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1 Demonstration Overview

1.1 Agenda for the Demonstrations

The demonstration will take place in the Central Laboratory Annex (Building 84), Room B-101.

Demo Agenda ltem Presenter(s)

1. Overview of the Demonstration Lawrence Jeung
2. File Management Demonstration Lawrence Jeung
3. Questions from Attendees NA

Feel free to jot questions and comments down in the margins of this document or in the space
provided on page 25.

1.2 Goals of the Demonstration

The January 28, 2005 demonstration covers:

File Management. This demo uses the Spacecraft Data Interface Simulator (SDIS) to represent
the Spacecraft and a test crate to represent the SIU onboard the LAT. The demonstration makes
use of special archiving features of the SDIS AstroRT software and FSW utilities that convert
AstroRT archive data to MOC format and human-readable records.

The demonstration shows the nearly-complete range of application-level file management
operations, including directory and file operations, and file uploads. 12 of 14 file management
requirements from Section 5.3.7 of the SRS (Version 4) will meet partial progress with this
demonstration.

Note that this demonstration covers application-level (i.e., post-boot) file management
functionality. Execution of file upload and file upload cancel commands during the boot stage was
previously demonstrated.

1.3 Verification of Requirements

The following table cites the software requirements scheduled to be demonstrated today. Where
entries in this table refer to other documents, consult the SRS for the list of citations.

FSW Requirements Description Completion
Demonstrated Status

5.3.7.1: Directory Create

In order to create a directory, the FSW shall
receive as input, from the spacecraft via the
CTDB, a command that includes directory

identifier, device identifier, and unit identifier.

Partial
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FSW Requirements
Demonstrated

Description

Completion
Status

5.3.7.2: Directory Delete

In order to delete a directory, the FSW shall
receive as input, from the spacecraft via the
CTDB, a command that includes directory
identifier, device identifier, and unit identifier.

Partial

5.3.7.3: File Delete

In order to delete a file, the FSW shall receive
as input, from the spacecraft via the CTDB, a
command that includes file identifier, directory
identifier, device identifier, and unit identifier.

Partial

5.3.7.4: File Copy within a
Processor

In order to copy a file within a processor, the
FSW shall receive as input, from the
spacecraft via the CTDB, a command that
includes source file identifier, source directory
identifier, source device identifier, unit
identifier, destination file identifier, destination
directory identifier, and destination device
identifier.

Partial

5.3.7.5: File Copy from SIU
to EPU

In order to copy a file from the SIU to an EPU
processor, the FSW shall receive as input,
from the spacecraft via the CTDB, a
command that includes source file identifier,
source directory identifier, source device
identifier, and destination unit identifier.

Note that a separate commit command is sent
to the EPU to move the file from EPU RAM
into the file system.

Rescheduled to February 4,
2005.

In order to dump a file, the FSW shall receive

Partial
5.3.7.6.1.1: File Dump as input, from the spacecraft via the CTDB, a
Command command that includes file identifier, directory
identifier, device identifier, and unit identifier.
Partial

5.3.7.6.1.2: File Dump Data

In response to receiving a File Dump
command, the FSW shall transmit the
requested file data to the spacecraft.

5.3.7.6.2: File Dump Cancel

The FSW shall receive as input, from the
spacecraft via the CTDB, a command to
cancel the dump of a file based on unit
identifier.

This requirement is pending
removal from next version of
the SRS

5.3.7.7.1.1: File Directory
Dump Command

In order to dump a file directory, the FSW
shall receive as input, from the spacecraft via
the CTDB, a command that includes directory
identifier, device identifier, and unit identifier.

Partial
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FSW Requirements
Demonstrated

Description

Completion
Status

5.3.7.7.1.2: File Directory
Dump Data

In response to receiving a File Directory
Dump command, the FSW shall transmit the
requested data to the spacecraft, including:
device identifier, directory identifier, file
identifier, setting of read-only flag, archive flag
setting, most recent update time, byte size,
and number of blocks for each file and
subdirectory in the requested directory.

Partial

5.3.7.8.1.1: File System
Status Dump Command

The FSW shall receive as input, from the
spacecraft via the CTDB, a command to dump
the file system status for a specific unit.

Partial

5.3.7.8.1.2: File System
Status Dump Data

In response to receiving a File System Status
Dump command, the FSW shall transmit the
requested data to the spacecraft, including:
total block size, blocks used, and blocks free
for the requested unit.

Partial

5.3.7.9: File Loads

After entering the boot shell, the FSW
processors shall be commandable by the SIU
to perform file loads. Further design details
are provided in [12].

Partial

5.3.7.10: Upload
Cancellation

The FSW shall be commandable to cancel an
active file load.

Partial
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2 Demonstration Procedure

2.1 Context of the Demonstration

2.1.1 Hardware Context for the File Management
Demonstration

The File Management demonstration is carried out using the Spacecraft Data Interface Simulator
(SDIS) from Spectrum Astro and a test crate acting as the SIU.

2.1.1.1 The Spacecraft Data Interface Simulator (SDIS)

The SDIS represents significant portions of the interface between the LAT and the Spacecraft.
The SDIS comprises one side of the SC C&DH system with a 1553 bus, LVDS Science Interface,
and Discrete monitors and controls.

A PC, connected to the SDIS via Ethernet, is used to control the Simulator. The PC runs
Spectrum Astro’s proprietary Spacecraft command and control package, AstroRT.

2.1.1.2 Test Crate (the “SIU”)

The SIU crate contains a RAD750 processor, a 1553-capable cPCl Spacecraft Interface Board
(SIB), a cPCI LAT Communications Board, a serial port, and a Ramix Ethernet board.

Today’s demo makes use of the 1553 connection between the SIU crate and the SDIS.
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Figure 1: Hardware Setup for December 3, 2004 FSW Demonstration
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2.1.2 Software Context for the Demonstrations
2.1.2.1 AstroRT

All telecommands are issued from the SDIS Control PC using AstroRT software provided by
Spectrum Astro. In past demonstrations, commands and telemetry have been visualized in
AstroRT GUI windows. The AstroRT application also exposes an API that can be accessed by
Perl code. For today’s demonstration, Perl scripts will be used to issue the file management
telecommands.

