
	Import Support Data Tables.

	

	DESCRIPTION


	Forces the subsystem to import any downloaded support data tables from its inbox. Any tables imported or invalidated will be reported to the Facilities Log.

	SYNTAX
	TABLE

	EXAMPLES
	TABLE
Imports any new tables from the subsystem's inbox.

	NOTES 
	The NSS, via the SPPA or other agent, FTPs all support data tables needed by the Microwave subsystem to the inbox directory on the USC local disk. Normally, tables are imported into the catalog when the subsystem is idle; moreover, USC always checks for new tables before performing auto configuration. If the connection controller is aware that new tables have been downloaded, however, this directive can be used to force USC to import them.

	RESPONSES
	COMPLETED, "Table importation complete; see Facilities Log for results."
Because importation usually happens when the subsystem is unassigned, and because it often involves many different spacecraft, the results are always logged to the Facilities Log rather than the Connection Log. 

NOTE: if there were no files waiting in the subsystem's inbox, there will be no messages in the Facilities Log.

	REJECTIONS
	REJECTED, "Usage: TABLE"
There was a syntax error in the directive.

EN, "CA 5000"
New support data file imported. See facilities log for validation results.
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SECTION 3 
Display Interactions

3.1 Display Quick Reference Table

Table 3‑1 Displays – Quick Reference Table

	DISPLAY IDENTIFIER
	Purpose of DISPLAY
	XREF

	CNF
	USC Configuration Display.
	3-2

	INT
	USC Door, Interlock and H/W Status Display.
	3-20

	MAP (i.e.: SMAP, LMAP, XMAP etc..)
	USC Signal Path Map Display.
	3-24

	STS
	USC Status Display.
	3-34
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	NOTE

Displays shown in the following pages are examples of displays configured for DSS-14, the displays for other Antennas are similar, but will contain information applicable to each specific antenna.


3.2 Detailed Description of Displays

	Display_Quick_Reference_Table

	CNF
	USC Configuration Display.
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	CNF
	USC Configuration Display.

	

	Description

	The Microwave Subsystem Controller (USC) Configuration display (CNF) is used to monitor the current configuration of the Microwave (UWV) subsystem for uplink and downlink tracks.

	

	Display Elements
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	Title Bar: This is a standard MON3 UDS element. It consists of the connection number, followed by the "C:" followed by the mnemonic of the display, followed by the title of the display.
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	Menu Bar: Another standard MON3 UDS display element. It provides pull down menu items for various selections. The two standard items always found are Displays and Help.

	
	· Displays: This menu allows navigation to any USC displays. For details refer to 837-009 Rev B.

	
	· Help: This menu item is a standard MON3 display element. For details refer to 837-009 Rev B.

	
	· Config: UWV Configuration menu. It contains the following menu items:

· Spacecraft Configuration: This menu allows operators to select a configuration by selecting the spacecraft name/number. 
(See CNF Spacecraft Config popup for details)
· User Configuration: This menu allows operators to select a configuration by selecting one of the existing user configuration names. 
(See CNF User Config popup for details)
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	Connection Bar: Standard MON3 UDS display element. It provides information about the current connection such as the spacecraft number (SCN), followed by the pass number, followed by the DSS number for the connection, followed by the UTC time of the last update on the right most side.
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	Downlink Configuration: A graphical representation of RF signal path from Horn to Microwave outputs. There will be one graphical line for each combination of Horn/Band/Polarity (if applicable). The following items may be displayed on each graphical line.

	 
	· Horn Icon: Graphical Representation of the horn. The name will be shown if required. 

· Band Letter: RF Band. 

· Polarizer Box: Will be shown only if signal passes through a polarizer. 

· Polarity Letter: RCP, or LCP If Signal is polarized, otherwise Polarity = none. 

· Diplexer Box: Will be shown if signal passes through a diplexer. 

· Low Noise Letter: Will be shown if the signal is Low Noise. 

· LNA Icon: The LNA used to amplify the signal. 

· Test Signal Icon: Shows the test signal injected at pre/post LNA mode.

NOTE: The test signal injection ONLY implies that the path to test signal is set. It does not mean that test signal is ON.

· Ambient Load Box: Will be shown if LNA input is connected to an ambient load. 

· Output Number: The destination of the amplified RF Signal. 
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	Uplink Configuration: A graphical representation of RF signal path from transmitter to horn or water loads. The following items may be displayed on the graph:

	
	· Beam Icon: Graphical Representation of the transmitter beam. If beam icon is shown in front of the horn, the transmitter beam is ON, otherwise beam is OFF.

· Horn Icon: Graphical Representation of the horn. The name will be shown if required.

· Polarity Letter: {RCP | LCP} If Signal is polarized, otherwise {Polarity = none}

· Polarizer box: Will be shown only if signal passes through a polarizer.

· Transmitter Icon: A graphical representation of transmitter with the transmitter specific name.

· Water Load Icon: A graphical representation of water load.

· Air Load Icon: A graphical representation of air load
· OK To Beam ON: If the OK to beam ON is TRUE the transmitter icon will be green (operational), if the OK to beam ON is FALSE the transmitter icon will be yellow (marginal), if the OK to beam ON is unknown (communication error) the transmitter icon will be orange (critical). 
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	Downlink Output Signal: A summary of Microwave Subsystem (UWV) output signals. It shows the characteristics of RF signal going to each output. The following parameters will be shown for each output.  

	
	· Out#: Output number of the band. Output number is not a unique identifier for UWV outputs, but it is unique for each band.

· BND: RF Band.

· Source: <signal_source>> (ie. HORN, AL1, AL2, AL3, AL4, ...)

· Polarity: Signal polarity LCP, RCP, N/A or UNK.

· Path: DPLX, LONO, RADR, N/A, or UNKN.
· LNA#: LNA Number 1 – 100 (A1 – A100).
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	Outputs: A summary of Microwave Subsystem (UWV) output connections. It shows where each UWV output is connected. The following parameters will be shown for each output:

	
	· BND: RF Band. 

· Out#: Output number of the band. Output number is not a unique identifier for UWV. 

· Output: Output subsystem/device identifier, (i.e. DTT)
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	Test Signal Injections: A summary of test signal injections. The following parameters will be shown:

NOTE: The test signal injection ONLY implies that the path to test signal is set. It does not mean that test signal is ON. Also, if two separate test signals are injected as pre-LNA or post-LNA, the pre/post column in this panel shows only one of them in random. For example: if the path to both signal generator and Noise Diode goes to a post-LNA, the data in this section might show RCVT for post-LNA, or it might show OTHT regardless that only one might be actually ON.

	
	· OUT#: Output number of the band. Output number is not a unique identification for the UWV.

· BND: RF Band.

· LNA#: The LNA located in the RF path that test signals are injected into.
· Pre: The device name that injects test signal into the RF path prior to amplification.
NOTE: The existence of this indication does NOT imply that the test signal is actually ON. It will only show the switch configuration.
· Post: The device name that injects test signal into the RF path after amplification.
NOTE: The existence of this indication does NOT imply that the test signal is actually ON. It will only show the switch configuration
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	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (Spacecraft Config Popup).

	


[image: image26.png]— Spacecraft Configuration |
—Spacecraft Configuration
SCN SC Name File Name
001 Geotail /N_snUSC_sraA_scil_dss14_pn0_clSP_tyC_py0_pd0o &
008 Wind /N_snUSC_srA_sc8_dss14_png_clSP_tyC_py0_pd0
013  Polar /N_snUSC_sraA_sc13_dss14._pn0_clSP_tyC_py0d_pd0
021 SOHO /N_snUSC_sra_sc2i_dss14_pnd_clSP_tyC_py0_pd0d
029 Stardust /N_snUSC_srA_sc29_dss14_pn0_cl1SP_tyC_py0_pd0d
031 Voyager1 /N_sSnUSC_sra_sc31_dss14_ph0_cl1SP_tyC_py0_pd0d
032 Voyager? /N_snUSC_srA_sc32_dss14_pnd_cl1SP_tyC_py0_pd0 )
0dl g Mars Express /N_snUSC_srA_sc41_dss14_pn0_clSP_tyC_py0_pd0
047 Genesis /N_snUSC_srA_scd?_dss14_pnd_cl1SP_tyC_py0_pd0d
053  MO10 /N_sSnUSC_srA_sc53_dss14_pn0_clSP_tyC_py0_pd0
055 Ulysses /N_snUSC_srA_sc55_dss14_pn0_c1SP_tyC_py0_pd0
079  STF /N_snUSC_srA_sc79_dss14_pnd_clSP_tyC_py0_pd0
082 Cassini /N_snUSC_srA_sc82_dss14_pn0_cl1SP_tyC_py0_pd0d
L 1092 ACE /N_sSnUSC_srA_sc92_dss14_ph0_cl1SP_tyC_py0_pd0d
I 15
Directive Res p_
———e®Execute Refresh ~Close  Help |





	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (Spacecraft Config Popup).

