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Workshop ATIFS
INPE - Dezembro 2003 

Configuração da FSoFIST para
validação do Software de Recepção de 

Telemetria do MASCO 

Maria de Fátima Mattiello-Francisco

MASCO Mission

SCIENCE
High-energy
astrophysics
research

MECHANICS:
2 ton, 2mx2mx7m
Stabilized platform
in a high altitude balloon
1.2 million cubic meters

MASCO Telescope

PURPOSE
Image the sky
at X-ray energies
( 30 hours at 42 km altitude)

RF
Telemetry: 1526 Mhz
Telecommand: 1427 Mhz

Science Telemetry data sent to ground: 134 Kbytes each 10 sec

1 frame
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MASCO - GROUND STATION Conception

Scientific Data 
Acquisition

TC 3

TC 50Kbits/s

TM 2Mbits/s

demux
LNA and 

Down converter
Rx 
QPSK

Bit 
Synchronizer

Viterbi
Decoder

RS 232

115,2 kbits/s

Housekeeping TM

CCD Computer

9600 bauds

9600 bauds

Housekeeping MASCO

9600 bauds

SARA Computer

Up to 9600 bauds

TC 2

Config.

TC 1
Mux/ 
Enc

Transmitter 
QPKS 

Data + Clock 
16kb/s

Telecommand
Computer

RS 232

TM frames

Protocolo para recepcão/ armazenamento da Telemetria do
MASCO em Solo durante o vôo.

COLETA
PADRÃO

AGUARDA
PADRÃO (AA55 ou 55AA)  e

FimFrame <= 10
/ FimFrame + 1

BUSCA FINAL
ARQUIVO

Ñ AA55 e Ñ 55AA
/ FimFrame = 0

(Ñ AA55 e Ñ 55AA)
/ fecha arquivo, abre novo

(*) 

AA55 ou  55AA
/ FimFrame + 1

(Ñ AA55 e Ñ 55AA) e  FimFrame >= 10 
/ FimFrame = 0

/ fecha arquivo, abre novo  (*)

(Ñ AA55 e Ñ 55AA) e  FimFrame < 10 
/ FimFrame = 0

AA55 ou  55AA
/ FimFrame + 1

(AA55 ou  55AA) e 
FimFrame > 10
/ Padrão = 1

(*) grava os ultimos 2 bytes lidos no arquivo novo 
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FSoFIST
Ferry architecture with Software Fault Injection

Test
Manager

(TM)

Test
Sequence
Controller

(TSC)

Test System

AF

ferry transfer medium

IUT

System under Test (SUT)

(N)-SAP

(N-1)-SAP

PF

test
script

test
trace

Test context

injector    +

U
S
I
A

Fault
Injector

Controller
(FIC)

                                           

L
S
I
AFIM

                       

     

Unidade sob  Teste
TM S TATIO N

Gera
S C RIP T

           PC1

T ELEM ET RIA

D DM M A A HH M M SS.d at

FRA M ES  A rma zen ad o s

A TIFS

In je to r
d e
Fa lh as

T CP/IP

PC2

Gera 
SCRIPT

PC1

RS - 422

FSoFIST - Ferry-Clip with Software Fault Injection Support Tool

MASCO TM Reception Software Validation

TMSTATION
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Local Area Network

IUT

System Under Test (SUT) –
Windows Environment

PF

Serial channel

(N-1)-SAP

Test
context

Test System –
LINUX Environment

AF

TMSTATION 
Test Script

Socket Socket

                                           

FIM
Lab-CVI 
socket

FSoFIST configured for MASCO testing

MASCO Telemetry Reception Software – view for testing

P4

INIC 

End of Frame

Naa55
/ close file, open new

record data 

Naa55
/ record data

aa55
/ record data

RAW 
DATA

Naa55 (x 40)
/ record data

P1

P3

P2

aa55
/ record data

aa55
/ record data

aa55
/ record data

aa55
/ record data

aa55
/ reject
data

aa55
/ record data
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In case of communication failure to ground, part of the 
frame might be missed resulting:

Truncated frame: a frame with reduced length is 
generated whenever part of the frame data field is 
lost, without affecting the “end of file” pattern 

Extended frame: a frame with bigger length might 
occur if part of the “end of file” pattern is lost. In 
this case, the TMSTATION adds the next frame to 
the current frame data field.

Mimicking failures on RF downlink

• FSoFIST test execution supported conformance 
and fault injection tests.

• Both tests were based on a TELEMETRY.dat file 
containing a sequence of valid frames and were 
conducted by a test script.  

• In case of fault injection tests, corruptions on the 
data file followed the script instructions to mimic 
communication faults. Two kinds of corruption 
were carried on:
- words omission in the data field – truncated 

frames.
- “end of file” pattern change - extended frames. 
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1  Valid 
2/3/4/5extended

Omission of 
“end of 
file”patter

Intermittent at 
2nd, 3rd, 4th

frames

5

1 truncated          
2 truncated         
3 truncated

Byte omission 
on data field

Permanent3

1valid 2 truncated  
3valid 4 truncated  
5 truncated

Byte omission 
on data field

Intermittent at 
2nd, 4th, 5th

frames

5

1valid 2valid   
3/4extended    
5valid   6 valid

corruption at “end 
of file” pattern

Transient in  3rd

frame
6

1 valid 2/3extended 
4/5extended 
6/7extended

Corruption at 
“end of file” 
pattern

Intermittent at 
2nd, 4th, 6th frame

7

1valid 2 truncated  
3 truncated 4valid

Byte omission 
on data field

Transient at 
2nd, 3rd frames

4

Test Results: Status of 
the data files (frames) 

FSoFIST
technique

Fault case Number of 
frames in 
TELEMETRY.dat

Campanha de Lançamento em Nova Nonte MG
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