AstroRT also allows users to archive all command and telemetry transactions in .dat files. In
today’s demonstration, a long series of commands will be issued and the results of these
commands will be stored in an AstroRT archive file. Two FSW tools, siis2moc and
Ifs_moc_dump, are used to convert archived commands and telemetry to MOC format and
display the packet contents, respectively.

2.1.2.2 Flight Software on the Test Crate SIU

The following software libraries are loaded on the SIU during the course of the file management
demonstration. Unless otherwise indicated, these packages are production versions of FSW as of
January 27, 2005:

/RAD750/prod/librad750_reboot.o, /ICMX/prod/libcmx_asBuiltSpy.o, /PBS/prod/libpbs.o,
IMSG/prod/libmsg_mt.o, /IMSG/prod/libmsg_print.o, /ZLIB/prod/libzlib_inflate.o,
/CCSDS/prod/libccsds_pkt.o, /CCSDS/prod/libccsds_dump.o,
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/CCSDS/prod/libccsds_swap.o, /SIB/prod/libsib.o, /CTDB/prod/libsumt_rt_sib.o,
/ITC/prod/libitc_dump.o, /ITC/prod/libitc.o, /ICTS/prod/libctx_lcp_sumt.o,
/CTS/prod/libcts_lcp.o, /PBC/prod/libpbc_lcp.o, /LSM/prod/liblsm_dump.o,
/LSM/prod/liblsm.o, /IMEM/prod/libmem_base.o, /IMEM/prod/libmem.o,
/MEM/prod/libmem_unit_test.o, /FILE/prod/libfile_hdr.o, /FILE/prod/libfile_path.o,
/FILE/prod/libfile_sys.o, /FILE/prod/libfile_upl.o, /FILE/prod/libfile_lcp.o,
[FILE/prod/libfile_dump.o, /LCM/prod/liblcm.o, /LFS/prod/liblfs_Icp.o,
/LFS/prod/liblfs_dump.o, /LCBD/prod/liblcbd.o, /LEM/prod/liblem.o,
/LEM/prod/liblem_lists.o, /[LEM/prod/ liblem_cli.o, /P1G/prod/libpig_power.o,
/PIG/prod/libpig_flying.o, /PIG/prod/libpig_rooting.o, /LHK/prod/liblhk_cfg.o,
/LHK/prod/liblhk_slv.o, /LHK/liblhk_sim.o, /LCP/prod/liblcp.o"




GLAST LAT Flight Software Demonstration Guidebook Demonstration Procedure

2.2 File Management Demonstration

The file management demonstration proceeds in the following 10 major steps:

Step 1. Demo Setup: Creating a File to Upload, Enabling the AstroRT Archive Function
Step 2: Creating Directories and Dumping Directory Contents

Step 3: Uploading a File

Step 4: Canceling a File Upload

Step 5: Copying a File on the SIU

Step 6: Dumping File Contents

Step 7: Deleting a File

Step 8: Requesting File System Status Data

Step 9: Deleting Directories

Step 10: Displaying the Contents of the AstroRT Archive File

Before the demonstration begins, the demonstrator has opened terminal windows to control
VxWorks sessions, powered up the SDIS, and launched the AstroRT software on the SDIS
Control PC.

2.2.1 Step 1: Demo Setup: Creating a File to Upload and

Enabling the AstroRT Archive

Step 1 of the file management demo proceeds as follows:

1. The demonstrator powers up the test “SIU” crate.

a. The SIU enters primary boot. After a few minutes, primary boot is complete and
the boot shell is available for commands.

2. On lat-elrond, the SIU debugging terminal, the demonstrator opens a Unix terminal
window and launches the FSW code management tool with the cmx start command.

3. To create a text file named “echo.txt” to manipulate during the demonstration, the
demonstrator dumps the contents of the Unix man page for the Unix echo command by
entering man echo > echo.txt at the Unix prompt. The contents are shown in Figure 2
on page 17.

4. The demonstrator adds a FSW file header to this text file with a tool from the LFS FSW

package: file_hdr_prefix —k 300 —t 7 —n ECHO echo.txt echo.f.

5. To check the header in the newly-created “echo.f”, the demonstrator runs file_hdr_show
echo.f.

6. The demonstrator copies echo.f to a floppy disk or CD, and uses the disk to transfer the
file to the SDIS Control PC.

7. Atthe SDIS Control PC, the demonstrator begins the archiving process in AstroRT,
resulting in the creation of an archive file with a name of type “Archive_*.dat”.
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8.

9.

The demonstrator uses the AstroRT GUI to send the LPBCRTOSEXEC command to the
SIU to kick it into secondary boot.

At lat-arwen, the SIU Tornado host, the demonstrator loads FSW libraries to the SIU
using the Icp_startup_rad750.vx script. See Section 2.1.2.2 on page 6 for the list of
libraries.

2.2.2 Step 2: Creating Directories and Dumping Directory

Contents

In Step 2 of the demo, the demonstrator creates and dumps the contents of directories on the two
separate file system devices, ee0 and eel, present in SIU EEPROM. Step 2 proceeds as follows:

1.

At an MS-DOS prompt on the SDIS Control PC, the demonstrator dumps the contents of
the root directory, d127, on EPPROM device ee0 by executing a Perl script with the
following command: perl lifsdirdump 0 2 127 0. This is Transaction O.

The demonstrator then creates a directory, d111, on EEPROM device ee0 with the
following command: perl lIfsdircreat.pl 0 2 111 1. This is Transaction 1.

The demonstrator re-dumps the contents of d127 with perl lIfsdirdump.pl 0 2 127 2.
This is Transaction 2.

The demonstrator dumps the contents of d111 with perl lIfsdirdump.pl 0 2 111 3. This is
Transaction 3.

The demonstrator now dumps the contents of a directory on EPPROM device eel.
Specifically, the contents of /ee1/d127 (the root directory on eel) are dumped with perl
[Ifsdirdump.pl 0 3 127 4. This is Transaction 4.

The demonstrator creates a directory, d112 on device eel, using perl lIfsdircreat.pl 0 3
112 5. This is Transaction 5.

During Transaction 6, the demonstrator dumps directory d127 on device eel with perl
[Iifsdirdump.pl 0 3 127 6.