	

	Description

	When you choose the Spacecraft Configuration menu option from the Config drop down menu, a dialog box pops up and the UWV may be configured or reconfigured.

	

	Display Elements
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	Title Bar: Spacecraft configuration.
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	UTC Time: Standard MON3 UDS popup display element, it includes the UTC time of the last update on the right most side.
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	Spacecraft Configurations: The following items are in the list box:

	
	· SC Name: Support data name for a specific spacecraft.

· SCN: Spacecraft Number 
· File Name: The full name of the support data file.
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	Response: Show the subsystem response after “Execute” button is pressed. The response will show the progress, completion, or rejection of the action.
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	Selection Buttons: The following buttons can be used to select/execute spacecraft configurations:

	
	· Execute: Executes the selected spacecraft configuration file. 

· Refresh: Refreshes the list of spacecraft configuration files. 
· Close: Closes the dialog box, disregarding changes.

· Help: Pops up the browser, which will contain help on this dialog box.
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	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (User Config Popup).
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	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (User Config Popup).

	

	Description

	When you choose the User Configuration menu option from the Config drop down menu, a dialog box pops up and the UWV may be configured or reconfigured.

	

	Display Elements
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	Title Bar: User Configuration.
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	UTC Time: Standard MON3 UDS popup display element, it includes the UTC time of the last update on the right most side.
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	User Configurations: Available user defined configuration file names and description.
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	Directive Response: Shows the subsystem response to the “Execute”, “Add”, or “Delete” operations.
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	Selection Buttons: The following buttons can be used to select/execute user configurations.

	
	· Execute: Executes the selected user configuration file. This button will pop a confirmation dialog; when Execute is confirmed, it will send the CNF <user_config> directive.

· Add: Adds a new user configuration file and opens the configuration editor.

· Edit: Opens the Configuration Editor for the selected user configuration file.

· Delete: Deletes the selected user configuration file.

· Refresh: Refreshes the list of user configuration files. 
· Close: Closes the dialog box.

· Help: Pops up the browser, which will contain help on this dialog box. 
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	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (Edit Config Popup).
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	Display_Quick_Reference_Table

	CNF
	USC Configuration Display (Edit Config Popup).

	

	Description

	When you choose the Configurations Editor menu option from the Config drop down menu, a dialog box pops up and a stored User Configuration File may be viewed or edited.

	

	Display Elements
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	Title Bar: Configuration Editor.
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	UTC Time: Standard MON3 UDS popup display element, it includes the UTC time of the last update on the right most side.
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	Description: An edit box containing the current description of the user configuration
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	Switch List: Contains the list of switches as defined by the selected user configuration file.
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	Response: Show the subsystem response after “Apply” button is pressed. The response will show the progress, completion, or rejection of the action.
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	Selection Buttons: The following buttons can be used to add, delete, or update switch settings from a user configuration file:

	
	· Apply: Modify the User Configuration file and keeps the Configurations Editor pop-up on the screen. A confirmation popup will be shown after pressing “Apply”.

· Add Switch: Adds a new switch to the User Config. List. Requires “Apply” to update the file.

· Delete Switch: Deletes a switch from the User Config. List. Requires “Apply” to update the file.

· Update Position: Updates the position of the selected switch in the User Config. List. Requires “Apply” to update the file.

· Close: Closes the dialog box, disregarding changes. 
· Help: Pops up the browser, which will contain help on this dialog box.
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	INT
	USC Door, Interlock and H/W Status Display.
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	Display_Quick_Reference_Table

	INT
	USC Door, Interlock and H/W Status Display.

	

	Description

	The Microwave Subsystem Controller (USC) Doors, Interlocks and Statuses display (INT) is a tool to monitor the status of each individual interlock, CCG hardware component, transmitter, and LNA.

	

	Display Elements
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	Title Bar: This is a standard MON3 UDS element. It consists of the connection number, followed by the "C:" followed by the mnemonic of the display, followed by the title of the display
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	Menu Bar: Another standard MON3 UDS display element. It provides pull down menu items for various selections. The two standard items always found are Displays and Help.

	
	· Displays: This menu allows navigation to any USC displays. For details refer to 837-009 Rev B.

	
	· Help: This menu item is a standard MON3 display element. For the details refer to 837-009 Rev B.
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	Interlock Logic Assembly: Displays hardware status of ILA key features.

	[image: image49.png]



	PLC Statuses: PLC status for each Command Junction Box (CJB).
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	CJB TXR Inhibits: Numerical list of Command J-Box Transmitter inhibits and their status.

	[image: image51.png]



	TXR Statuses: List of Transmitter Statuses available to Microwave Configuration Group (CCG) and Microwave Subsystem Controller (USC). 
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	UMV Sensors: List of UMV Sensors and their status.
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	Monitored Equipment: List of UMV monitored equipment and their status.
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	Connection Bar: Standard MON-3 UDS display element. It provides information about the current connection such as the spacecraft number (SCN), followed by the pass number, followed by the DSS number for the connection, followed by the UTC time of the last update on the right most side.
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	Door Terminations: List of all reserved interlocks. Reserved interlocks require a terminator to be installed on the corresponding ILA/CJB.
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	Antenna Equipment: Above 10° is an indication that the antenna is elevated 10° above the horizon, and therefore it is safe to transmit.
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	Mirrors: List of monitored antenna mirrors and their positions: extended, or retracted.
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	LNA Status: List of Low Noise Amplifiers (LNA) and the indication from the LNA instrumentation rack.
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	MAP
	USC Signal Path Map Display.

	DSS-14 LMAP Display:
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	MAP
	USC Signal Path Map Display.

	DSS-14 LMPI Display:


[image: image60.png]°/Q_)_isplays Help
n: 000 / 0000 ¥ DSS: 14% 188 18:46:27
Selection

—1® USCD:LMPI L Band RF Test Signal Injection | g J |

Select RF MAP Display —

—L Band RF Test Signal Injection

DSS-14% L-BAND LMNPI

PRE POST
= - —
i
1
1
H

592

NDIODE LMONRCYR
------------------------ A £ =i = —>

i
1
1
i
L J PRE POST i
TR e e e el =
593

1
1
1 1
1
._. ------------ SDTTSIG 850 XLTR
TST TST
E A ey

|__/->TO TEST PROBES
NOTE: THE DOTTED LINE MEANS THE PATH IS SET FOR TEST SIGNAL. IT DOES NOT MEAN THE TEST SIG H/W IS ON!!!
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	MAP
	USC Signal Path Map Display.

	DSS-14 SMAP Display:
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	MAP
	USC Signal Path Map Display.

	DSS-14 SMPI Display:
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	MAP
	USC Signal Path Map Display.

	DSS-14 XMAP Display:
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	MAP
	USC Signal Path Map Display.

	DSS-14 XMPI Display:
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	Display_Quick_Reference_Table

	MAP
	USC Signal Path Map Display.

	

	Description

	The Microwave Subsystem Controller (USC) Signal Path Map display (MAP) is a tool that shows the selected signal flow from the Horn, Load and/or Signal Injection devices to Receiver Select outputs.

	

	Notes

	The actual Map displays can be called by names SMAP, XMAP, KMAP, XKMAP, LMAP, SMPI, XMPI and KMPI (configuration specific to each antenna). For example: To display the S-Band Map type “D SMAP”.

	

	Display Elements
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	Title Bar: This is a standard MON3 UDS element. It consists of the connection number, followed by the "C:" followed by the mnemonic of the display, followed by the title of the display.
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	Menu Bar: Another standard MON3 UDS display element. It provides pull down menu items for various selections. The two standard items always found are Displays and Help.

	
	· Displays: This menu allows navigation to any USC displays. For details refer to 837-009 Rev B.

