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GUVI Engineering POC

Purpose
- Fully tests and verifies every aspect of the
GUVIECU

- Monitors and archives data during system level
calibration
- Ability to repeat the same functional test after

each environmental test to determine liveness

- Capable of momitoring instrument life
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Software Requirements

Receive and process telemetry
Real time display capability
Generate and transmit commands
Script execution

Log capability

Alarm generation



Software Architecture
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Packet Identifier

1
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Talematr; Pochat Frams, 10 Lengh Data
Identifier B ractor

Retrieve packet from memory buffer

Validate packet given Packet Defimtion File
specifications

Pass valid packets to Data Extractor

If SourceSeqCount not sequential, indicate
sync loss in Status Window




Packet Definition File

« Tab delimited text file (1.e. spreadsheet)

« Each row defines an AplD to process

» Column Headers
- Frame Name
- Sub-Frame Size
- Number of Sub-Frames
- ID Sub-Frame
- 1D Start Byte
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* Accept validated packets from Packet Identifier
* Store frame to disk
» Extract raw varnables given Telemetry
Specification File
— Subcommed data allowed

— Send “GUVI verified command™ and
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. Telametna Spaaefication File

e Eachrow defines a new raw vanable

o Column Headers
- Raw Variable Name
- Description
- Frame Name
- Sub-Frame Number
- Start Byte, Start Bit, Number of Bits
- Time Offset (from start of frame)

- Subcom 1 Name, Subcom 1 Low, Subcom



Image Specification File

Tab delimited text file

(Given vanables defined in Telemetry
Specification File build an image vanable

Row 1: Image variable name
Row 2: Image width and height

Each remaming row defines an image pixel

— Column headers

» Horizontal Pixel
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* Convert variables to engineering units given
Conversion Defimtion File
— RPN formulas with [+, -, #, /, LOG, LN, ", &, []
— Piece-wise functions
— Lookup tables

* Store computed variables mnto flat file database
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Conversion Detinition File

¢ Tab delimited text tile

« Each row defines a new computed variable

» Column Headers
— Computed Variable Name
— Description
— Formula
— DependOn (when to recompute)

— Subcom Name, Subcom Low, Subcom High
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* Check computed variable against red/vellow
limits defined in Alarm Defimtion file

— Limits may depend on another variable {e.g. separate
on/off limits)

— Check performed when variable is computed

* Alarm Generation defined in respective file

— Generate lim1t violation message to Log Handler
Module



. Tab LAY g Hpition File

* Each row defines a new set of imits

+ Column headers

- Computed Variable Name
+ Description
- Red Low, Yellow Low, Yellow High, Red
High
+ Subcom Name, Subcom Low, Subcom High
- Alarm Type
« L (Log limit violation)



Alarm Generation File

¢ Tab delimited text tile

« Each row defines a new PageCode (from
Alarm Defimtion File)

 Column Headers

— PageCode
— Phone Number
— Error Code

— Repeat (in minutes)



1 Alarm Generation
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*» Window Specification File defines how to draw a
user window

» Window Types
— Lists: 1D and 2D

— Histograms: 1D (Y value ndicates count) and 2D
(intensity indicates count)

— Comnbplex:



Sample Complex Window
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Window Detinition Files

e 1 Dimensional List

— Window Name, Window Type (1dList), Update
Rate, Sort

— Variable Name, Format (C format string)

e 2 Dimensional List

— Window Name, Window Type (2dList), Update
Rate

— Variable Name, Format, Cell.h, Cell.v

« 1 Dimensional Histogram
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Window Definition Files coimes

« Complex Window

— Window Name, Window Type (Complex),
Update Rate, Width, Height

— Rect, left, top, width, height, color
— Text, left, bottom, string, font, size, bold, color

— Frame, lefi, top, width, height, title, font, size,
bold, color

— Var, left, bottom, width, varnable name, format
string, font, size, bold, color, justify, box,
instant update
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* Implement subset of GODDARD TPOCC
STOL directives

* Execution imtiated by selecting Run STOL
from the Control menu
— Read ASCII STOL file

— Perform Syntax check of directives

— Perform Lexical/Semantic analysis of directives



o Identifi®s[ O, Directives
— Raw/Engineering variable
— Statement Labels (e.g. STEP1:)
— Integers (e.g. Lvvv, X:vvv)
— Floating point numbers
— Strings (e.g. “...”)
+ Local vanables and simple math
— LOCAL count
— LET count=0

— count = count + 0.5

« Operators (EQ, NE, LE, LT, GE, GT,



S TOL Dl feCtl VS (continued)

Looping
— GOTO Statementl.abel

Commanding (/CMD and /SE

— Commands to GUVT instrument

D)