During Transaction 7, the demonstrator dumps directory d112 on device eel with perl
[Iifsdirdump.pl 03 112 7.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level III:
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Directory Create

via the CTDB, a command that includes
directory identifier, device identifier, and
unit identifier.

FSW Description Monitor Verification
Requirements
Demonstrated
This requirement was
In order to create a directory, the FSW successfully demonstrated
5371 shall receive as input, from the spacecraft

Monitor Initials

If only partially successful,
record deviations on page 25.

5.3.7.7.1.1: File
Directory Dump
Command

In order to dump a file directory, the FSW
shall receive as input, from the spacecraft
via the CTDB, a command that includes
directory identifier, device identifier, and
unit identifier.

This requirement was
successfully demonstrated

Monitor Initials

If only partially successful,
record deviations on page 25.

5.3.7.7.1.2: File
Directory Dump
Data

In response to receiving a File Directory
Dump command, the FSW shall transmit
the requested data to the spacecratft,
including: device identifier, directory
identifier, file identifier, setting of read-
only flag, archive flag setting, most recent
update time, byte size, and number of
blocks for each file and subdirectory in the
requested directory.

This requirement was
successfully demonstrated

Monitor Initials

If only partially successful,
record deviations on page 25.

2.2.3 Step 3: Uploading a File

In Step 3, the text file with header, echo.f, that was created earlier is uploaded to the SIU. Step 3
of the file management demo proceeds as follows:

1. The demonstrator uploads the file echo.f to File f0000001 in directory d111 on device
/ee0 with perl Ifileupload.pl “echo.f” 2 111 0000001.

2. During Transaction 9, the demonstrator dumps directory d111 on device /ee0 using perl
lIfsdirdump.pl 02 111 9.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level lII:

-10 -
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FSW Description Monitor Verification
Requirements
Demonstrated

This requirement was

successfully demonstrated
After entering the boot shell, the FSW

5.3.7.9: File processors shall be commandable by the
Loads SIU to perform file loads. Further design
details are provided in [12].

Monitor Initials

If only partially successful,
record deviations on page 25.

2.2.4 Step 4: Canceling a File Upload

In this Step, the demonstrator repeats the file upload from Step 3. This time, however, the
demonstrator sends the upload file to EEPROM device eel and uses the LFILUPLCANCEL
telecommand to interrupt the file upload process. Step 4 proceeds as follows

1. The demonstrator uploads file “echo.f” to file f0000001 in directory d112 on device /eel
using perl Ifileupload.pl “echo.f” 3 112 0000001.

2. The demonstrator cancels the upload with perl Ifilecancel.pl 0 and resets the file upload
system by issuing perl Ifilecancel.pl 0 again.

3. During Transaction 12, to confirm the file was NOT committed to directory d112 and thus
that the cancel was successful, the demonstrator dumps directory d112 on device /eel
with perl lIfsdirdump.pl 0 3 112 12.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level lII:

FSW Description Monitor Verification
Requirements
Demonstrated

This requirement was
successfully demonstrated

5.3.7.10: Upload | The FSW shall be commandable to
Cancellation cancel an active file load.

Monitor Initials

If only partially successful,
record deviations on page 25.

2.2.5 Step 5: Copying a File on the SIU

In Step 5, the demonstrator copies echo.f from device ee0 to device eel on the SIU. Step 5
proceeds as follows:

-11-
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1. During Transaction 13, the demonstrator copies file f0O000001 in Directory d111 on device
ee0 to f0000001 in Directory d112 on device eel using perl lIfsfilecopy.pl 02 111
0000001 3 112 0000001 13.

2. During Transaction 14, to confirm the file was copied, the demonstrator dumps directory
d112 on device eel using perl lIfsdirdump.pl 0 3 112 14.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level III:

FSwW Description Monitor Verification
Requirements
Demonstrated

In order to copy a file within a processor, This requirement was
the FSW shall receive as input, from the successfu”y demonstrated
spacecraft via the CTDB, a command that

5.3.7.4: File . S .
ithin a m_cludes source file identifier, source
Copy wit directory identifier, source device Monitor Initials
Processor identifier, unit identifier, destination file
identifier, destination directory identifier, If only partially successful,
and destination device identifier. record deviations on page 25.

2.2.6 Step 6: Dumping File Contents

At this stage of the demonstration, the test file, echo.f, is stored on both EEPROM devices, ee0
and eel. In Step 6, the demonstrator dumps the contents of both copies of echo.f to telemetry.
Step 6 proceeds as follows

1. During Transaction 15, the demonstrator dumps file 0000001 in directory d111 on device
ee0 using perl lIfsfiledump_ctdb.pl 0 2 111 0000001 15.

2. During Transaction 16, the demonstrator dumps file f0000001 in directory d112 on device
eel with perl lifsfiledump_ctdb.pl 0 3 112 0000001 16.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level lII:

-12 -
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FSW Description Monitor Verification
Requirements
Demonstrated

This requirement was

In order to dump a file, the FSW shall successfully demonstrated

5.3.7.6.1.1: File receive as input, from the spacecraft via
Dump the CTDB, a command that includes file
Command identifier, directory identifier, device Monitor Initials
identifier, and unit identifier.

If only partially successful,
record deviations on page 25.

This requirement was
successfully demonstrated
In response to receiving a File Dump

command, the FSW shall transmit the _ N
requested file data to the spacecraft. Monitor Initials

5.3.7.6.1.2: File
Dump Data

If only partially successful,
record deviations on page 25.

2.2.7 Step 7: Deleting a File

The demonstrator proceeds to delete both copies of the echo.f test file from EEPROM. Step 7
proceeds as follows

1. During Transaction 17, the demonstrator deletes file f0000001 in directory d111 on
device ee0 using perl lIfsfiledel.pl 0 2 111 0000001 17.

2. During Transaction 18, to confirm the file deletion, the demonstrator dumps directory
d111 on device ee0 using perl lIfsdirdump.pl 0 2 111 18.

3. During Transaction 19, the demonstrator deletes file fO000001 in directory d112 on
device eel using perl lifsfiledel.pl 0 3 112 0000001 19.