	
	· Help: This menu item is a standard MON3 display element. For details refer to 837-009 Rev B.
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	Connection Bar: Standard MON3 UDS display element. It provides information about the current connection such as the spacecraft number (SCN), followed by the pass number, followed by the DSS number for the connection, followed by the UTC time of the last update on the right most side.
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	Select RF Map Display Button: This is a Dropdown box that lists available map types on each station. It allows operators to select and pop a new Microwave MAP. Items on the dropdown box may vary from site to site, but in general it includes all the map displays for RF and Signal injection paths that are available on the site.
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	UWV Signal Path: Graphical representation of UWV system shows the selected signal flow from the Horn, Load and/or Signal Injection devices to Receiver Select outputs. The elements in this section could be any of the microwave equipment. All elements are color-coded based on their status. The signal paths are also color-coded based on the polarity and the path of the signal.
Signal paths are color coded according to Table 1‑3.

	
	User Interactions: Switches in this section are clickable buttons. By double-clicking on each switch, an operator may change the position of that switch. The position will change in sequential order (i.e. from A to B to C). When the operator double-clicks on a switch, the MAP display will issue a MOD directive, and will be followed by a directive response.


This page intentionally left blank

	Display_Quick_Reference_Table

	STS
	USC Status Display.
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	STS
	USC Status Display.

	

	Description

	The Microwave Subsystem Controller (USC) Status display (STS) is a tool to monitor the overall status of Microwave Subsystem, and the lower level status of the Microwave Hardware Interface, the status of Microwave Configuration Control Group (CCG) equipment, summary status of Low Noise Amplifiers (LNA), general status of Microwave Subsystem Controller (USC) and a summary of Microwave Interlocks.

	

	Display Elements

	[image: image71.png]



	Title Bar: This is a standard MON3 UDS element. It consists of the connection number, followed by the "C:" followed by the mnemonic of the display, followed by the title of the display.
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	Menu Bar: Another standard MON3 UDS display element. It provides pull down menu items for various selections. The two standard items always found are Displays and Help.

	
	· Displays: This menu allows navigation to any USC displays. For details refer to 837-009 Rev B.

	
	· Help: This menu item is a standard MON3 display element. For details refer to 837-009 Rev B.

	[image: image73.png]



	Connection Bar: Standard MON3 UDS display element. It provides information about the current connection such as the spacecraft number (SCN), followed by the pass number, followed by the DSS number for the connection, followed by the UTC time of the last update on the right most side. 
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	Status Summary: The section shows the summary of Microwave Subsystem status.

	
	· Microwave S/S Overall (UWV Overall Tracking Status): A summary of Microwave Configuration Control Group (CCG) Subsystem. The Diagnostic Section will report a diagnostic text for any non-operational status. 

	
	· H/W Monitoring Interface: The status of communication interface between Microwave Subsystem Controller (USC) and Microwave Configuration Control Group (CCG) hardware. If USC cannot communicate or monitor at least one of the CCG H/W components, the H/W Interface status will show critical and the failure reason will be shown on the diagnostic section. 

	
	· UWV Components: A summary of Microwave Configuration Control Group (CCG) hardware component statuses. It includes switches, power supplies, and other reportable elements. The failed component and the reason of failure will be noted on the diagnostic section. 

	
	· Low Noise Amplifier(s): A pooled status of the Low Noise Amplifiers (LNA). If the status of one of the Low Noise Amplifiers (LNA) is not ok, the LNA Status will indicate warning, and the failed LNA will be reported on the diagnostic section. 
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	Interlock Summary: The section shows general status for all UWV interlocks. If any interlock is open, it will appear in this section. The color of the interlock shows the criticality as follows: 



	
	Criticality
	Status
	Color

	
	High
	Critical
	Orange

	
	Medium
	Warning
	Yellow

	
	Low
	Deviation
	Purple
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	Transmitter Critical Paths: Shows all transmitters available at the site and items, which may violate the critical path. If there is no critical path violation for a given transmitter, an “OK TO BEAM ON” will be shown in green.


SECTION 4 
Messages

4.1 Alarms

4.1.1 Emergency Alarms

Not Applicable.

4.1.2 Critical Alarms

The USC will issue the following critical alarms to report any problem that, if uncorrected, will interrupt one or more data streams or otherwise jeopardize mission support.

Table 4‑1 Critical Alarm Messages

	ID
	Critical Alarm

	1000
	Cannot register functional address '<address>'.

The subsystem attempted, either at start up or in response to a CCN, to register the address, but was unable. Either the MDS would not register the address due to some configuration or operational problem, or some other subsystem is already using the address. 

Recommended Action: Verify that the MDS Servers are configured properly. Verify that no other subsystem is using this address.

	1001
	CCN error: received CCN with invalid address syntax.

The subsystem received an Assigned or Reassign CCN with undefined functional names, or with names, which were in some way syntactically incorrect, and consequently could not be used. 

Recommended Action: This event implies a software error on the part of the USC or the NMC. It should never be seen in practice. Contact maintenance personnel.

	1002
	CCN error: assigned name is the same as permanent name.

The subsystem received an Assigned or Reassign CCN in which the subsystem's assigned functional address is exactly the same as its permanent functional name. This implies an error at the NMC. 

Recommended Action: This event implies a software error on the part of the S/S or the NMC. It should never be seen in practice.

	1003
	ILA ONEAC Power Supply State is now NOTOK. 

The ONEAC Power Supply State has gone from one state to NOTOK. 

	1004
	CCN error: request type is not assign or unassign.

The subsystem responds only to assigned and unassigned CCNs, in accordance with 820-19, MON-2. 

Recommended Action: This event implies a software error on the part of the USC or the NMC. It should never be seen in practice. Contact the CDE.

	1005
	Communication Error. Can't communicate to at least one ILA/CJB. See STS for details. 

An opto22 board/module failed in CCG or ILA H/W. 

Recommended Action: Check the opto 22 hardware board at the given address. If this error exists for all opto boards, check the communication interface cable. 

	1006
	Switch <switchNumber> has unexpectedly moved.

Someone moved switch <switchNumber>. This message is NOT due to a directive being entered.

	1007
	Unexpected software failure occurred! See STS display

An unexpected error occurred within one of the software tasks. However, USC has attempted to recover from the problem. 

Recommended Action: Issue a HI directive to verify the communication, and check the STS display to verify the overall subsystem status is operational.

	1008
	Critical path violation! Interlock <name> open 

While the beam was On, an interlock has occurred. 

Recommended Action: Turn the beam off, clear the interlock, then turn the beam on. 

	1009
	Communication Error. Can't read PLC (<name>) Status. 

Lost the connection if, position invalid and curState not equal to ERROR. Check the PLC in the CJB Box. 

Recommended Action: Check the PLC in the CJB Box. 

	1010
	PLC (<name>) Status Changed to NOTOK 

PLC Status Change 

Recommended Action: Check the PLC in the CJB Box. 

	1011
	Communication Error. Can't read TXR Inhibit Status from <name>. 

Lost the connection if, position invalid and curState not equal to ERROR. Check the TXR Inhibit Button in the CJB Box. 

Recommended Action: Check the TXR Inhibit Button on the CJB Box. 

	1012
	TXR Inhibit Button on <name> is now pulled out-TXR IS INHIBITED. 

TXR has been Inhibited. 

Recommended Action: Check the TXR Inhibit Button on the CJB Box. 

	1013
	Communication Error with Switch <name>. 

There is a switch communication error. 

Recommended Action: Check Switch. 

	1014
	Fuse Burned, Cable Disconnected or Switch <name> is malfunctioning. 

There is a switch problem. 

Recommended Action: Check Fuse, Cable and Switch. 

	1015
	Switch <name> is Stuck or Malfunctioning. 

There is a switch problem. 

Recommended Action: Check Switch. 

	1016
	ILA Key Switch State Changed to <name>. 

Unexpected the ILA Key Switch Changed. 

Recommended Action: Check ILA Key Switch. 

	1017
	SPC/MAINT Key changed to <name>. 

Unexpected the SPC/MAINT Key Switch Changed. 

Recommended Action: Check SPC/MAINT Key Switch. 

	1018
	Can't read ONEAC Power Supply State. 

Something wrong with the ONEAC Power Supply in the ILA. 

Recommended Action: Check the ONEAC Power Supply in the ILA. 

	1019
	Can't read Lithum Battery Status. 

Something wrong with the Lithum Battery in the ILA. 

Recommended Action: Check the Lithum Battery in the ILA. 

