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0

0.0

0.1

Introduction

Overview

LCAT, the LAT Command and Telemetry tool, is a graphical application used to create, edit, and
maintain telecommand and telemetry definitions for the LAT instrument. It is intended for use by
the LAT flight software group throughout the development process. Consequently, the
application is integrated with the existing flight software development environment, CMX. LCAT
relies on the CMX code management framework to organize all command and telemetry
definition files into self-contained software subsystems, known as packages.

The primary data storage format is XML, a standard that provides for a hierarchical organization
of information, and lends itself well to describing the structural relationships inherent in command
and telemetry definitions. The widespread use of the XML specification facilitates portability of
definitions between the flight software group and other LAT organizations, such as Integration
and Test (I&T) and the Instrument Science Operations Center (ISOC).

LCAT has the ability to translate XML definitions to other known formats. One such format is
ITOS (Integrated Test and Operations System), which is accpeted by the spacecraft vendor’'s
command and control system, AstroRT, and by the GLAST Mission Operations Center (MOC).

Flight source code (C structs, function prototypes, stubs) can also be generated directly from the
XML definitions. This ensures a consistent implementation of command interpretation and
telemetry packet construction throughout all LAT software subsystems.

Reference Documentation

1. “GLAST Database Format Control Document”, NASA Goddard Space Flight Center
2. “GLAST 1553 Bus Protocol Document”, Spectrum Astro
3. TD-02659 , “LAT Flight Software Telecommand and Telemetry Formats”, by Dan Wood

VO0-1-0
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1

1.0

[ ]

1.1

1.1.0

1.1.0.0

1.2

Definition Storage

Overview

The primary storage mechanism for LCAT definitions are XML files. All information is organized
into a strict hierarchy, which is enforced by the application’s XML parser and the associated
Document Type Definition (DTD) file. Command and telemetry definitions are stored in multiple
“definition" files. A single top level “container” file holds a reference to each definition file and
allows for the sharing or reuse of data content between them.

All LCAT container files use the file extension “.catc”. All definition files use the file extenstion
“.cath”.

Containers

A container is the top level file that describes a complete set of commands and telemetry for a
software subsystem. This container’s dataset consists of a single subsystem description, a list of
files (definitions), and lists of command and telemetry that are valid for the subsystem.

Subsystem

A subsystem object has a one-to-one relationship with a container and is typically named after
the CMX package where the files reside.

APID Range

A subsystem object describes the Application ID, or APID range for which all its associated
telecommands and telemetry are valid. In LCAT all APID ranges are specified as decimal values.

Definition Files

Definition files contain the actual definitions of packets, parameters, and constraints. These
definitions can be reused throughout the container.

A separate definition file exists for type as follows:

V0-1-0
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1.2.0

121

1.2.2

1.2.3

1.2.4

e Fields (cmd and tim)

» Bitfields (cmd and tim)
e Structs (cmd and tim)
¢ Packets (cmd and tim)
*« Ranges (cmd only)

e Enumerations

» Discrete Conversions
* Analog Conversions

¢ Limit Sets

Field Definitions

Fields are wrappers for the integral data types:
e (unsigned) char
* (unsigned) short
* (unsigned) int

* (unsigned) long long

+ float
* double
e string

Bitfield Definitions

Bitfields definitions are wrappers for C bitfields and use LCAT field definitions as member values.

Struct Definitions

Structs definitions are wrappers for C structs and use LCAT field, bitfield, and struct definitions as
member values.

Packet Definitions

A packet is identified by an APID, and can be referenced by a unique mnemonic. Packet
definitions contain parameter references and must be unique within the entire LAT command set.

Packet definitions use LCAT field, bitfield, and struct definitions as member values.

Ranges (Telecommand)

A range constraint defines a field value’s upper and lower bounds such that lower_bound <=
field_value <= upper_bound. A range must have a name unique within a container.

VO0-1-0
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1.2.5

1.2.5.0

1.2.6

1.2.7

1.2.8

Enumerations (Telecommand)

An enumeration defines the discrete value set for a field. Each set consists of members
describing a valid name/value pair. An enumeration name must be unique within a container.

Enumeration Members

Enumeration members define the fixed value and value name pair used to interpret a field's
value. Member names should be unique within each enumeration.

Discrete Conversions (Telemetry)

Discrete conversions transform a range of numeric values into a set of text strings for a field
value.

Analog Conversions (Telemetry)

Analog conversions convert integer numbers of counts into floating point values in engineering
units. Coefficients are defined for 8" order polynomials.

Limit Sets (Telemetry)

Limit sets define thresholds for field values and consist of yellow and red ranges.

V0-1-0
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The LCAT Application

2.0

The LCAT Application

The LCAT application provides a main workspace and multiple data entry dialogs for definition
editing. LCAT was developed using Python and Qt. It uses a validating xml parser with a
Document Type Definition (DTD) file to ensure adherence to the hierarchy and enforce
associated rules.