4. During Transaction 20, to confirm this second deletion, the demonstrator dumps directory
d112 on device eel using perl lIfsdirdump.pl 0 3 112 20.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level lII:

-13-
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FSW Description Monitor Verification
Requirements
Demonstrated
This requirement was
In order to delete a file, the FSW shall successfully demonstrated

53.7.3 File receive as input, from the spacecraft via

T the CTDB, a command that includes file
Delete Monitor Initials

identifier, directory identifier, device
identifier, and unit identifier.

If only partially successful,
record deviations on page 25.

2.2.8 Step 8: Requesting File System Status Data

In this Step, the demonstrator sends a command requesting a file system status report for each
EEPROM device. Step 8 proceeds as follows

1. During Transaction 21, the demonstrator dumps the file system status of device ee0
using perl lIfssysstat.pl 0 2 21.

2. During Transaction 22, the demonstrator dumps the file system status of device eel
using perl lIfssysstat.pl 0 3 22.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level III:

FSwW Description Monitor Verification
Requirements
Demonstrated
This requirement was
) successfully demonstrated

5.3.7.8.1.1: File The FSW shall receive as input, from the
System Status spacecraft via the CTDB, a command to
Dump dump the file system status for a specific Monitor Initials
Command unit.

If only partially successful,
record deviations on page 25.

5.3.7.8.1.2: File
System Status
Dump Data

In response to receiving a File System
Status Dump command, the FSW shall
transmit the requested data to the
spacecratft, including: total block size,
blocks used, and blocks free for the
requested unit.

This requirement was
successfully demonstrated

Monitor Initials

If only partially successful,
record deviations on page 25.

-14 -
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2.2.9 Step 9: Deleting Directories

In the final step involving telecommands to the SIU, the demonstrator deletes directory d111 on
device ee0 and d112 on device eel. Step 9 proceeds as follows

1. During Transaction 23, the demonstrator deletes directory d111 on device ee0 with perl
[Ifsdirdel.pl 02 111 23.

2. During Transaction 24, to confirm the deletion, the demonstrator dumps directory d127
(the root directory) on device ee0 using perl lIfsdirdump.pl 0 2 127 24.

3. During Transaction 25, the demonstrator deletes directory d112 on device eel with perl
lIfsdirdel.pl 0 3 112 25.

4. During Transaction 26, to confirm the deletion, the demonstrator dumps directory d127
(root) on device eel with perl lIfsdirdump.pl 0 3 127 26.

Results of these activities are logged to the AstroRT archive file. Records from this file are
displayed for confirmation later in the demonstration.

This part of the demonstration shows that FSW provides functionality to satisfy the following
requirements from Version 4 of the LAT Flight Software Specification — Level III:

FSW Description Monitor Verification
Requirements
Demonstrated

This requirement was

In order to delete a directory, the FSW successfully demonstrated

shall receive as input, from the spacecraft
via the CTDB, a command that includes

directory identifier, device identifier, and Monitor Initials
unit identifier.

5.3.7.2:
Directory Delete

If only partially successful,
record deviations on page 25.

2.2.10  Step 10: Displaying the Contents of the AstroRT
Archive File

At this stage, all commands and telemetry have been exchanged between the SDIS and the test
SIU crate. The demonstrator halts logging to the AstroRT archive, uses the siis2moc tool to
convert the archive file to MOC format, and displays the contents of the archive file, by
TransactionID, to a terminal window for verification. Step 10 proceeds as follows

1. The demonstrator uses the AstroRT GUI to halt the archiving process.

2. The demonstrator copies the AstroRT archive (Archive_*.dat) file to a floppy disk or CD,
and uses the disk to transfer the file to a PC on the network.

3. On the networked PC, the demonstrator issues the siis2moc Archive *.dat command to
convert the AstroRT archive file to a set of telecommand and telemetry files in MOC
format.

4. The demonstrator then uses a special-purpose tool from the LFS Flight Software
package to display the contents of individual CCSDS packets in the archive file. A series

-15-
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of commands of the form Ifs_moc_dump —v —x<xid> <MOC format file> > xid<xid> are
issued, where <xid> is a particular TransactionID, <MOC format file> is one of the files,
and xid<xid> is a text file containing the piped output of the Ifs_moc_dump command.

a. For instance, to dump telemetry from MOC file PKT_* * * 00793.0 with
TransactionID 0 to a text file named “xid0”, the demonstrator issues the
command Ifs_moc_dump —v —x0 PKT_* _* * 00793.0 > xid0

b. The <xid> parameters correspond to the TransactionIDs used in Steps 1 through
9 above.

5. To confirm the file management operations were successfully completed, the contents of
the text files (e.g., “xid0") are inspected using a simple Unix file viewer. The contents of
these files are shown in Figure 2 through Figure 11 below.

-16 -
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3 Qutputs of the Demonstration

This section contains the screen captures, terminal outputs, and other raw results of the

demonstrations run today. These figures are provided to assist monitors in verifying that the FSW

successfully demonstrated compliance with the software requirements cited above.

3.1 Outputs of the File Management Demonstration

In Steps 1 through 10 of the file management demonstration, a test file and an AstroRT archive
are created to capture the results of the telecommands and telemetry used to manipulate files
and directories on the test crate SIU. These outputs are presented below in order of the Steps

followed during the demo.

3.1.1 Outputs of File Management Demo Step 1

The demonstrator dumps the Unix man page entry for the Unix “echo” command to a text file
named echo.txt. See Figure 2 below. This file is uploaded and manipulated during the demo.

Figure 2: Contents of Test File, “echo.txt”

User Commands echo (1)

NAME
echo - echo arguments

SYNOPSIS
/usr/bin/echo [string...]

DESCRIPTION
The echo utility writes its arguments, separated by BLANKs
and terminated by a NEWLINE, to the standard output. If
there are no arguments, only the NEWLINE character will be
written.

echo is useful for producing diagnostics in command files,
for sending known data into a pipe, and for displaying the
contents of environment variables.

