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From: MPEPL: : OHB 23-JUN-1998 17:34:40.62
To: OHB ! SENT TO IN%"svolonte@hg.esa.fr"

CC: L

Subj: - For -info: FIRST/Planck commonality meeting #2.

. -Date

Place

Participants:

Otto H. Bauer
Erich Wiezorrek

FIRST-HIFI

Henry Aarts

Douwe Beintema .
Peter R. Roelfsema
Alain Cros

- Emmanuel Caux

FIRST-SPIRE
Ken J. King
Jean-Louis Augueres

’Planck—HFI
‘Richard Gispert
Jean-Luc Beney
- Jaques Charra

Planck-LFI

Jose M. Herreros.

“Renato Orfei
Riccardo Cerulli

FIRST/Planck Project
G'oran Pilbratt
Peter Claes

Pierre Estaria
Manfred von Hoegen
Ralf de Marino

‘Draft Agenda

L : -July 8,
‘. Time = : 09:00 - 17:00 LT
ESTEC, Room Ca 327

1998

MPE Garching
MPE Garching

\

SRON Gronlngen
SRON Groningen -
SRON. Gronlngen
CESR ‘Toulouse
CESR “Toulouse.

CEA Saclay; -

_IAS Orsay

LAL Orsay
IAS Orsay

‘IAC Tenerife

IFSI'Rome
IFSI Rome

ESTEC/AD
ESTEC/AD
ESTEC
ESTEC-
ESTEC

FesT |esa]m \GOW\A«\ ©

Best regards, O.H. Bauer




Francis Vandenbussche ESTEC

Proposed Agenda

(1) Adoption of the agenda
(2) Minutes of last meeting
(3) Commonality : How far can/should we push it?

(4) Digital electronics and on-board microprocessor(s)
- Status report all teams
- Input from Project M. von Hoegen/
R. de Marino
(5) Signal processing units
(On-board data reduction and compression)
- Status report all teams

(6) Spacecraft interface simulator
- IFSI status report R. Orfei
- Input from Project F. Vandenbussche

(7) Instr. EGSE: RTA/QLA

- PACS concept E. Wiezorrek/
O.H. Bauer
~- Possible common development all teams
(8) FINDAS
- FINDAS prototype status (VEGA) P. Estaria
- Common ICC/DPC FINDAS interfaces 0.H. Bauer

(9} Other commonality aspects
- Project management (MS Project 98 ?)
incl. Work Breakdown Structure
- Documents (MS Word, WordPerfect, Tex ?)
- Document management, incl. numbering system

(10) Schedules and Tiger Teams for different topics
(11) AOB
Comments are welcome!

Best regards and see you soon, Otto
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DATA COMPRESSOR UNIT

The Data Compressor Unit (DCU) provides the hardware and software drivers
needed to implement data compression algorithms in order to reduce the data rate of
scientific data for the instruments of the FIRST/Planck satellite.

The core of the Data Compressor Unit is the Digital Signal Processor TSC21020E
manufactured by MHS. This is a radiation tolerant version of the single-chip 32 bit
floating point digital processor ADSP 21020 from Analog Devices.

~ This core provides, as basic functions, processing capability and serial interfaces
{input and output). Optionally, the DCU, can provide RAM Extension modules (upto 2
MDWord 32 bits TBC), and a DC/DC converter. The DCU could include also, if
needed, an additional DSP module working in paraliel and communicated with the
other via a dual port RAM,

The ADSP21020 is based on a external Harvard architecture. This means that
provides two complete bus systems, one dedicated to program (instructions) and
other dedicated to data. Concurrent access through both buses is possible, allowing
simultaneous fetching and data, multiple data accessing, and parallel execution of
arithmetic instructions.

These bus systems perform software programmable memory decoding, allowing to
assign an individual memory range and memory cycle duration to each. The Program
System Bus provides resources for two banks and the Data System Bus provides
resources for four banks.

The Program System Bus is 48 bits wide and includes the PROM (32 KW TBC)
memory bank and the program RAM bank (128 KW). The Data System Bus is 32 bits
wide and includes the RAM bank for data (128 KW) and the memory locations used
for internal and external DCU interfaces. One of these memory bank is reserved for
the DCU internal bus.

The data processing throughput of this machine, running at 20 MHz (design baseline),
is 75 MFLOPS peak and 50 MFLOPS as sustained performance. The instruction rate
is 25 MIPS. Although this machine can carry out any type of control function (is in fact
a general propose processor) it can execute the typical operations used in digital
signal processor with a very high efficiency. The it can compute an 1024 points
complex FFT in 780 us, a division in 240 ns, and an inverse of square root in 360 ns.