Application Flow

The following chart describes the process involved in running LCAT. All associated files are
stored in the package tree and products are generated upon completion of the editing phase.

pkgA Development Area

Tools

Products

| <pkgA>

/ cat

<pkgA>. catc

/src

4___———”"”;/

pkgB Development Area

\

/ <pkgB>

/ cat

<pkgB>. catc

/src

<pkgB>. [ ch]

le—

—\

Pad

pkgC Development Area

| <pkgC>

/ cat

<pkgC>. catc

—

/src

—

Editing /
Validation

Generate
Source

Generate

ITOS

Generate

ITOS Database
Interchange Records

Book / Web

A 4

Documentation

VO0-1-0
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2.1 Getting Started

LCAT is itself a CMX package. In order to run the application, the user must have an active CMX
environment in place. To start using LCAT, first create a cat directory.

2.1.0 The Cat Directory

Create a new subdirectory in the CMX package tree called “cat”. This is where all LCAT files and
some output products will be stored.

e CMX Package

o PKG
o Visual
o cat

0 cmt

o doc

o ptd

o sdf

0 src

6 V0-1-0
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2.1.1 Launch LCAT

Start a CMX session, cd to the newly created “cat” directory, and enter “Icatui” to launch the main
application window.

2.1.2 The Main Window

The main window consists of a toolbox on the left, a tabbed workspace in the middle, a summary
container view on the right, and a toolbar on top. The toolbox displays available objects that can
be added to the workspace. The workspace displays lists for active objects. The container view
displays the contents of all objects in the container in a hierarchical representation.

~ ] LCAT V1-0-0 K
Eile  Utilities
Packets Telecommands ITeIemetry |Uti|ities | Container |
1 Command Facket Packets Mame |Value |
[0 Tetemetry Packet PacketID | APID |FCODE | Brief |
Fields
Bitfields
Structs
AR Constraints
Parameter Constraints
Figure 1 LCAT Main Window

VO0-1-0 7
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2.2 Containers

2.2.0 Creating a New Container

Create a new container file by selecting File->New from the toolbar. Enter the path and filename
of the new container in the dialog box.

s ] LCAT V1-0-0
Eile Utilities
Packets Telecommands ITelemetry |Uti|ities | Cantainer |
& d Facket
[l Command Packs Packets Name [value |
[ retemetry Packet PacketID | aPID [FeoDE | Brier |
- l Create New Container !
Properties
Package Narme: [LHK
Location: IadufufgIfsmald0na.-’glast-’FSW.-’sourcefLHKf‘test-’cat Browse... |

Help | oK Cancel |
L 4
Fields
Bitfields
Structs
e Constraints
Parameter Constraints
4
Figure 2 New Container Dialog
i Container files should be named after the package in which they reside.
8 V0-1-0
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The LCAT Application

2.2.1 Editing Container Contents

|
£
It
-}
u]
x

Once a new, container is created, items can be added using the toolbox on the left, or by right-
clicking in the associated window to bring up a context menu.

Parameters

Farameter Constraints

ﬁ FDUZ 400
ﬁ POUZ 401

ﬁ TEMPWRO 354

PDOU Packet 3

ETEmpwm 385

ETEMPWRZ 386

m Add Telemetry Packet

TEM power environmental packet {
TEM environmental povwer packet -

TEM enviraonmental power packet ¢

ﬁ TEMPY

ﬁ TEMPY

ﬁ TEMTN

K TemTy
& e ; j

ar packet
Edit Item Payload Bt packet ¢
Edit ITOS Mnemonics er packet §
Remave ITOS Mnemonics |t 0
&dd to Container Lt 1
Delete ltem

t 2

K TeMTMPS 393
ﬁ TEMTMP4 394

ﬁ TEMTMPS 395
4]

of

Fields

Bitfields

Structs

Canstraints

Eile Utilities
DS
Packets Telecommands | Telemetry I Utilitigs | Container |
£ Command Packet BT T T B
ETelemetry Packet Packel ID |P.F'ID IElrief S - container LHK.catc
BiaAEMD 402 AEM Environmental Monitor Packe - (@ created 05/26/04
EhFouo 396 PDU Packet - @ lcal_ver  test
frour 333 PDUPacket T - @ author smaldona
Tl P - @ modified  DB/04/04

S [ subsystem  LHK

- RO apid_low 384
- T apid_high 639

RO brief LAT Instrument H_

Q dascr The LAT instrume. .
2. T def files

- [ def_file  LHK_alg.cath

- [P deffile  LHK_cmd_kfcath

- [P et fle  LHK_cmd_fld cath

] def_file  LHK_cmd_pktcath

-~ R def file  LHK_cmd_struct cath
[ def file  LHK_dsc.cath
LHK_enm.cath

- [ dlef file

= def_file  LHE_lim.cath

~[Pdeffile  LHK_rng.cath

-~ [P deffle  LHK_tim_bicath

~[Peerfle  LHK_tim_id.cath
—

Figure 3

Container Editing

VO0-1-0
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2.2.2

Editing the Subsystem Object

Select the “Utilities” tab and press the “Subsystem Properties” button to open the subsystem
editor dialog. Populate the fields with the subsystem information then press OK to accept. You
now have a container ready to receive items.