The C shell, the Korn shell, and the Bourne shell all have
echo Dbuilt-in commands, which, by default, will be invoked
if the wuser «calls echo without a full pathname. See
shell builtins(1). sh's echo, ksh's echo, and /usr/bin/echo
understand the back-slashed escape characters, except that
sh's echo does not understand \a as the alert character. In
addition, ksh's echo, does not have an -n option. sh's echo
and /usr/bin/echo only have an -n option if the SYSV3
environment variable is set (see ENVIRONMENT VARIABLES
below). If it 1is, none of the backslashed characters men-
tioned above are available. csh's echo and /usr/ucb/echo, on
the other hand, have an -n option, but do not understand the
back-slashed escape characters.
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Outputs of the Demonstration

OPERANDS
The following operand is supported:

3.1.2 Outputs of File Management Demo Step 2

In Step 2, the demonstrator creates a directory, d111, on device ee0 and a directory, d112, on
device eel, and dumps the contents of the root directories (d127) and the contents of the newly
created directories to confirm the new directory structure. These operations result in 8
transactions.

Two of these transactions are shown below. Figure 3 shows the contents of one of the
LLFSROOTLIST packets returned by the LLFSDIRDUMP telecommand. By reviewing the File
device and File Directory fields from the whole set of these packets, the demonstrator confirms
that no directory d111 appears under the root directory, d127.

Figure 3: Confirming Directory d111 Does Not Exist on Device ee0 (TransactionID 0)

"1 Tera Term - flora.slac.stanford.edu ¥T

E)oX

File Edit Setup Conkrol Window Help
arndtl@f lorald 5 more xidB | more "
CEDE header <hig—endian byte order?
Df fset Literal Bits UWalue Description Interpretation
8- 1 BxBbi? 8- 2 Bx88 CCEDE wersion CCEDE wersion 1 packet
3— 3 B8R Type Telemetry
4- 4 BxB1 fec. header Yes
L-15 BxA31%9 AFPID 793 {decimal’
2— 3 BxcBBd 8- 1 BxB3 Seq. flags Standalone packet
2-15 BxBRad Seq. count B <{decimal>
4-— 5 BxB81id CCEDE length —» 36 hyte total length
6— 9 Bx0000009fF Telemetry (secs)> 2001-61-01 BO:A2:39
18- 13 8xBBB8bh52 timestamp tusec?» 572242
LFS Root Dump Telemetry (hig—endian byte owdes>
Dffzet  Literal Bits Ualue Description Interpretation
14— 15 Bx4068 8- 3 BxB8A LAT uwnit SIU
4-15 BxB@ Tranzaction ID a
16— 17 Bx4088 1— 1 Bxf1 File Type Directory
2— 2 BxB88 Read—Only False
16— 19 Gx40000006 0O— 2 Ax02 File device seel
3— 9 Bx88 File Directory dBBa
18-31 BxB00BBEBA MBZ Must he =zero
28— 23 Bxed297166 Bxed297166 Update Time Thu Dec 27 B8:81:42 1998
24— 27 Bx00B0B200 Bx0AABBZ2AA File Size 12 hytes
28— 31 Bx00600006 Bx00BBBPBAA File Blocks 8 blocks
CEDE header <hig—endian byte order?
—More—— L
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The next figure shows the contents of one of the LLFSROOTLIST packets returned by the
LLFSDIRDUMP telecommand. By reviewing the File device and File Directory fields from the
whole set of these packets, the demonstrator confirms that directory d111 now DOES appear
under the root directory, d127.

Figure 4: Confirming Directory d111 was Created on Device ee0Q (TransactionID 2)

"1 Tera Term - flora.slac.stanford.edu ¥T

File Edit Setup Conkrol Window  Help
24— 27 AxBABBAZBA BxAPABAZAA File Size 512 hytes
28— 31 8xBEIRBERBA BxAPERBERE File Blocks B blocks
CEDE header (hbig—endian byte order)
M fzet Literal Bits Ualue Description Interpretation
8- 1 BxBbi1? 8- 2 BxB8 CCEDE wersion CCEDE wersion 1 packet
3— 3 BxB88 Type Telemetry
4- 4 Bxfl Zec. header Yes
L—15% BxB317 APID 723 <decimal?
2— 3 BxcB2B 8- 1 BxB83 Seq. flags Standalone packet
2-15 BxB826 Seq. count 32 <decimal’
4- L Bx881d CCEDE length —» 36 byte total length
6— 9 BxBB006HAd2 Telemetry <secs> 2001-A1-A1 AA:@A3:30
18- 13 BxBBaeeS1 timestamp fusec) 716369

LFS HRoot Dump Telemetry <hig—endian

hyte order>

Dffzet  Literal Bitszs Ualue Description Interpretation
14— 15 Bx1068 8- 3 BxPA LAT unit SIU

4-15 BxB2 Transaction ID 2
16— 17 Bx4888 1— 1 Bxfl File Type Directory

2— 2 BxB8 Read—Only False
16— 17 Bx5bhcBBBBE B 2 Ox02 File dewvice seel

3— 7 Bxbf File Directory diii

18-31 8xBBBBBBBA MBZ Must he =zero
20— 23 Bxed2971be Bxed2971be Update Time Thu Dec 27 BB:A3:18 1998
24— 27 BxA0BBAZ2AA BxPAAABBZAA File Size 512 hytes
28— 31 BAARBBEAAA BxAAABAAAA File Blocks B bhlocks

The demonstrator proceeds to the next set of transactions, repeating the process of displaying
the contents of the LLFSDIRCREATE command and the LLFSROOTLIST and LLFSDIRLIST
telemetry packets. The outputs of these transactions are very similar to those shown above,
except that the output shows d112 as the directory identifier.

3.1.3 Outputs of File Management Demo Step 3

In Step 3, the demonstrator uploads echo.f (f0O000001) to directory d111 on device ee0.