	1020
	Can't read Overall ILA/CJB PLC Status. 

Something wrong with the Overall ILA/CJB PLC Status in the ILA. 

Recommended Action: Check the ILA/CJB PLC Module in the ILA. 

	1021
	Can't read TXR (<name>) +28VDC Status Line. 

Something wrong with the TXR +28VDC Status. 

Recommended Action: Check the TXR +28VDC. 

	1022
	Can't read TXR (<name>) Beam ON/OFF Status Line. 

Something wrong with the TXR Beam Status. 

Recommended Action: Check the TXR Beam ON/OFF. 

	1023
	Can't read TXR (<name>) Ok-To-Beam ON Status Line. 

Something wrong with the TXR Ok-To-Beam ON Status. 

Recommended Action: Check the TXR Ok-To-Beam ON. 

	1024
	Communication Error with Interlock <name>. 

There is an interlock communication error. 

Recommended Action: Check Interlock. 

	1025
	Interlock Open: <interlockName,>. <diagMessage>. 

Interlock <interlockName> Open. 

	1026
	Simulated Interlock Open: <interlockName,>. <diagMessage>. 

Interlock <interlockName> Open. 

	1027
	Critical path violation! Switch <name,> is at position <position>. 

While the beam was On, a switch in the uplink signal path has unexpectedly moved. 

Recommended Action: Turn the transmitter beam off, move the switch, then turn the beam on again. 

	1028
	Critical path violation! PLC in <name> failed 

While the beam was On, the PLC in a given ILA or CJB has failed. 

Recommended Action: Turn the beam off, check the PLC status, then turn the beam on. 

	1029
	Critical path violation! INHIBIT Knob on <name> is pulled. 

While the beam was On, the INHIBIT knob on a given CJB has been pulled out. 

Recommended Action: Turn the beam off, push the inhibit knob back in, then turn the beam on. 

	1030
	Critical path violation! TXR <name> Status Failed. 

While the beam was On, the transmitter status turned critical. 

Recommended Action: Turn the beam off, check the transmitter, then turn the beam on. 

	1031
	Critical path violation! Power Supply in <name> failed. 

While the beam was On, the ONEAC power supply in the ILA has failed. 

Recommended Action: Turn the beam off, check the ILA power supply, then turn the beam on. 

	1032
	ILA Lithum Battery State is now NOTOK. 

The ILA Lithum Battery has gone from one state to NOTOK. 

	1033
	Overall ILA/CJB PLC Status State is now NOTOK. 

The Overall ILA/CJB PLC Status has gone from one state to NOTOK. 

	1034
	ILA Key Switch State is now LOCKOUT. 

The ILA Key Switch has gone from one position to another. 

	1035
	Critical Path Violation! ILA key at <key_pos> position.
Beam is on and the ILA key is at state. 


4.1.3 Warning Alarms

The USC will issue the following warning alarms to report any problems that are not critical but require operator action to correct. Also, the USC will issue a warning alarm if it observes a series of minor malfunctions foreshadowing a condition that would result in significant loss of data.

Table 4‑2 Warning Alarm Messages

	ID
	Warning Alarm

	2000
	Error importing table '<filename>'

The subsystem found a table in its inbox, which it could not import; another event will give the reason. 

Recommended Action: Use SPPA to send down the tables to the USC; if it fails again, report the error to NSS.

	2001
	Reason: <reason>

This event is always paired with event 2000; it gives the <reason> why the table could not be imported. 

Recommended Action: Use SPPA to send down the tables to the USC; if it fails again, report the error to NSS.

	2002
	CCN error: subsystem is already assigned.

The subsystem received an assign or reassign CCN while already assigned to a connection. The CCN is ignored. 

Recommended Action: Remove the subsystem from its current connection, then assign it again.

	2004
	Invalid position <position> for switch <switchNumber>

Attempted to move switch <switchNumber> to a position that is not legal for this switch. 

Recommended Action: If this message appears when executing a user configuration, there is a problem in the file. Recreate the user configuration or contact the CDE for troubleshooting. 
If the error appears while executing any other directive, restart the USC. If error persists, contact the CDE.

	2005
	Switch <switchNumber> does not exist at dss <dssNumber>!

Attempted to move switch <switchNumber> It does not exist at DSS <dssNumber> 

Recommended Action: If this message appears when executing a user configuration, there is a problem in the file. Recreate the user configuration or contact the CDE for troubleshooting. If the error appears while executing any other directive, restart the USC. If error persists, contact the CDE.

	2006
	Movement time out error on switch <switchNumber>

The switch <switchNumber> timed out while trying to be moved. The switch <switchNumber> may be stuck, there could be a blown fuse between the modules in the command junction box (CJB) assembly, or there might be a problem with the software default timeout value. 

Recommended Action: Use the DIAG tool to diagnose the switch. If the switch, modules are ok then check the default switch timeout value.

	2008
	Auto configuration ignored. Invalid support data file. 

The support data file is invalid. 

Recommended Action: Send a new support data file from NSS to the subsystem, then issue CNF AUTO. If a valid support data is not available, use other configuration methods to configure the microwave for the track. 

	2009
	Auto configuration failed with invalid error. Use CNF if required. 

The Auto configuration failed. The requested configuration in the support data file might not be valid for this site, or an unknown error has occurred. 

Recommended Action: Check the support data file, resubmit and reconfigure. 

	2010
	Auto configuration ignored. No support data found. 

No support data was found for the spacecraft in the link. In the case of MSPA, This EN will be issued if no file is found for any of the SCs in the link. 

Recommended Action: Configure the microwave subsystem by CNF directive. 

	2011
	Auto configuration ignored. MSPA Spacecraft Support Data Files are in conflict. 

The spacecraft <sc1> configuration conflicts with the spacecrafts in the link. 

Recommended Action: Configure the microwave subsystem by CNF directive. 

	2012
	Switch <name> is still moving. 

Only one switch at a time can be moved. 

Recommended Action: Wait until the commanded switch is completely moved before commanding another one. 

	2013
	LNA(<name>) status is MARGINAL. 

LNA Status from the LNA group reads NOTOK. 

Recommended Action: Check with the LNA people about this status. Comes from the LNA instrumentation rack. 

	2014
	Rainblower Pressure (<name>) Error. 

Can't read Rainblower pressure Status. 

Recommended Action: Check to see if the Rainblower Pressure is disconnected. 

	2015
	Rainblower Pressure (<name>) Status is MARGINAL. 

Rainblower Pressure is Marginal. 

Recommended Action: Check Rainblower Pressure. 

	2016
	Interlock Open: <interlockName,>. <diagMessage>. 

Interlock <interlockName> Open. 

	2017
	Simulated Interlock Open: <interlockName,>. <diagMessage>. 

Interlock <interlockName> Open. 

	2018
	Can not move switch <number,> to position <position>. Beam is ON! 

Cannot move the switch while beam is ON. 

Recommended Action: Turn the beam off, and then try the directive again. 


4.2 Advisories

Advisory messages are Event Notification (EN) messages and appear to the operator in the NMC log. Advisory messages inform the operator of minor malfunctions, changes in status, routine progress, etc.  Operator action is not required in response to an advisory message.

4.2.1 Deviation Advisories

The USC will issue a deviation advisory to report any anomalous condition that, by itself, requires no action by the operator.

Table 4‑3 Deviation Advisory Messages

	ID
	Deviation Advisory

	3000
	Interlock Open: <interlockName,>. <diagMessage>. 

Interlock <interlockName> Open. 

	3001
	Interlock Closed: <interlockNumber>. 

Interlock <interlockNumber> Closed. 

	3003
	Auto configuration ignored. Continuation of previous track.

The pass number and spacecraft number are the same as the previous track, so the USC will NOT perform auto configuration.

	3004
	PLC (<name>) Status Changed to OK. 

The CJB PLC Status is now OK. 

	3005
	TXR Inhibit Button on <name> is now pushed in-TXR NOT INHIBITED. 

The TXR is no longer inhibited. 

	3006
	Switch <name,> has restored from previous error. Current position is <position>. 

The Switch is restored. 

	3007
	Simulated Interlock Open: <interlockName,>. <diag>. 

Interlock <interlockName> Open. 

	3008
	Simulated Interlock Closed: <interlockNumber>. 

Interlock <interlockNumber> Closed. 

	3009
	TXR +28VDC Status State is now NOTOK. 

The TXR +28VDC Status has gone from one state to another. 