~ ] LCAT V1-0-0 |
Eile Utilities
Packets Telecommands | Telemetry | Utilities | Caontainer |
1 Command Packet —Container Proparties T re— N
@Telemetry Packet Al ILHK.catc = [ container LHK. catc
(ST |smaldena L @ created 05/26/04
Created: |D5z26/04 @
Modified: |p6r0zi0a - @ author s
L] l Subsystem Editor . ad E/02/04
—FProperties stam  LHK
Subsystam ID: JLHK
id_low 384
APID Lo a4 AFID High: IESS
id_high 639
Brief: |L.ﬂ-.T Instrument Housekeeping
ief LAT Instrument H...
The LAT instrument housekeeping subsystem.
bscr The LAT instrume...
| les
_q Description: - |
pf_file  LHK_alg.cath
L Bf_file LHE_cmd_hf.cath
_ f_file  LHK_cmd_fid.cath
|| _ b | ok | _cancel | Ly LHK_cmd_pktcath
L )
LR L | - LH def_file  LHE_cmd_struct.cath
- [f def file  LHK_dsc cath
- [Ydef file  LHK_enm.cath
- [f def file  LHK_lim cath
- [Wdetfle  LHK_mg.cath
- [ det file  LHK_tim_bf cath
o - [Fdef file  LHK_tim_fid.cath
Parameter Constraints
Figure 4 Subsystem Editor
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The LCAT Application

2.3

2.3.0

Parameter Definitions

Parameters are objects that can be used in a packet. Before a packet is created, parameters

need to be defined.

Creating Fields

A field definition specifies a data type, length, and some descriptive text. If a field is being
defined for use in a bitfield, manually set the bit length to the appropriate value.

o = & [ ATV - o X

File Utilities
1h S
Packets Telecotmmands | Telemetry | Utilities Container |
9 command Packet Packets Marme Walue
ﬁTelemetry Packet 2l o B container LHEK cate
Parameter ID | Length | Brief - @ author smaldona
CLUT 4 LaT Unit (®) lcat_ver test
: L Command Field Editor . J O x e UG/
— Properties Bl 05/26/04
E Field ID: IFNUM stem LHE
Diata Type: [ unsigned int | Bit Length: 22 = id_low 384
Brigf: [File Number id_high 633
& code indicating a particular file in the file storage et LAT Instrument H...
Alreclory: scr The LAT instrume...
Description: o
T file LHK_alg.cath
f_file  LHk_cmd_bf.cath
f_file LHE_cmd_fld.cath
Help | aK Cancal | ffile  LHE_cmd_pkicath
| £ file  LHK_cmd_structcath
- [ def file  LHK_dsc.cath
- [} def file  LHK_enm cath
- [Mdef file  LHK_lim.cath
- [f def_file  LHK_mg.cath
Eitfields - [ def file  LHE_tim_bfcath
S D - [ deffle  LHK_fim_fid.cath
Constraints Tl
Parameter Constraints

Figure 5

Field Editor

VO0-1-0
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2.3.1 Creating Bitfields

Bitfields specify a data type and descriptive text. To add new fields, select the type using the pull
down selector in the “Field” column. Enter an instance name in the “Name” column. Specify any

constraints using the appropriate pull down selectors.

Pressing the “Apply” button will calculate and display member positions and alignment padding.

va o=

~Frmgertes
Btk ICx |FI7||'.!F Cirfirens Hes B eld vesd for e igeriicstion Inchsdes fle gevice direciong,
Dipsonplion: | gag nonb
[ees Twps: |'.““]'H| L] "'I Lenpti: |:'2

B [Fils aaress Biak

B I'-“lﬂ" rF'-:l |FH:I |H-|.r|u I“EE ]Emuﬂun |
D unsigaiad Char a

L] Aea commans P
Shist Fiekl Peaparies
M Fiid L
rrvsa Fisdd Domwn
Fawoee ban Fayioad

e | [ ok | cancsi | sapr |
L |
Figure 6 Bitfield Editor

The “Field” and “Name” column values are analogous to C bitfield data type and instance name
declarations.

T[]

12 V0-1-0
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2.3.2 Creating Structs

Structs use fields, bitfields and other structs as member values and also specify some descriptive
text. Add member values and provide instance names in the “Name” column. Specify constraints
on integral types only.