The next figure shows the LLFSDIRLIST packet returned by the LLFSDIRDUMP telecommand
with which the demonstrator dumps the contents of d111 to confirm the test file was uploaded.
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Figure 5: Confirming echo.f (File “f0000001") was Uploaded to Directory d111 (TransactionID 9)

"1 Tera Term - flora.slac.stanford.edu ¥T

File Edit Setup Conktrol  Windows
s
CSDS header <hig—endian hyte order)
ffzet Literal Bits Ualue Description Interpretation
B— 1 BxAhis 8- 2 Bx8n CCS5DS wversion CCS5DS wversion 1 packet
3— 3 888 Tupe Telemetry
4— 4 BxB1 Sec. header Yes
L-15 BxB@318 AFPID 792 {decimal’
2— 3 BxcBad B— 1 BxA3 Seq. flags Standalone packet
2—15% BxBBPB feqg. count 8 {decimal>
4- 5 BxBA3d CCS5DS length —> 68 hyte total length
6— 7 BxBBBBB1ca Telemetry <secs> 2001-01-01 BB:87:38
18— 13 Bx@dd1c374 timestamp <usec) .1155%72
F& Directory Dump Telemetry <hig—endian hyte order
ffzet Literal Bits UWalue Description Interpretation
14— 15% Bx088% 8- 3 BxBa LAT wnit £IU
4-15 BxB09 Transaction ID 9
16— 17 8xB00H 1- 1 888 File Tupe Regular
2— 2 BxBn Read-0Only False
18- 21 8x5hcBBBBl 0O- 2 Ox82 File device ~seel
3— 9 Bxbf File Directorwy diiil
18—31 8x080600A1 File Number f BBaBBEA1
22— 25 Bxed2?72b6 Bxed2972h6 Update Time Thu Dec 27 688:87:18 1998
26— 29 Bx0068081c7h Bx00881c7?h File Size 7291 hytes
38— 33 0ABBORABE Bx00ABBPAf File Blocks 15 hlocks
34— 37 Bx448fB5508 Bx448fB558 File Header Uord B
35— 38 Bx481cBBAn7 Bx401cBBA7? File Header Word 1
36— 37 BxBBBPA12c 8x0008812c File Header Uord 2
37- 48 Bxadbh319?38 Bxadb31938 File Header Uord 3
38— 41 BxBB8601cSh 8x00881c5h File Header Uord 4
39— 42 BxB7aad’ed BxB7aa3768 File Header tord 5
48— 43 Bx4543484f Bx4543484f File Header Uord 6
41— 44 Bx20202020 Bx20202020 File Header Word 7
ile compressed: No
ile checksum: ad631938
ile length: 7259
ile key: K15]5)
ile type: 7
ile timestamp: 128595808 (Fri Jan 28 B69:03:28 2865>
ile name: ECHO
w

3.1.4 Outputs of File Management Demo Step 4

In Step 4, the demonstrator begins to upload echo.f to directory d112 on device eel using the
same commands as in Step 3, but uses the LFILUPLCANCEL command to halt the upload.

The demonstrator reviews LLFSDIRLIST packets returned by the LLFSDIRDUMP telecommand
to check that that echo.f is not present in directory d112 — its upload to this directory was indeed

canceled.
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3.1.5 Outputs of File Management Demo Step 5

In Step 5, the demonstrator copies the test file echo.f (f0000001)from directory d111 on device
ee0 to directory using the LLFSFILECOPY telecommand, then checks the contents of d112 using

LLFSDIRDUMP.

The next figure shows the LLFSDIRLIST packet returned by the LLFSDIRDUMP telecommand
used to dump the contents of directory d112. This packet shows that echo.f was indeed copied to

directory d112

Figure 6: Confirming that the Test echo.f was Copied from Directory d111 to Directory d112 (TransactionID 14)

File Edit Setup  Conkrol

" Tera Term - flora.slac.stanford.edu ¥T

Window Help

EoX

”~
CSDS header <hig—endian hyte order
ffzet Literal Bits Ualue Description Interpretation
8- 1 BxBhig 8- 2 BxB8 CCEDE wersion CCEDE wersion 1 packet
3— 3 BxB88 Type Telemetry
4— 4 BxB1 Sec. header Yes
L-15 Bx@A318 AFID 792 {(decimal’
2— 3 BxcBil 8- 1 BxB83 Seq. flags Standalone packet
2—-15 BxBfAl1 Seq. count 1 <decimal>
4- L Bx883d CCEDE length —»> 68 byte total length
6— 9 BxAARBEA3A6 Telemetry <(szecs)> Z20A1-A1-A1 BA:12:54
18- 13 BxBEBLYEFB timestamp fusec) _7Y53648
FS Directory Dump Telemetry C(hig—endian hyte order?
ffzet Literal Bitszs Ualue Description Interpretation
14— 15 BxAABe 8- 3 BxPA LAT unit SIU
415 BxBe Transaction ID 14
16— 17 Bx86088 1— 1 Bx88 File Type Regular
2— 2 BxB8 Read—Only False
18— 21 Bx7cBBBBBl B- 2 Bx63 File dewvice seel
3— 9 78 File Directory diiz2
18—-31 BxAAAEAAA1 File Mumber f inARBA1
22— 25 Bxed2973f4 Bxed2973f4 Update Time Thu Dec 27 BB:12:36 1998
26— 29 BxA0001c7h BxAAAA1c7?h File Size 7291 hytes
38— 33 B«ABBBRABL BxAAABBAAf File Blocks 15 hlocks
34— 37 Bx448FfB550 Bx448fB558 File Header Uord B
35— 38 Bx481cBBAA7 Bx401cBBA? File Header Word 1
36— 37 BxABEPA12c BxAAABA12c File Header Uord 2
37— 48 Bxadb3d1938 Bxadb31938 File Header Uord 3
38— 41 PxBAABA1cSh BxAAAA1c5h File Header Uord 4
39— 42 BxB7aadVed BxB87aa3768 File Header Word 5
48— 43 Bxd543484f Bx4543484f File Header Uord 6
41— 44 Bx20282020 Bx20202020 File Header WUord 7
ile compressed: No
ile checksum: ad631738
ile length: 7259
ile key: 384
ile type: 7
ile timestamp: 128595808 (Fri Jan 28 B7:8A3:28 28652
ile name: ECHO
L
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3.1.6 Outputs of File Management Demo Step 6

In Step 6, the demonstrator shows that the contents of files can be dumped to the ground with the
LLFSFILEDUMPC telecommand and the data returns in LLFSDUMPCTDB telemetry packets.

During the demonstration, the demonstrator dumps the contents of test echo.f from both directory
d111 and d112, but outputs from only one of these dumps are shown below.