	3010
	TXR Beam ON/OFF Status State is now OFF. 

The TXR Beam ON/OFF Status has gone from one state to another. 

	3011
	TXR Ok-To-Beam ON Status State is now FALSE. 

The TXR Ok-To-Beam ON Status has gone from one state to another. 

	3012
	ILA Key Switch State has recovered to <state>. 

The ILA Key Switch is Fine. 

	3013
	ILA Key Switch State is now OVERRIDE. 

The ILA Key Switch has gone from one position to another. 

	3014
	SPC/MAINT Key Switch State has recovered to <state>. 

The SPC/MAINT Key Switch is Fine. 

	3015
	SPC/MAINT Key Switch State is now <state>. 

The SPC/MAINT Key Switch has gone from one position to another. 

	3016
	ILA ONEAC Power Supply State has recovered to <state>. 

The ILA ONEAC Power Supply is Fine. 

	3017
	ILA ONEAC Power Supply State is now OK. 

The ONEAC Power Supply State has gone from one state to OK. 

	3018
	ILA Lithum Battery State has recovered to <state>. 

The ILA Lithum Battery is Fine. 

	3019
	ILA Lithum Battery State is now OK. 

The ILA Lithum Battery has gone from one state to OK. 

	3020
	Overall ILA/CJB PLC Status Indication has recovered to <state>. 

The Overall ILA/CJB PLC Status is Fine. 

	3021
	Overall ILA/CJB PLC Status State is now OK. 

The Overall ILA/CJB PLC Status has gone from one state to OK. 

	3022
	CJB PLC Status restored from previous comm error. 

The CJB PLC Status communication is fine. 

	3023
	TXR Inhibit Status restored from previous comm error. 

The CJB TXR Inhibit Status communication is fine. 

	3024
	TXR +28VDC Status Indication has recovered from previous comm error: <state>. 

The TXR +28VDC Status is Fine. 

	3025
	TXR Beam ON/OFF Status recovered from previous comm error: <state>. 

The TXR Beam ON/OFF Status is Fine. 

	3026
	TXR Ok-To-Beam ON Status recovered from previous comm error: <state>. 

The TXR Ok-To-Beam ON Status is Fine. 


4.2.2 Progress Advisories

The USC will issue the following progress advisories to report an ongoing, routine (i.e., non-anomalous) activity.

Table 4‑4 Progress Advisory Messages

	ID
	Progress Advisory

	4001
	Auto configuration in progress for SC <scNumbers>

USC is performing auto configuration for spacecraft(s) <scNumbers>.

	4002
	Maintenance disabled. Control Mode = NMC. 

The usc_diag has issued a lock to NMC control. 

	4003
	Maintenance enabled. Control Mode = MAINT/NMC. 

The usc_diag has issued an unlock for NMC control. NMC can control UWV switches. 

	4004
	Switch <name,> has moved to position <position>. 

The switch has finished moving. 

	4005
	Simulated Switch <name,> has moved to position <position>. 

The switch has finished moving in simulation mode. 


4.2.3 Completion Advisories

The USC will issue the following completion advisories to report the completion of some expected (and therefore non-anomalous) event.

Table 4‑5 Completion Advisory Messages

	ID
	Completion Advisory

	5000
	New support data file imported. See facilities log for validation results. <name>. 

New Support data is received and validated. 

	5001
	Auto configuration successfully performed for <scNumbers>

USC has successfully completed the Auto configuration of the microwave subsystem for spacecraft(s) <scNumbers>.

	5003
	ILA Key Switch State is now NORMAL. 

The ILA Key Switch has gone from one position to NORMAL. 

	5004
	LNA(<name>) Status is OPERATIONAL. 

The LNA status is OK. 

	5005
	Rainblower Pressure(<name>) Status is OPERATIONAL. 

The Rainblower Pressure status is OK. 

	5006
	TXR +28VDC Status State is now OK. 

The TXR +28VDC Status has gone from one state to another. 

	5007
	TXR Beam ON/OFF Status State is now ON. 

The TXR Beam ON/OFF Status has gone from one state to another. 

	5008
	TXR Ok-To-Beam ON Status State is now TRUE. 

The TXR Ok-To-Beam ON Status has gone from one state to another. 


4.2.4 Log-Only Advisories

The USC will issue the following log-only advisories to report performance information which is not necessarily needed at the time it is reported, but needs to be available for review at a later time.

Table 4‑6 Log-Only Advisory Messages

	ID
	Log-Only Advisory

	6000
	<subsystem> is <programId> <versionId>, Build <buildNum> of <date> <time>.

This event is sent on start-up and assignment, and identifies the Microwave Subsystem Controller (USC) software. <subsystem> is the acronym of the subsystem. <programId> is the software's program ID (PGMID) <versionId> is the software's version ID (VersionID) <buildNum> is the software's build number (distinguishes engineering builds which are not installed for operations). It will have the format 'Bn' for CM builds, or 'dev' for developer builds. <date> is the date on which the software was built. <time> is the time at which the software was built.

	6001
	Imported table '<filename>'

The microwave subsystem imported the support data table <filename> into its catalog.


4.3 Prompts

Table 4‑7 Prompt Messages

	ID
	Prompt

	7000
	New Spacecraft added to the track. Use CNF AUTO if required.

The NMC monitor data indicated that the spacecraft list has changed. A new Microwave configuration might be needed; however, the USC will NOT automatically perform auto configuration. 

Recommended Action: If new configuration is required, use CNF AUTO.


SECTION 5 
Reports

No reports are generated by the USC.
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SECTION 6 
How To Perform Subsystem-Supported Operator Tasks

6.1 Purpose

This section provides step-by-step procedures for performing common USC related tasks. Whereas earlier sections of this manual have defined the complete set of operator directives, and displays, this section is oriented towards performing specific tasks that require one or more directives to be executed in a defined order along with actions that are taken on the displays via menu selections.

6.2 Operator Tasks Quick Reference Table

	Table 6‑1 USC Operator Tasks – Quick Reference Table

	Function
	Reference

	A
	Configuring for a new track using Auto Configuration
	6.2.1

	B
	Changing UWV Subsystem Uplink Configuration
	6.2.2

	C
	Changing UWV Subsystem Downlink Configuration
	6.2.3


6.2.1 Configuring a new track using Auto Configuration

This scenario is to be used for all passes during pre-cal. The following is the step-by-step procedure to auto-configure the UWV subsystem.

Table 6‑2 Configuring a new track using Auto Configuration

	Step
	Action

	1
	Verify the latest USC Spacecraft file at NSS has been sent to USC, send if required.

	2
	From CS terminal, create a new link with uplink resources and verify that USxx is on the link where xx is the DSS number.

	3
	Look for the progress of Auto Configuration. 
At least one of the following event messages will appear on NMC connection log display:

	
	EN: Auto configuration in progress for SC <scNumbers>

Action: Continue monitoring for event messages until Auto Configuration completes. During this time, the USC will send other event messages showing the progress and switch movements.

	
	EN: Auto configuration successfully performed for <scNumbers>

Action: Go to Step 4 to verify configuration from CNF display

	
	EN: Auto configuration failed with invalid error. Use CNF if required.

Action: At this time there should be another event message prior to this one stating the cause of failure. See the description of that event message In SECTION 4 – messages and fix the problem if required. Then reconfigure the UWV subsystem using one of the methods described below to change uplink and/or downlink configurations.

	
	EN: Auto configuration ignored. No support data found

EN: Auto configuration ignored. Invalid support data file

Action: Reconfigure the UWV subsystem using one of the methods described below to change uplink and/or downlink configurations.

	
	EN: Auto configuration ignored. MSPA Spacecraft Support Data Files are in conflict

EN: Auto configuration ignored. Continuation of previous track

Action: Find the prior message explaining the conflict to determine the required configuration, and then reconfigure the UWV subsystem using one of the methods described below to change uplink and/or downlink configurations.

	4
	Open CNF display by issuing: USxx D CNF

	
	Verify both downlink and uplink configurations of each band and transmitters needed for track satisfies the pass requirements.

	5
	Open STS display by issuing: USxx D STS

	
	Verify all status items are green and operational, all interlocks are closed, and all configuration parameters are correct as needed by pass requirement.


6.2.2 Changing UWV Subsystem Uplink Configuration

This scenario is to be used when uplink configuration should change to satisfy track requirements. The Uplink Configuration change is mostly expected during transmitter calibration. The following is the step-by-step procedure to reconfigure the uplink portion of UWV subsystem.