Arrays can be specified here by checking the “Array” box and selecting the array length in the
“Count” column. Note that constraints specified for arrays will be applied to each array index.

Pressing the “Apply” button will calculate and display member positions and alignment padding.

v a = 4
—FProperties
Struct 1D IPYLPWR Containg power specific ADC values for 3 TEMs plus B spare bytes.
StuctLength: [816 Description:
Erief: |TEM power packet payload
—Payload
Pos | Data Type | Len | Pad | Field | MName | Array Count | Limit | Conversion
l 0 unsigned char 45 % TP spares il EL Mone Mone
[ 128 83 TMUXD tomo i =]
5 | 2 128 85 TMUX1 tom1 - B
4 | s 128 88 TMUX0 tim0 i _L,
5 | s 128 88 TMUX1 tim1 i _L,
6 | 70 128 88 TMUx0 tzmo i _L,
W= s e W B e

Add Bitfield

S8 add Struct

[=1=]

Show Item Properties

kove Item Up
< Mave ltem Down 1]

R | Remove from Payload oK e | P |

Figure 7 Struct Editor

i The “Field” and “Name” column values are analogous to C struct data type and instance name
declarations.

VO0-1-0 13
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2.3.3 Creating Packets

2.3.3.0 Telecommand Packets

Create telecommand packets using the pre-assigned APID ranges and must specify an integer
function code. Edit packets in the same manner as structs.

Note the addition of bit padding in the “Pad” column for misaligned payloads. Pressing the
“Apply” button will calculate and display member positions and alignment padding. All packet and
parameter length values are specified in bits.

~ ] LCAT V1-0-0
Eile Utilities
% 4| Command Packet Editor
—Properties
Caommand 1D: ILDCFGFILE Commands the LHK subsystem to load a new configuration file.
APID: 4 06 Function Code: |1
Description:
Packet Length: |64 Header Length: |E4
Brief: |Cnnﬂgurati0n File Load Command
—Command Payload
Pos_| Data Tupe [Len | Pad |Field | ame |aray | Count |Range | Enurm
1 Blunsigned char 8 e4fE cLut unit I MNone

C
T I T

unsigned int m- %

| | 2]
Help | oK cancel | appy |
!
R . [ deffile LHK_tim_fid.cath
‘ Constraints | g e e |
|
Figure 8 Telecommand Packet Editor
i APIDs must be specified as integer values.

14 V0-1-0
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2.3.3.1 Telemetry Packets

2 ] LCAT V1-0-0 = O x
Eilz Utilities

IS E

: l Telemetry Packet Editor J O X

—Propeties

Packet ID: ITEMPWF-:D Payload Length: |B1E Containg power specific A0C values for TEMs 0, 1, and 2.

APID: 384 Header Length: 112 Description:

Erief: |TEN1 power environmental packet 0

—Facket Payload

Fos | Data Type Len | Pad |Field Mame Atral Count | Limit Canyersion

0 I

Help | OK Cancel | apply |

- [ det_file  LHK_tim_fid.cath
T

il |
Constraints | |

L
Figure 9 Telemetry Packet Editor
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I LCAT V1-0-0 |
Eile Utilities
DS
Packets Telecommands | Telemetry | Utilities Container |
Parameters
Parameter Constraints [t r\:Jame Sl =
. EE 2 [ container LHK.catc
el Range Bitfields
- (@) authar smaldana
2= Enumeration PGl
Constraints - (@ loat_ver test
@ Litmit - (@) modified 060404
Constrairt ID Type
Discrete Conhversion Eriiaratiog - (@ created 05/26/04
= [:] subsystem  LHEK
& analog canversion
- apid_low 364
[ Range Editor - R apid_high 633
—Froperties - orief LAT Instrument H...
FatiggAle ILUNlTR'&‘NGE ‘Q descr The LAT instrume...
Low Limit: [0 High Limit: (5 - R et fles
Erief: ILAT unit value range def fle  LHK_ alg.cath B
Describes the valid range of LAT unit values. ™ def file LHK cmd bicath
- [P def file  LHK_cmed_fid cath

DescHblian: 1 def_file  LHK_cmd_pkt.cath
- [ def_file  LHK_cmd_struct.cath
- [ def fle  LHK_dsc.cath
- [ def_file  LHK_enm.cath
Help | oK I Cancel | d def file  LHK_lim.cath
L 4 | deffile  LHK_mg.cath
- [ deffile  LHK_tim_bf.cath
- [ deffle  LHKE_tim_fd.cath
=
- 2
Figure 10 Range Editor
16 V0-1-0
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2.4.1 Creating Enumerations

Create enumerations and add member values.