In the next figure, the first portion of the contents of one of the LLFSDUMPCTDB telemetry
packets are shown. Note in the bottom right portion of the data display, the text of the Unix man
page entry for the “echo” command is displayed.

Figure 7: Dumping echo.f to Telemetry (TransactionID 15)

L Tera Term - flora.slac.stanford.edu VT E|§|@
File Edit Setup Control Window  Help

CEDE header <(hig—endian byte orderd

ffzet Literal Bits Ualue Description Interpretation

2 Bx80 CCSDE version CCSDS version 1 packet
3 Bx64 Type Telemetry

— 4 Bx#1 Sec. header Yes
LY
i
LY

8- 1 BxBhib 8-

Bx@A31hb APID 775 (decimal>

BxB1 Seq. flags First of series

BxBdBa Seqg. count A Cdecimall

4— 5§ BxH17d CC5DE length —>» 42080 byte total length
6— 7 BxBEABE33h Telemetry (zecs) 2001-01-81 BA:13:47

18- 13 B8xB0A8d4d1f6 timestamp fusec> _L78838

2—- 3 Bx4860

F% File Data Dump Telemetry C(hig—endian hyte orderd

ffzet Literal Bitz Ualue Dezcription Interpretation

14— 15 AxBB8f 8- 3 Bx«88 LAT unit SIU

4-15 Bx8f Tranzaction ID 15

16— 19 Bx5hcBBBA1 B 2 BxB@2 File device seed

3— 9 Bxb6f File Directorwy diiil
18-31 AxBBAAABAA1L File Mumber f iABBAA1
28— 23 axBpBARAna BxABANAABA File Offset B bhytes
24— 27 axBBABAA186 BxABANA186 Pkt Data Si=e 378 hytes

HAABAAA 44 8Ff A5 50 40 1c 8@ A7 80 BA A1 2c ad 63 17 38 D Pe - c B
HAAAA1A @8 BA 1c 5b A7 aa 37 68 4% 43 48 4f 26 28 20 28 [ ?'ECHO
HAABAZA @Aa Ba Ba 55 V3 65 72 28 43 6f 6d 6d 61 6e 64 73 User Commands
HAABAZA 20 20 28 20 20 28 20 20 20 26 28 20 28 28 20 28

HaAAA4e 28 28 28 28 28 28 28 26 28 28 28 28 24 24 Z8 28

HAABASA 20 20 28 20 20 20 26 28 20 28 28 20 28 65 63 68 ech
HAAAAGHE 6f 28 31 29 Ha Ha Ha Ha 4e 41 4d 45 Ba 28 28 28 ofl> HAME
HAABAY?A 20 20 65 63 68 6f 260 24 20 65 63 68 of 28 61 72 echo — echo ar
AAAAA8A 67 75 6d 65 6e V4 73 Ba Ba 53 59 4e 4f 5B 53 49 guments SYHOPSI
HAABA?A 53 Ba 28 20 208 28 28 2f 75 73 72 2f 62 69 6e 2f 5 susrsbin/
AAAAAaA 65 63 68 6f 28 S5h 5Ff B8 73 5f A8 74 Of B8 V2 5f echo [_ s_ t_ »_
HAAAALA @8 67 5f B8 be 5f B8 67 2e 2e Ze G5d Ba Ba 44 45 i_n_g.-..1 DE
AAAAAcA 53 43 52 42 58 54 47 4f 4e Ba 28 20 26 28 28 54 SCRIPTION T
HAABAdA 68 65 28 65 63 68 6Ff 20 75 P4 67 6c 67 V74 79 28 he echo utility
B8BAded 77 72 69 74 65 73 28 67 4 73 28 61 72 67 V5 6d writes its argum
HAAAAEA 65 6e V4 73 2c 28 73 65 VO 61 V2 61 74 65 64 28 ents,. separated
HABE188 268 62 7?7 28 28 42 4c 41 4e 4b V3 Ba 26 208 28 28 by BLANEs
HAAA11A 20 61 6e 64 20 28 74 65 72 6d 67 6e 61 V4 65 64 and terminated
B886128 268 28 62 Y7 28 28 61 26 28 4e 45 57 4c 47 4e 45 by a HEWLINE
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3.1.7 Outputs of File Management Demo Step 7

In Step 7, the demonstrator deletes the test echo.f file from both directory d111 on device ee0
and from directory d112 on device eel. The demonstrator uses the LLFSFILEDELETE
telecommand to accomplish the deletion and uses LLFSDIRDUMP telecommand and the
resulting LLFSDIRLIST telemetry packets to confirm the deletion was successful.

3.1.8 Outputs of File Management Demo Step 8

In Step 8, the demonstrator issues the LLFSSYSSTATUS telecommand to request a report on file
system status contained in a series of LLFSSYSLIST telemetry packets.

During the demonstration, the demonstrator requests file system status for both devices, ee0 and
eel. However, the following figures show the outputs for only the ee0 file system status request.

The next figure shows the contents of the LLFSSYSLIST telemetry packet with data on the status
of device ee0.

Figure 8: Reviewing the File System Status Report for Device ee0 (TransactionID 21)

™ Tera Term - flora.slac.stanford.edu VT
File Edit Setup Conkrol ‘Window Help
-
CSDS header (hig—endian hyte orderd
Of fzet Literal Bits Ualue Description Interpretation
B—- 1 BxBblia 8- 2 ax68 CCSDS version CCSDS version 1 packet
3- 3 8«88 Type Telemetry
4- 4 BxB81 Sec. header Yes
515 BxB31a APID 774 (decimal>
2—- 3 BxcBBéf B- 1 8x@3 Seq. flags Standalone packet
2-15 dxA008 Seqg. count A Cdecimall
4- 5 Bx@019 CCSDS length —» 32 byte total length
6— 7 BxBEAAE3ILA Telemetry (zecs) 2001-01-81 BA:15:44
18- 13 BxA08877eb timestamp Cusec) .H38886
LFS File Sysztem Status Telemetry (hig—endian byte orderd
Of fzet Literal Bitz Ualue Description Interpretation
14— 15 BxB@@a15 8— 3 Bx88 LAT unit £IU
4-15 Bx15 Tranzaction ID 21
16— 19 Bx40800088 00— 2 BxB2 File device ~ech
28— 23 axPBAAAEZAa BxA00002880 Block Sice 512 hytes
24— 27 8x880800e4c Bx80ilBed4c Free Blocks 3668 blocks (1873728 hytes)
28— 31 axBidddesf BxA8000e5f Total Blocks 3677 blocks (1883648 hytes)
w

3.1.9 Outputs of File Management Demo Step 9

In Step 9, the demonstrator deletes the 2 directories, d111 and d112, created on the two devices,
ee0 and eel using the LLFSDIRDELETE telecommand. The demonstrator then uses the
LLFSDIRDUMP telecommand on the root directory, d127, on each device to confirm the
directories were deleted.
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During the demonstration, the demonstrator deletes 2 directories, however, the following figures
show the outputs for only the directory d111 deletion sequence.