Table 6‑3 Changing UWV Subsystem Uplink Configuration

	Step
	Action

	1
	Open CNF by issuing: USxx D CNF

	2
	Issue an appropriate CNF <uplink_configuration> directive from the following most commonly used directives:

	
	To route a transmitter signal into water load, issue:

USxx CNF <txrname>w   (i.e. US14 CNF X20KW)

	
	To route a transmitter signal out the horn, issue:

USxx CNF <txrname>H   (i.e. US14 CNF X20KH)

	
	To change the polarity of uplink signal to LCP, issue:

USxx CNF <txrname>LH   (i.e. US14 CNF X20KLH)

	
	To change the polarity of uplink signal to RCP, issue:

USxx CNF <txrname>RH   (i.e. US14 CNF X20KRH)

	3
	Verify the directive completes. The directive response should indicate the completion status of CNF directive. See the CNF Directive for more details.

	4
	On CNF Display, verify that the uplink configuration has been changed accordingly.

	5
	Open STS display by issuing: USxx D STS

	
	Verify all status items are green and operational, all interlocks are closed, and all configuration parameters are correct as needed by pass requirement.


6.2.3 Changing UWV Subsystem Downlink Configuration

This scenario is to be used when downlink configuration should change to satisfy track requirements. The Downlink Configuration change is mostly expected during pre-cal when auto-configuration cannot be performed. The following is the step-by-step procedure to reconfigure the downlink portion of UWV subsystem.

Table 6‑4 Changing UWV Subsystem Downlink Configuration

	Step
	Action

	1
	Open CNF by issuing: USxx D CNF

	2
	Issue an appropriate CNF <downlink_configuration> directive. Where the <downlink-configuration > string is the downlink configuration requirement formatted as described under CNF directive details. See the CNF Directive for more details.

	3
	Verify that the directive completes. The directive response should indicate the completion status of CNF directive. See the CNF Directive for more details.

	4
	On the CNF Display, verify that the downlink configuration has been changed accordingly.

	5
	Open STS display by issuing: USxx D STS

	
	Verify all status items are green and operational, all interlocks are closed, and all configuration parameters are correct as needed by pass requirement.
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SECTION 7 
Troubleshooting

7.1 Reference Documentation

Refer to Section 1.5.1
7.2 Finding and Fixing Faults
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	NOTE

Refer to Sections 4.1.2 and 4.1.3 for recommended actions in response to USC Critical and Warning Alarms.


The UWV Consolidated Software (UCS) contains a diagnostic terminal to troubleshoot the system. The following sections describes this tool and how to use it for troubleshooting.
7.3 Using the Diagnostic Terminal
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	NOTE

The USC_DIAG on Page 7-2 is an example of the display configured for DSS-14, the Diagnostic Terminal for other Antennas is similar, but will contain information applicable to each specific antenna.


	

	USC_DIAG
	Microwave Diagnostic Terminal.
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	USC_DIAG
	Microwave Diagnostic Terminal.

	

	Description

	The Microwave Diagnostic Terminal (usc_diag) is a low-level maintenance terminal and is capable of monitoring and controlling all Microwave switches, interlocks, and CCG indications. The usc_diag software shall be used at UCA racks for diagnostic and maintenance purposes only. All track related activities shall use NMC workstations and/or usc_term tool.

	

	Display Elements
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	Interlock Logic Assembly (ILA): This panel shows the status of ILA indication and the position of ILA switches.
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	Command Junction Boxes (CJBs): This panel shows the status of all CJB indications and the position of all transmitter inhibit buttons installed on each CJB box.
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	LNA Status: This panel is used to monitor the status of Low Noise Amplifiers (LNA). Each LNA is shown on a row of a table and color-coded according to the MON-3 standards. 

NOTE: The status of a LNA shows MARGINAL when it is in local/maintenance mode.
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	Transmitter Status: This panel is used to monitor the status of all transmitters installed at the site. Each transmitter is shown on a row of a table and color-coded according the MON-3 standards. The columns of the table are defined as follows:

	
	· TXR: The transmitter identifier.

· PWR: The status of transmitter ±28VDC power.

· BEAM: The status of transmitter beam. {ON | OFF}

· Ok2Beam: Indicates whether the transmitter beam can be turned on or not. This indication is the same external interlock and/or UWV interlock reported on Uplink displays.

	[image: image84.png]



	Status Summary: The section shows the summary of Microwave Subsystem status.

	
	· M&C Status: A summary of Microwave Configuration Control Group (CCG) Subsystem. The Diagnostic Section will report a diagnostic text for any non-operational status. 

	
	· H/W Communication: The status of communication interface between Microwave Subsystem Controller (USC) and Microwave Configuration Control Group (CCG) hardware. If USC cannot communicate or monitor at least one of the CCG H/W components, the H/W Interface status will show critical and the failure reason will be shown on the diagnostic section. 

	
	· UWV Switches: A summary of Microwave Configuration Control Group (CCG) hardware component statuses. It includes switches, power supplies, and other reportable elements. The failed component and the reason of failure will be noted on the diagnostic section. 
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	Microwave Switches: This panel is used to monitor and control all UWV switches, including monitor only switches, mirrors, and sub reflectors etc. Each row of the switch table indicates a single UWV switch and color coded according to the MON-3 standard.

	
	· ID: The USC defined switch identification. All controllable switches will have the identification in the form of Sxx, where xx is the switch number.

· Description: Description of the switch

· Type: Indicates number of positions

· Band: Indicates the band of the switch

· Pos: Indicates the current position of the switch.

· Cmd: Indicates the commanded position of the switch

· Last Update: This field indicates the last time usc_diag has received an update from USC application and can be used as an indication if USC fails to update a specific switch. 

             NOTE: Switches are updated on change and periodically every 30 seconds. 

· Move Time: The duration of last switch movement

	
	The following Buttons can be used to command one or several switches:

· POS A: Moves the selected switch(s) to position A. 

· POS B: Moves the selected switch(s) to position B. 

· POS C: Moves the selected switch(s) to position C. 

· POS D: Moves the selected switch(s) to position D. 

· Test: Tests all positions of selected switch(es). This command will move each switch to the next position and continue until all switches are positioned in their original position.

             NOTES: Multiple switches can be selected by holding the Ctrl key while selecting rows. 
                           Double clicking on a switch also moves the selected switch to its next position.

· Select All: Selects all switches in the list

· Deselect All: Deselects all selected switches

· Hide: Hides the Microwave Switch panel or..

· Show: Shows the Microwave Switch panel, this button is only visible when the panel is hidden. 
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	Microwave Interlocks: This panel is used to monitor the status of all UWV interlocks. Interlocks are shown in a tabular form color-coded according to the MON-3 standard. The table columns are defined as follows:

	
	· NAME: The short name for interlocks. These names are the same as those that appear on the STS display.

· Description: The description of interlocks: These descriptions are the same as those that appear on the INT display.

· State: The current state of interlocks. 
· Diagnostic: The diagnostic message and any corrective action required for normal operation.


7.4 Recovering from a Power Failure

In the case of power failure the operating system will restart and the UWV application will be automatically started. However, in many cases the power failure will result in a corrupted file system, which causes the operating system to halt and a full boot up process. If such a problem occurs, a system administrator must resync the file system. The following is a FSCK procedure describing the steps required to repair inconsistencies in the file system: 
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	CAUTION

Improperly using the FCSK command might result in losing important files. Use with care.


7.4.1 When to use FSCK

· Whenever the system has experienced a sudden or improper power off.

· When booting the system this message is displayed: "Type Ctrl –d to proceed with normal startup, (or give root password for system maintenance)"

· When unusual software behavior is observed.

· When a df -k command does not display all of the expected partitions.

7.4.2 Using FSCK

1) If the CDE desktop is visible, login to the system as root. Otherwise proceed with step 4.

2) Type: sync;sync;halt <Enter>. The system will synchronize the file systems and come down to an ok prompt.

3) At ok prompt, type: boot -s <Enter>. 
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	NOTE

-s boots up in single user mode -- this is advised because multipass processing could possibly delete files as users try to read or write their data.


4) The system will boot and display the following message: Type Ctrl –d to proceed with normal startup, (or give root password for system maintenance):

5) Type the root password and hit <Enter>. You will not see the characters appear as you type.