[ LCAT V1-0-0 J
Eile Utilities
Packets Telecommands | Telemetry | Utilities Container |
C d Packet
| R G Packets Nafie Value BN
@Telemetry Packet Fields 5. B container LHE.cate
Bitfields ;
B o x F¢ 05/26/04
£9  —Praoperties B e
Enurm 1D: |LENMLUNITS v smaldona
Brrief: JLAT Unit Identification Codes e 06i/04/04
The LAT will use the following unit identification codes for stem  LHK
external communications (viathe 1553 bus) and internal id low 364
Description: | communications (via the LATp bus): -
id_high 639
ief LAT Instrument H...
—Members bscr The LaT instrume. .
Yalue
- les | |
EPI  Add Yalue bf file  LHK_alg.cath
EPl Edit value
S0 b fle  LHK_cmo_bfcath
Remove Yalue
ef file  LHK_cmd_fld.cath
Bf_file  LHK_cmd_pktcath
ef file  LHK_cmd_struct.cath
Help | oK Eatieel | bf file  LHK_dsc.cath
| A5 Tl LHK_enm cath
def_file  LHK_lim.cath
def_file  LHK_mg.cath
def fle  LHK_tim_bf cath
Ay def_fle  LHK_tim_fid.cath
Farameter Constraints

Figure 11

Enumeration Editor

VO0-1-0
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Specify fixed values as integers.
I LCAT V1-0-0 |
File Utilities
Packets Telecommands | Telemetry | Utilities Container |
Parameters
Parameter Constraints PéCKEtS r\EJame pals =
E Bl - [ containar LHEK cate
lll Range Bitfiglds
1= : st 4 Enumeration Editor lo x{" smaldona
=== Enumeration | S
- ) ar test
C9  —Properties
=] Limit ’7Enum ID;  |LEMMLUNITS ‘ fed 0604704
E tion Value Edito |
Discrete Conversion l LBl L L L - pd U5/26/04
—Froperties stem LHE
& Analog Conversion Value Name: [EPUZ Fixed Value: [3 .
itl_low 354
Erief: IEPU designated as unit 2 id_high 639
ief LAT Instrument H...
Bscr The LAT instrume...
Description: les
bt file  LHK_alg.cath =
BT flle  LHK_cmd_bf.cath
Ef file LHE_cmd_fld.cath
Help | ok | cancel |
| b7 flle  LHK_cmd_pktoath
L VZ)
| I | Bf file  LHE_cmd_struct.cath
Help | aK I Cancel | Bf file  LHK_dsc.cath
L Akt file  LHK_enm.cath
def file  LHEK_lim.cath
1 def file  LHK_mg.cath
1 def file  LHK_tim_bf cath
det il LHK_tim_fid cath
o X
L 2
Figure 12 Enumeration Value Editor
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2.4.2 Creating Discrete Conversions

Create discrete conversions and add member values.

[

LCAT V1-0-0

Eile Utilities

S E

Packets

£ Command Packet

i Telemetry Packet

Parameters

Farameter Constraints

Telecammands | Telemetry Iutilities |

Container |

Packets Mame Yalue
Fields 5. B container LHE.cate
Bitft -
[l O X kd 05/2 6704
St
cd —Properties er test
"~ | conversion ID: [LADCSTATUSBITS " TElGE
'E Erief: I.ﬂ.DC status hit conversions iad 0EDd/04
Describes the dizscrete conversion of a 4 hit ADC status stem LHE
I i value.
Description: id_low 384
id_high 639
—Members ief LAT Instrument H...
State Text | Loy | High | pscr The LAT instrume...
LADCHODATASTATUS 0 i} e
Li ATUS 1 1
LADCYL add Value > pf_file  LHK_algy.cath
LADCOK  Edit Value & bf file  LHK_cmd_hf.cath
LADCYH Remove YWalue 4 o [T p——
LADCRHIGHSTATOS 55 e IR REEE
Bf_file  LHK_cmd_pktcath
ef file  LHK_cmd_struct.cath
Bf_file  LHK_dsc.cath
Help | oK cancel |
[& @af_ﬂle LHE_enm.cath
LHE_lim.cath
LTKRADCBIASYOLT Limit Set —mes
LTKRCABLETEMP  Limit Set def.fle  LHK_mg.cain
LHE_tlm_hf.cath
LHEK_tirn_fid.cath