The demonstrator sends to LLFSDIRDUMP telecommand and reviews the resulting
LLFSROOTLIST telemetry packets to confirm that directory d111 is now missing from the root
directory, d127. A sample LLFSROOTLIST packet is shown below.

Figure 9: Confirming that the Root Directory, d127, on Device ee0 Does Not Contain d111 (TransactionID 24)

™ Tara Term - flora.slac.stanford.edu VT

File Edit Setup Control Window  Help
-
CSDS header C(hig-endian hyte orderd
Of fset Literal Bitz Ualue Dezcription Interpretation
B- 1 Bx@hl? B—- 2 Bx88 CCSDS version CCSDS version 1 packet
3—- 3 8x68 T ype Telemetry
4- 4 BxB81 Sec. header Yes
L5-15 Bx8319 APID 7?23 (decimal>
2— 3 BxcB42 8- 1 8x@3 Seq. flags Standalone packet
2-15 Bx8842 Seqg. count 66 Cdecimald
4- 5§ Bx@01d CCSDS length —» 36 byte total length
6— 7 BxBEEAA349 Telemetry (zecs) 2001-01-081 B@:-16:25
18- 13 Bx@A085d215 timestamp Cusec) 381461
LFS Root Dump Telemetry Chig—endian byte orderd
Of fset Literal Bitz Ualue Dezcription Interpretation
14— 15 Bx40888 8- 3 Bx88 LAT unit £IU
4-15 Bx18 Transaction ID 24
16— 17 Bx4088 1- 1 Bx@1 File Type Directory
2— 2 ax08 Read—-Only Falsze
16— 19 Bx408000088 O— 2 BxB2 File dewvice ~eel
3—- 9 ax08 File Directory daaa
1831 0xB00ARAEA MBZ Must be =zero
28— 23 Bxed29?7166 Bxed2927166 Update Time Thu Dec 27 BA:A1:42 1998
24— 27 AxPBEBAEZA8 BxA8000280 File Size 512 hytes
28— 31 axPpBasaaa BxB8000ABE File Blocks 8 blocks
"xid24" 544 lines,. 33872 characters b
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4 Demo Wrapup and Summary

The FSW Team thanks you for attending the demonstration and welcomes any questions about
the software and hardware systems showcased. Comments or questions can be written in the
following space.
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5 Glossary

1553 — MIL-STD-1553B. Serial data bus specification; in particular, the serial data bus and data
protocol implemented for the GLAST mission.

APID. CCSDS packet application identifier. A numerical code indicating the general type of data
in a CCSDS packet.

Crate. Fond, generic term for development versions of Spacecraft Interface Units (SIUs) or
Event-Processor Units (EPUSs): custom-built, standalone on-board FSW processors and
communications hardware units that control the LAT and communicate with the spacecraft (SIU),
and process/filter instrument events (EPU). Crates are used for development purposes and will
be replaced in the flight unit with single board computers with the same functionality.

GASU (Global-Trigger/ACD-EM/Signal-Distribution Unit). Portion of the FSW hardware suite
that serves as the major hardware interface between data acquisition electronics on the LAT and
other hardware and electronics that make up the FSW hardware package. The GASU contains
the GEM, EBM, AEM, and CRU.

HKP. Real-time housekeeping telemetry data; telemetry data which relates to the health and
safety of the LAT instrument.

LCB — The LAT Communications Board. A cPCI board that allows the internal components of
the LAT to communicate with one another.

PID — Programmable Discrete. The RAD750 CPU board contains 32 channels of digital I/O. The
primary boot code uses two channels configured as outputs.

PDU (Power Distribution Unit). Portion of the FSW hardware suite that manages power
distribution from the spacecraft and monitors the health of other FSW hardware.

RTOS — Real Time Operating System. In particular the VxWorks 5.4 operating system used by
the LAT.

SC — The GLAST Spacecraft. As built by Spectrum Astro. Refer to the GLAST LAT Instrument —
Spacecraft Interface Control Document for the formal specifications of the SC as seen by the
LAT.

SDIS — Spacecraft Data Interface Simulator. The SDIS represents significant portions of the
interface between the LAT and the Spacecraft. The SDIS comprises one side of the SC C&DH
system with a 1553 bus, LVDS Science Interface, and Discrete monitors and controls.

SDRAM. The RAD750 CPU board 128 MB of synchronous DRAM; the SDRAM serves as the
RAD750 main memory.

SIB — Spacecraft Interface Board. The board in the SIU crates that contains the LAT 1553
remote terminal hardware.

SIU — Spacecraft Interface Unit. A type of single board computer (SBC) in the FSW hardware
suite that acts as an interface between the spacecraft and the LAT.

SUROM - Startup ROM. 256 KB of EEPROM memory on the RAD750 CPU boards that holds
the primary boot code; the SUROM is only programmable on the bench through the PPCI JTAG
interface.
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T&DF (Trigger and Dataflow System). Large LAT subsystem that provides gamma-ray
identification, readout of the detector measurements, assembly of gamma-ray source location
and energy measurements, and the streaming of data to the spacecraft. The T&DF subsystem
contains the TKR, CAL, and ACD front-end electronics, Tower Electronics Modules (TEMs), ACD
Electronics Modules (AEMs), Event Builder Module (EBM), Global Trigger (GLT), Global Trigger
Electronics Module (GEM), and CPUs used for instrument configuration and data processing.

VxWorks. Computer operating system used on board the RAD750 processor.
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