6) A # prompt displays. Type: fsck -y <Enter>. 
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	NOTE

-y assumes a yes response to all questions asked by fsck.


7) There are five phases of fsck that will scroll on the screen for each partition. File system check is completed when it is back to the # prompt. Sometimes running it several times is helpful.

8) If "Cleanup Phase" statuses "filename FILE SYSTEM STATE NOT SET TO OKAY": Type: fsck -m <Enter> to determine if you should run fsck again. It will indicate if file(s) need(s) checking.

9) A # prompt displays. Type: sync;sync;halt <Enter>.

10)  When finished, type: boot <Enter>. 
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	NOTE

When the "shutdown" command is not available in the  software, the proper way to shut down the system is to follow steps 1 and 2 above. If the system is shut down in a more abrupt way (such as flipping the controller power switch), superblock information and data may be in transition, which will cause file system corruption or inconsistencies.
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SECTION 8 
Tools and Utilities

8.1 USC Start and Stop Scripts

The UWV software on the UCA systems automatically starts at the end of the operating system boot up process and stops at the beginning of the shutdown process. In addition five scripts can be used to start, stop, or restart the UWV application respectively without shutting the operating system down, these scripts are as follows:

1) usc_start

2) umt_start

3) usc_stop

4) umt_stop

5) usc_boot 

See next page for detailed descriptions.

8.1.1 usc_start script
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	NOTE: 
The usc_start needs to be run in the background to prevent unintentional termination when the terminal is closed. To start the script in the background use the symbol ‘&’ at the end of the script.


	SYNOPSIS
	usc_start  [-h] [-v] [-d  <directory>] [-r <max_restarts>] [-c] [-n] [-s]

	DESCRIPTION
	The usc_start script is used to manually start the USC application.

-h, -help: Shows the command arguments and descriptions.

-v, -verbose: When this option is used, the usc_start script will output the log to the standard output in addition to the default log file.

-d, -dir directory: Overrides the USC_LOCAL environment variable. This variable is normally set to /usc/local. This directory can be changed to start the application using different local files.  

-r, -restarts max: Sets the maximum time the task can be restarted.

-c, -curnmc: Uses the current NMC mode.

-n, -network: Uses the NMC’s MDS Server (default). 

-s, -standalone: Starts and uses the local MDS Server. This option is used for UMT systems.

	EXAMPLE
	usc_start & 

starts the USC application for UCA system with default parameters in NMC mode.




8.1.2 umt_start script
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	NOTE: 
The umt_start needs to be run in the background to prevent unintentional termination when the terminal is closed. To start the script in the background use the symbol ‘&’ at the end of the script.


	SYNOPSIS
	umt_start  [-h] [-v] [-d  <directory>] [-r <max_restarts>]  <dss_number>

	DESCRIPTION
	The umt_start script is used to manually start the USC application.

<dss_number>: The USC DSS Number to be started.

-h, -help: Shows the command arguments and descriptions.

-v, -verbose: When this option is used, the usc_start script will output the log to the standard output in addition to the default log file.

-d, -dir directory: Overrides the USC_LOCAL environment variable. This variable is normally set to /usc/local. This directory can be changed to start the application using different local files.  

-r, -restarts max: Sets the maximum time the task can be restarted.

	EXAMPLE
	umt_start  14 &  

Configures the UWV application for the DSS14 and starts the USC application in standalone mode.


8.1.3 usc_stop script

	SYNOPSIS
	usc_stop [-h] [d <directory>] [-r]

	DESCRIPTION
	The usc_stop script is used to manually stop the USC application for the UCA systems. 
-h, -help: Shows the command arguments and descriptions.

-d, -dir directory: Overrides the USC_LOCAL environment variable. This variable is normally set to /usc/local.

-r, -reset: Restarts the Usc application.

	EXAMPLE
	usc_stop

Stops the USC application running in this system




8.1.4 umt_stop script

	SYNOPSIS
	umt_stop [-h] [d <directory>] [-r]

	DESCRIPTION
	The umt_stop script is used to manually stop the USC application for the UMT systems.

-h, -help: Shows the command arguments and descriptions.

-d, -dir directory: Overrides the USC_LOCAL environment variable. This variable is normally set to /usc/local.

-r, -reset: Restarts the Usc application. 

	EXAMPLE
	umt_stop

Stops the USC application running in this system


8.1.5 usc_boot script

	SYNOPSIS
	usc_boot [-h] [-s]  

	DESCRIPTION
	The usc_boot script is used to manually restart the USC application. It has similar effect as ‘usc_stop –r’ with the difference that usc_boot will also restart the usc_start script while the ‘usc_stop –r’ will not.

-h, -help: Shows the command arguments and descriptions.

-s, -standalone: Restarts the USC application in the standalone mode.



	EXAMPLE
	usc_boot

Restart the USC application in the background.


8.2 USC Configuration Parameter Tool

The USC Configuration Parameter (USC_PARM) tool is used to view, validate and set the UWV subsystem configurations. All configuration parameters will be configured during the installation; therefore the USC_PARM tool shall be used only for troubleshooting.

	USAGE:
	usc_parm [options] commands...

	OPTIONS
	-d dir: Use dir instead of USC_LOCAL.

-f file: Use file instead of USC_LOCAL/uscrc.pvl. Overrides -d.

-h: Display this text and halt.

-v: Enable verbose output.

	COMMANDS
	Path: Output full path to rcfile.

List: List contents of rcfile.

Listdef: List contents of rcfile, including defaulted values.

merge file: Merge file's contents into rcfile.

keywords which: Output list of keywords: one of all, needed, site, derived, exists, valid.

fisvalid: rcfile valid?  Output T|F.

fix: Remove all invalid params from rcfile.

Fexists: rcfile exists?  Output T|F.

usage keyword: Output usage info for rcfile keyword.

help keyword
: Output full docs for rcfile keyword.

exists keyword: Param exists in rcfile? T|F.

derived keyword: Param is derived? T|F.

hasvalue keyword: Param exists or has default? T|F.

isvalid keyword: Param has valid value? T|F.

get keyword: Gets the parameter value.

check keyword value: Value valid for param? T|F.

checkall: Check all values in rcfile.  If all valid, print PVL formatted list. If not all valid, list the invalid params, their problems, and their descriptions.

set keyword value: Set param value in rcfile.

delete keyword: Delete param value in rcfile.

quotes off|on: Enables/disables explicit quoting.

listfmt pvl|raw: Controls list/listdef output format.

Pod: Output uscrc.pod man page.

	KEYWORDS
	To see the list of all keywords type ‘usc_parm listdef’. To get the help on each keyword type ‘usc_parm help <keyword>’.


This page is intentionally blank

8.3 USC Logging 

The USC application log file is located in the /usc/local/log directory which is a symbolic link to UWV_LOCAL/<version>/log.  All log files are separated by the day of year and the start count. For example: the log files for the third start of USC on the day 241 of year 2004 is located at /usc/local/log/2004-241/log0002-start. 

The size of each log directory is managed not to exceed 6MB by default. If a log directory exceeds this limit a new log directory will be created as log<number>.overflow. Also, the total size of log files are managed not to exceed 160MB. When this limit is reached, the older log files will be purged and deleted to reduce the total size of log files to 140MB. However, the log purger always guarantees to keep at least 14 days of log files regardless of their size. Note that the values of 160MB, 140MB and 14 days used above are configurable by the USC_PARM tool.

The usc log files can be viewed using any text editor or by the usc_log application provided as part of the UWV application. The following describes the usc_log tool.

See next page for details.

	USC_LOG
	LOG Browser.
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	USC_LOG
	Log Browser.

	

	Description

	The Log Browser is a TCS tool to view and search log files generated by the USC application.

	

	Display Elements
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	Title Bar: TCS Log Browser.
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	Menu Bar: Provides pull down menu items for various selections.

· Brows: Allows browsing in different log directories.

· Reload: Allows reloading the log files in case of inconsistencies

· Supervisor (CS): This menu item is only enabled for the UMT systems.

· Misc: Provides several filters for faster browsing.

· Update: Allows the user to choose between manual and automatic update.
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	Log list: A list view showing all log directories in the log root. Any log directory in the log list can be selected for viewing.
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	Log Window: Shows the log items in the log directory selected from the log list.
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	Filter and Search Options: This section allows the user to create filters and search for a specific log item.