Figure 13

Discrete Conversion Editor
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I LCAT V1-0-0 |
File Utilties
FPackets Telecommands | Telemetry I Utilities | Container |
Parameters
Parameter Constraints PéCKEtS r\:Jame Sl e
: Bl - [ containar LHEK cate
H Range Eiitfialc =
- = s | Discrete Conversion Editor ‘.| X smaldona
== Enumeratiah i) .
. ci - Properies ar test
k=] Limit ] lrf“nnupr inn - [ ancaTaTisROS ‘ o HR/D4/04
2 | Discrete Value Editor J| O X
- - r ke 05/26/04
Discrete Conversion f — Properties
By Analog Conversion n State Text  [LADCYLOWSTATUS Sieh: s
Low Value: [ High Value: [z 19 Jov- 304
Brief [#DC yellow low status ieign 63
Status indicating an ADC yellow low limit threshold violation. e LT Iment i,
Bscr The LAT instrume...
les
Description: =
Ef file LHK_alg.cath
bf fle  LHK_cmd_bf.cath
Ef file LHE_cmd_fld.cath
Help | QK I Cancel | Bf_file  LHE_cmd_pktocath
'-—.|| , |@af_ﬂ|e LHK_emd_struct cath
BT file LHK_dsc.cath
Help | ok | cancal |
L-IE‘. éjaf_ﬂle LHE_enm.cath
z M det file  LHK_lim.cath
=33 LTKRADCEIASVOLT Limit Set e il
o M def file  LHK_mg.cath
=% LTKRCABLETEMP  Limit Set BlLte =Mg.Le
def file  LHK_fim_bfcath
det il LHK_tim_fid cath
o X
L 2
Figure 14 Discrete Conversion Value Editor
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2.4.3 Creating Analog Conversions

[ LCAT V1-0-0 |
Eile Utilities
Packets Telecommands | Telemetry Iutilities | Caontainer |
Parameters
Packet -
Paramater Constraints Acres e [vatue -
; A - BB container LHEK.catc
] Range Biffields
= b (m) created 05/26/04
1= " . . 3
== Enumeration Jiakl £ P L Analog Conversion Editor J :
Col ar test
- —1 Properties
E‘ Limit = P r stnaldana
B Conversion |D: ICNTSTODEGR
T : fed  0R/04/04
Iscrele Lonversion Brief: I.ﬂ.DC counts to degrees
_ stam LHK
@D Analog Conversian Describes the conversion polynomial to convert ADC raw }
counts to degrees celcius. id_low 384
e id_high 639
Dascription:
jef LAT Instrument H...
pscr The LAT instrume..,
les
—Coeficients =]
pf_file  LHK_alg.cath
C0: [0.002 c4: o
ef_file LHE_cmd_hf.cath
c1: 15 cs: o
Bf_file  LHE_cmd_fld.cath
cz: o CE: [ 005
ef_file LHK_cmd_pkt.cath
ca: o 7|
e _file LHE_cmd_struct.cath
el | Sl cancel | Ligie LMK dscoath
L 2]
o il LHE, .cath
E23] LTKRADCBIASVOLT Limit Set LH Hete —onm-c4
B - [P def_file  LHK_lim cath
(3] LTKRCABLETEMP  Limit Set FElE =t
- [ detfle  LHK_mg.cath
- [ det file  LHK_tim_bf cath
[ def file  LHK_fim_fid.cath

LR

I )

Figure 15 Analog Conversion Editor
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2.4.4 Creating Limit Sets
[ LCAT V1-0-0 |
Eile Utilities
DS &
Packets Telecommands | Telemetry I Utilities | Caontainer |
7 Command Packst Packets — — =
ﬁTelemetry Packet A o ] container LHEK.catc
Bitf=—+
= [ Limit Editor J o % Jed 05/26/04
co| Properies er test
1 | Limitip:  [LTKRADCBIASCUR : kg
B Brief: |TKF~! hias current ADC limits hed 0B/04/04
Describes the limit set for a TKR bias current ADC value. st LHK
Description: id_low 384
id_high B39
— Y ellow Limits Red Limits ief LAT Instrument H...
Yellow Love ID— Red Low: |D pscr The LAT instrume...
vellow High: [2047 || Red High: [2047 les
L B file  LHK_alg.cath P
Switch Mame: | Ef_file  LHE_cmd_bf.cath
swichLow | switchHigh:[ | PLfle  LHK_cmd fd.cath
it ferolon ef_file LHK_cmd_pkt.cath
[ Invert Limits e _file LHE_cmd_struct.cath
ef_file LHE_dsc.cath
Help | QK Cancel |
Ih @ef_ﬂle LHE_enm.cath
3] LTKRCABLETEMP  Limit Set HECHE  SHiagal
def file  LHK_rng.cath
def_file  LHE_fim_hf.cath
S def file  LHK_tim_fd.cath
Parameter Constraints s LI

] 4
Figure 16 Limit Editor
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2.5 Container Validation

Local validation checks for consistency within a container. Global validation checks locally and
across all containers in the CMX tree.