— /CMDs are buffered until a /SEND
WAIT [X] (X 1s in seconds, optional)
START X (X 1s another STOL

procedure name)
ASK “prompt” local Variable



o Data Acquéitlonrectives
— .zDataA cqusition ON|OFF
— .zSaveData ON|OFF

— .ZMDC Playback|RealTime
vyyvdoyhhmmss

— .ZIncrement Data File

+ Commanding

— Supplemental header info
« zCmdDeltaTimeOut xSeconds
« zCmdAbsTimeOut yyyydoyhhmm ss

— H/W GSE commands TBD (.zGUVT ...
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Q Command DFinition File _j

* Receive command string from STOL
interpreter and translate to binary

— Discrete command

* Generate bmnary bytes given Command Definttion file
» Variable data field allowed (ST OL generated)

— Upload command - segment binary file {max 4K)
into 256 byte blocks

* Add CCSDS header, supplementary

1mtormation fanthentication time ot corm it atnod



Command Detinition File

¢ Tab delimited text tile

e Fach row defines a command or a command

field

e Column headers

— Command Name

— Description (C format string for command
description block)

— Hazardous (Y/N)



LOCAL nImage, n
ASK "Humber of image=s to col lect”
nlmage

.sMDC realt ime

-slatadcquistion on

WAIT UHTIL [ =ubpachkst _EQ. 571

.sClearWariable image Suam

LET n = 0
LoopImage:
IV [n .#E. nlmags] THEHN
FOTO Done
EWDIF

TAIT UHTIL (subpacket _EQ. 57]
n=n+1
FOTO Loop Image

Done:

.zlatadcquisition off

L2 oara Troowal dr orye Mool 1 Aqe® Sreoose Same

A3E "Input =can mirrer positien”™ =Fos

.sCmdDeltaT ime O 20
JCMD SCAN MOTOR _POZITION I:=Fos
/ SEND




Limit Cliecher Mo 1aage

ARRICRR from MOC

* Receive and log the following:

— GUVI veritied command message from Data Extractor

— GUVI/Spacecraft ECU error messages from Data
Extractor

— Misc. mesgages from Data Extractor

— Command sent message from Command Generator



Lc:)ad data %,gat}tlop mh&g}l%nce

Sync to UT

Imtialize TCP/IP interrupt routine
Establish MDC connection
Establish H/'W GSE connection
Execute startup STOL procedure
(optional)

Initialize to previous settings (window
locations, data acquisition parameters,
etc.)



o PrédesPelBhi sterrupt Routine

— Remote port closing, remote time-out, no
connection, process error

— Internet control message arrived, process
error

— Urgent data outstanding, process error
— Data arrival

* Data arrival

— Check semaphores, if locked return

— If circular buffer full, sender will have to
walt. retum



+ Read pM@{i Hoﬁl\mb Br

(enforce semaphores )
« Validate packet
« Process packet

— Extract raw variables (log various
telemetry items)

— Save packet to disk
— Calculate engineering variables

— Check limits, set color (red, vellow, green),
generate page

— Update windows



File I
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Export Window
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Playback Control Window
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 Heritage §f%£%13% %G eeuse

—Flight: CPT, DSU, LENA, ICO

—Ground based: Aurora

» Modules Reused
—Packet Identifier 509
—Data Extractor 100%0
—Data Converter  100%
—Limit Checker 100%
—Log Handler 100%
—Digplay Handler 100%



Software Plattorm

« Language - C, in-line assembly
« Compiler - Code Warrior 11
* Operating System - Mac OS 7.6 or greater

» Documentation
— Software Requirements Specification srL
— Sofiware Development Plan AERD

— Software Test Plan LEROD
* Requires TIMED spacecraft emulator



Hardware Plattorm

+ Platform (development and testing/target)
— PowerMac 6500 (300 MHz)
— 128 Mbytes RAM
— 4 GByvtes local hard disk

¢ Additional hardware

— 28.8 kbps modem
— 100 Mbit FAST ethernet
— Power Key Pro (external WatchD og timer)



Target Computer Loading

* Storage Requirements (24 hour)

Pre-Deliverv  Post-Deliverv

— Data file 87.6 MBytes 0.00 MBytes

— Log file {5 mm. interval) 0.04 MBytes
0.04 MByvtes

— Housekeeping file  0.43 MBytes 0.05 MBytes

— Trend file 0.43 MBytes 0.05 MBytes

Total 88.5 MBytes 0.14 MBytes



Basic Operating Assumptions

Power

Active Telephone Line
Active Ethernet Connection
MOC and MDC functioning

Data Processing POC functioning



Design Issues

« FTP commands to MOC

— FETCH (external application) to do FTP,
AppleEvents to handshake between
Engineening POC software and FETCH

— Embed FTP within Engineering POC software
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