Time: Creates filters to only show log files in a specific period of time.

Filter: Filters all log files based on a specific text.

Search: Searches the log file for a specific text. Items found will be highlighted and can be browsed by browse buttons on the right side of the search box.
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8.4 USC Maintenance Terminal
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	NOTE: 
The usc_term needs to be run in the background to prevent unintentional termination when the terminal is closed. To start the script in the background use the symbol ‘&’ at the end of the script.


The USC Maintenance Terminal (USC TERM) task is used in both standalone and network mode to simulate partial functionalities provided by Network Monitor and Control (NMC). The USC TERM task can be started by command in both UCA and UMT systems as follows:

1) Open a terminal window by right clicking on the desktop, move to the ‘tools’ menu and select ‘terminal’

2) From the terminal windows type: usc_term &
See next page for the details.

	

	USC_TERM
	Microwave Maintenance Terminal.

	


[image: image100.png]"

EH USC:TERM  Maintenance Terminal | g

B®plays CCN Monitor Sim Log

ite:@scdev, DSS-14 229 21:17:
| Site:@s

P

—USC Subsystem

uwy PGMID UWy-6222-0P UWYV Version AV1.0.7
USC PGMID UWY-6154-0P

USCD PGMID uwy-6221-0P

Tl PGMID UWY-6154-TB TBL Version AV1.1.00
PGMSTA Assigned

—Status and Diagnostics

Overall: GPERATIONAL

—Scrolling Log

21216140 —— Connection to usc_tm is UP,

2T%16:40 —— Opened hew log file in */home/1smanalo/ccg/local /10g/2004-229/10g90000-st:
21:16:44 0D CCN A
21:16;44 —— CCN: aAssign (/fa/uscdev/dsst4-usc,/fa/uscdev/cont-ce/x)

6000 UWY i3 UWV-6222-0P AW1.0.7, Build B1 of Aug 11 2004 08:44:03. (x,2)

A

—Directives

®

o





	

	USC_TERM
	Microwave Maintenance Terminal.

	

	Description

	The Microwave Maintenance Terminal (usc_term) is a low-level maintenance terminal and is capable of monitoring and controlling USC and track related functions. The usc_term software shall be used at UCA racks for diagnostic and maintenance purposes only. 

	

	Display Elements
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	Title Bar: USC: TERM Maintenance Terminal.
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	Menu Bar: It provides pull down menu items for various selections.

· Displays: This menu allows navigation to any USC display. For details refer to 837-009 Rev B.

· CCN: Allows the user to assign or unassign the UWV software without the actual Complex Supervisor (CS). This menu item is only enabled for the UMT systems.

· Monitor: Used to view monitor data items and standard environment variables.

· Sim: Allows the user to simulate the standard NMC monitor data items such as the spacecraft and pass numbers.

· Log:  Changes the LOG mode for the term task as well as the USC application tasks.
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	Time Bar: A standard UDS connection bar in unassigned mode.
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	USC Subsystem: General subsystem information.

UWV PGMID: The program identification name for the USC Consolidated Software (UCS).

USC PGMID: The program identification name for the Microwave Subsystem Controller (USC) portion of the USC Consolidated Software (UCS).

USCD PGMID: The program identification name for the Microwave Subsystem Controller Displays (USCD) portion of the USC Consolidated Software (UCS).

TBL PGMID: The program identification name for the Microwave Subsystem Controller Tables.

UWV_VERSION: The current version of the USC Consolidated Software (UCS).

TBL Version: The current version of the tables in use. Note that the UCA systems will use the tables installed at the Network Monitor and Control File Server (NMCFS).

PGMSTA: The current state of the program. It will show ASSIGN or UNASSIGN.
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	Status Summary: The section shows the summary of Microwave Subsystem status.
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	Scrolling LOG: A scrollable list that displays messages logged by the term task. These messages include all of the directives, responses, event notifications, and other log messages related to the status of the subsystem.
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	Directive Input Pane: A text entry box for entering directives manually. See SECTION 2 for complete list of USC operator directives.




Appendix A 
Abbreviations & Acronyms

	AA
	Automation Assembly
	LMT
	Local Maintenance Terminal

	ANT
	Antenna Subsystem
	LNA
	Low Noise Amplifier

	ATL

	Active Template Library
	LRE
	Lowest Replicable Element 

	BWG   
	Beam Wave Guide
	MCIS
	Monitor & Control Infrastructure Services

	CA
	Completion Advisory
	MDS
	Monitor Data Server

	CCG
	Configuration Control Group
	MIA
	Mission Interface Assembly

	CJB
	Command Junction Box Assembly 
	NMC   
	NOCC Monitor and Control

	CNF
	Configure
	NOCC  
	Network Operations Control Center

	CS
	Complex Supervisor
	NRT
	NOCC Real-Time Subsystem 

	DA
	Deviation Advisory
	NSS
	Network Support Subsystem

	DCC
	Downlink Channel Controller
	OD
	Operator Directive

	DLF
	DSN Logistic Facilities
	PA
	Progress Advisory

	DRX
	DSCC Receiver Subsystem
	PLC
	Programmable Logic Controller 

	DSCC
	Deep Space Communication Complex
	SCD
	Service Capability Development Process

	DSMS
	Deep Space Missions System 
	SOM
	Software Operational Manual

	DSN
	Deep Space Network
	SPPA
	Support Products Provider Assembly

	DTT
	Downlink Tracking and Telemetry Subsystem
	SPC
	Signal Processing Center

	ECO
	Engineering Change Order
	TDNs
	Temporal Dependencies Networks

	ECR
	Engineering Change Request
	TXR
	Transmitter 

	EN
	Event Notification
	UCA
	Microwave Controller Assembly

	
	
	UCS
	Microwave Consolidated Software

	ETC
	Exciter Transmitter Controller
	UDS
	Uniform Display Service

	ETX  
	Exciter Transmitter Subsystem
	UMT
	Microwave Maintenance Terminal

	FAC
	Facilities
	USCD
	Microwave Subsystem Controller Display

	FEA
	Front End Areas

	USC
	Microwave Subsystem Controller

	ILA
	Interlock Logic Assembly
	UWV
	Microwave Subsystem


Appendix B 
Mission-Dependent Default Parameters

The NSS maintains a set of spacecraft/antenna specific tables for the microwave subsystem controller. This set of tables is used for auto configuration. The tables are created according to the following specifications file:

The USC default parameters are as follows:

· The downlink auto configuration will automatically be set to the USC DTT outputs. 

· For uplink auto configuration, all the critical path switches will be automatically set (i.e. on DSS-14 S90=B (L-Band ambient load switch is set to SAFE,  LNAs are back to back)).

Appendix C 
Tutorials and Technical Information

Not Applicable.
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** TABLE SPEC                                                      USC_SC_ANT


*1 CREATED=01/048 11:00:00 REV=00.00.00


*# Microwave Subsystem Controller (USC) Table specification for downlink/uplink


*@ END OF HEADER


#


#


DSS        Site: INT 0|99;# DSS number (14,43,63,15,45,65,24,25,26,27,34,54,55)


SCN        Spacecraft: INT 0|255; # Spacecraft number 0-255


SCNAME     Name: STR 0|16;        # Spacecraft name up to 16 characters long


DOWNLINK   ARRAY(1,100)           # Number of Bands for the downlink configs


Band: STR 1|6          # S, X, Ka, L, XKa, NA, etc.


Source: STR 2|6 # HORN,AL1,AL2,AL3, AL4, AL, XTR, SPD, ULTRA,XXKa,NA


Polarization: ENUM LCP|RCP|NA # For this Band, downlink polarization


Path: ENUM LONO|NDPLX|LONLY|DPLX|RADAR|NA # For Band, downlink path


Lna: UINT 1|100 # For Band, downlink LNA is 1, 2, 3 (1=prime LNA,


#                                               2=Alternate LNA, 3=Ultra Cone)


;


UPLINK     ARRAY(1,100)           # Number of Bands for uplink configs


Band: STR 1|6          # S, X, Ka, L, XKa, NA, etc.


Polarization: ENUM LCP|RCP|NA # For this Band, uplink polarization


TxrName: STR 1|10 # S20K,X20K,TXR20K,X4K,K800W,X500K,S400K,S400KRD,


#                              S200W, NA


TxrOut: ENUM HORN|WTR|NA # The transmitter is radiating out the horn


#                                     or into the water load


;


*= END =*
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