~ ] LCAT V1-0-0 |
Eile Utilities
Packets Telecommands |Te|emetry Utilities | Caontainer |
Parameters
—Container Froperties -
Parameter Constraints _ o Sl =
. e ILHK.catc = [ container LHK. cate
e Fange Althar. Id :
i |sma e - (@) author smaldona
1= " £
2= Enumeration Created- N5/ i -
A Container Validation J XTI
i M .
22x] Limit
= —validation Repart sty oA
Lg
Discrete Conversion Validating container... ted 05/26/04
Container validation complete ystam LHE
@D Analog Conversion
ppid_low 384
baic_high 539
rief LAT Instrument H...
escr The LAT instrume...
I files
— o)
ef_file  LHK_alg.cath
A
E —Cptions ef_file  LHK_cmd_bfcath
& | Local o | effle  LHK_cmd_fid.cath
’
o ef file  LHK_cmd_pki.cath
-
i Help | ok | cancer | fetfle LMK emd structeatn
L Zhet fle LMK _dsc cath

- [l def file  LHK_enm.cath
- [ def_file  LHK_lim.cath

- [ def file  LHK_mg.cath

- [l def fle  LHK_tim_bfeath

- [ deffile  LHK_tim_fid.cath

LR

Figure 17 Container Validation
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2.6 Adding ITOS Mnemonics

ITOS mnemonics must be specified for commands and telemetry packets.

I LCAT V1-0-0
File Utilities
FPackets Telecommands | Telemetry IUtiIities | Container |
Parameters
Parameter Constraints e | ! r\:Jame Sl =
. | i i LHEk. cate
o Range 5 ITOS Mnemonics Editor
. _ Telemetry Packet: | sifalHona
g: Enumeratian tast
Payload [ wame [imOs hnemonic | IT0S Erier =
232] | imi
B23 Limit BE pyiewn - 06/04/04
Discrete Conversion - [ TsPa spares LSPAREFLD 05/26/04
m o LHK
Ml smio Conversian - [ TsPa spares LTO125PAREST
- [ TsPa spares LTO125PARES2 10w+ 7354
- [ TsPa spares LT0125PARES3 el
. B P8 spares LTO125PARES4 LAT Instrument H...
- [ TsPa spares LT0125PARESS [ Ehe AL
2. B8 TMURD tam0 =
i 11 TKRZSY adch ile LHK_alg.cath
B apcv val  LTOI2TOMDADCOVA IE {Hiicenld htCain
B5] ADCs stat  LTO12TOMOADCOST fle LhilEentEnd.cat
B8 1nos et le LHK_cmd_pkt.cath
BE] sDcv wal  LTO12TOMDADCI VA [le Ehfichitzstickeath
A Il file  LHK_dsc.cath
| | »
ile LHE_enm.cath
oK Cancel Apply | Reset |
;5 LHE_lim.cath
Fields LHE_rng.cath
Biffields LHK_tim_bf.cath
G deffle  LHK_tim_fid.cath
Constraints T b
L 4
Figure 18 ITOS Mnemonic Editor
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2.1 Generating ITOS

ITOS output files are generated in the /cat directory.

I LCAT V1-0-0 J
Eile Utilities
b S
Packets Telecommands | Telemetry | Utilies | Container |
Parameters
— Cantainer Properties -
Farameter Constraints ) : . r\EJame ElE —
) Al |LHK.catc = [ container LHK. cate
[le] Range ; :
: #uthor: Ismaldona L @ author smaldona
1= A
£= Enumeration Created: |psezéind L. @ Isat_ver it
E=] Limit Modified:  [08/04/04 @ modified  0B/04/04
LCAT Yersion: test
Discrete Conversion I ® created U5/2B/04
[™] subsystem Properties... | =] subsystem  LHK
% Analog Conversion
LT apid_low 384
I ITOS Generation Options J
K> apid_high 633
ITOSE Type )
o RO irief LAT Instrument H...
 &stroRT Q descr The LAT instrume...
def files
—Contai ’—I
3 Help | Generate Cancel | 3 def_file LHK_alg.cath
e
5 |1
def file  LHK_cmd_hfcath
St ML 49
£ Validate Container... def e LHK criofid.cath
70
Sy Generate ITOS... - [P et fle  LHK_cmd_pktcath
§5% Generate Source - [ def file  LHK_cmd_stuct cath
- [ def file  LHK_dsc.cath
- [} def file  LHK_enm cath
- [Mdef file  LHK_lim.cath
- [f def_file  LHK_mg.cath
- [l def_fle  LHK_fim_bfcath
- [P deffile LHE tim_fld.cath
i =
L )
Figure 19 Generating ITOS
Source code outputs files are generated in the public header directory for the package, and in the
[src directory.
LCAT provides a command line interface for some application functionality. With an active CMX
environment, the following LCAT commands are accessible:
V0-1-0 25



The LCAT Application LCAT User Manual

2.9.0

29.1

2.9.1.0

29.1.1

29.12

2.9.13

|cat validate

Performs validation on the container and definitions files

| cat validate <container_file> [--local | --global]

<container file> Filenane of container to validate

--gl obal Val i dat e agai nst all gl obal packages
--1 ocal Val i date | ocal container
Icat generate

Generates output from a container and definitions files.

source

Generates source code output.

| cat generate source <container file>
[ --cmd=<cnd_header _fil enanme>]
[--tenpl ate=<cnd_src_tenplate_fil enane>]
[--t]l me<t] m header _fil enanme>]

<container _file> Filenane of container

itos

Generates ITOS files

| cat generate itos <container_file>
[--cmd=<itos_cnd_fil enane>]
[--tInm<itos_tImfilenane>]

<container _file> Filenane of container

dependencies

Prints a dependency list for the container

| cat generate dependenci es <container file>

<container _file> Filenanme of container

xml

Prints an xml dump of the container including all referenced definition files.

| cat generate xml <container file>

<container _file> Filenane of container

26
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3

3.0

3.0.0

3.1

3.1.0

LCAT Products

LCAT generates ITOS database files and C source code from validated container files.

ITOS

To generate an ITOS database, select “Generate ITOS” from the Utilities menu. Select the ITOS
version in the subsequent dialog and press “Generate”. The generated ITOS files will be created
in the cat directory.

ITOS Versions

Two type of ITOS output can be generated.
« Complete
0 Utilizes the “SSI” field to define the subsystem
e Limited (AstroRt)

o No “SSI” records

C Source Code

LCAT generates C structs and function prototypes from a container file. To generate source
code, select “Generate Source” from Utilities menu. The generated source files will be created in
the public header directory and the src directory.

Packet Structs

Based on the container content, LCAT will generate a struct for each packet definition, parameter
definition, and appropriate constraint.

VO0-1-0
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3.1.1 ITC Routing Tables

The inter-task communication package (ITC) handles routing of telecommand packets to the
appropriate FSW task. LCAT will generate the required ITC structs needed to register APIDs,
function codes, and callback functions.

3.1.2 Callback Function Prototypes

A function prototype and callback function stub are generated for each command packet.
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4

4.0

4.0.0

4.0.0.0

4.0.1

Installing LCAT

LCAT was developed using open source and GPL software freely available to the public. It was
developed for the Sun UNIX and Linux platforms and is not compatible on any other operating
system.

Prerequisites

Prerequisite Enumeration

LCAT employs a range of open source software products to handle XML files, graphical windows,
and so on. The list prerequisite software is described below:

Full GUI LCAT

e Python 2.2.2 or later
«  PyXML version 0.8.1 or later
e 4Suite version 1.0a3 or later

¢ Qt/X11 GPL/Non-Commercial version 3.1.1 or later — A platform independent C++
application development framework

* QScintilla version 1.53-x11-gpl or later — A port to Qt of the Scintilla C++ editor class
*  SIP version x11-gpl-3.6 or later -- Python bindings for C++
e PyQt gpl version 3.6 or later — A python interface to Qt libraries

0 The path to the Qt /lib directory must be added to the installer’s
LD_LIBRARY_PATH environment variable before installing this module

Practical Experience With Prerequisites

Installing the LCAT prerequisite components is not without its frustrations. The following was
generated by going through the installation process and noting any variances, special cases and
so on. The installer in the following exercise had root privilege and could install to the canonical
Unix areas. For sites where this is not practical, please omit the “make install” step (or its
equivalent) and do what is acceptable at your site to make these products “visible”:

VO0-1-0
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e Python-2.2.2

Build with default options: “./configure” > “make” - “make install”
e  PyXML-0.8.3

Build with default options: “python setup.py build” = “python setup.py install”
e 4Suite 1.0a3

Build with default options: “python setup.py build” - “python setup.py install”

* Qt-x11-gpl-3.2.2
To support Hippo draw, we need to configure Qt with —thread option: “./configure —
thread”, which will an extra multi-threaded library.

But if we only want to run LCAT we can do without the multi-threaded option.
e QScintilla-1.54-x11-gpl-1.2

Build with default options: follow instructions in README file.
e SIP-x11-gpl-3.8

This package doesn’'t work straight out of the box on Sun. Apply the following patch to
siplib/sipQ.h:

#i ncl ude <Pyt hon. h>
#i ncl ude <qgobj ect. h>
#i ncl ude <sip. h>

Figure 20 Section of code in si pQ . h before patch

#i ncl ude <Pyt hon. h>
#if defined (truncate)
# undef (truncate)
#endi f

#i ncl ude <qgobj ect. h>
#i ncl ude <sip. h>

Figure 21 Section of code in si pQ . h after patch

SIP can now we can build with default options: follow instructions in README file.
*  PyQt-x11-gpl-3.8.1
Build with default options: “build.py” > “make” = “make install”

4.1 Summary

Once all of the required software is installed, the user should have access to the LCAT command
line and the GUI interface.
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