The DSP Module is controlled through a command/response (CRM [/F) asynchronous
serial link (UART) from the DPU. This serial fink is used to receive from the DPU
commands, the own user software, implementing the compression algorithms, and
patching of the DCU memory. The DCU transmit responses, containing status
information, memory dumping etc. The protocol is based on a master/slave scheme,
where the DPU is the master and the DCU the slave.

The DSP Module provides two simple unidirectional synchronous serial interfaces
intended for receive scientific raw data and transmit compressed data. The DSP can
access to these interfaces by means of FIFQ buffers, that allow to decouple the
execution of the software to the hard synchronism of the related serial lines.
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External Electrical interfaces both serial links (raw data input and compressed data
output ) and the CRM I/F are based on the standard RS422,

Since the compression algorithm is not known, the baseline it to provide initially the

“processing throughput of the TSC21020E running at 20 MHz in"order two allow the

estimation of the margin when the processing load will be known. The same apply for
the RAM and PROM sizes. -

In the case that the processing throughput of the DSP is not enough to execute the
foreseen compressing algorithm, it is p'ossible‘ to add an identical DSP  Module
working in parallel. The communication between proc¢essors is based on the use of a
dual port RAM. This allows to implement cascaded sub-algorithms or parallelized
algorithms. One of the DSP processors should act as data formatter and transmit the
compressed data through its serial output.

Bootstrap code and software drivers to access to IO devices are included in the
provided PROM bank.

The bootstrap program will execute an initial self-test and then the user program will
be charged from the DPU to RAM by means of the asynchronous serial line. After
commanding from the DPU, the control will be left to the user program. It is also
possible to provide basic on-flight support functions running in PROM, like specific
self-tests programs or patch and dump of the user program in RAM from the
asynchronous serial line, before execute it. ' i

The development of the software drivers to access t¢ the different devices of the DGU
(input and output seriai lines, interrupt service routines, asynchronous serial line...), by
the responsible of the hardware developfhent has the advantage of get a more
efficient and simpler implementation, due to the better knowledge of the
Hardware/Software interface. :

The “TSC21020E 'is supported with a complete set of software arid hardware
development tools from Analog Devices. It includes an in-circuit emulator supported
through the JTAG port. This allow full-speed and non-intrusive access to the internal
registers from a PC based development environment.

The available development tools are:

Assembler

Linker / Librarian

Instruction level Simulator

PROM Splitter

C Compiler and Run Time Library

C Source level Debugger, through the emutator
» Numerical C Compiler

Detailed description of the DSP module

The processor block is based on the TSC21020E |EEE floating-point Digital Signal
Processor, that has separated program memory and data memory areas, accessed by
independent address, data and control buses, following a Harvard architecture. The
on-chip memory management along with the organisation of bus controf signals allows

2



the definition of up to two program memory and up to four memory banks with
programmable wait states and independent bank selects signals. Accesses can be
programmed to be of up to seven wait states, with acknowledge, both or neither. Two
independent data address generators provides full parallel access to data and
instruction on single instruction.

Instructions forms a 48 bit orthogonal set supporting fully parallel data transfer and
arithmetic operations in the same instruction.

Aside integer formats, it handles also 32 bit and 40 bit IEEE floating point formats. 32
bit precision is extended to 40 inside chip, limiting intermediate operation errors. This
extended precision can be extended off-chip

Key features are:

* Architectural features directly support high-level programming language
compilers

* Access to serial scan path (IEEE 1149.1 compatible) and on-chip emulation
features.

» |EEE floating point formats

* Open memory system. Excepting a high-performance cache to avoid
instruction fetching pipeline conflicts, no memory is located on-chip.

» On-chip memory management
The on-chip memory management allows the definitions of six independent memory
areas. Each memory area can be programmed with different wait-state methods and
numbers. Wait-states can be internally generated, externally with acknowledge, both
or either, and the number of wait states can be extended from 0 to 7. This features
are used in DSP MODULE reducing discrete logic and to define memory areas in
which the different devices of the DCU are mapped.

Program memory bus consist of 24 bits address bus, 48 bits data bus and contr:ol
signals /PMRD, /PMWR, /PMS0 and /PMS1.

Data memory bus cdnsist of 32 bits address bus, 40 bits (32 as option) data bus and
“control signals /DMRD, /DMWR; /DMSO0, /DMS1, /DMS2 and /DMS3.

The following banks or memory areas have been preliminary defined:
Accessed via program memory bus

Program memory ROM bank: from 00:0000 to 00:7FFF h {TBC)
Program memory RAM bank: from 80:0000 to 81:FFFF h (TBC)

and accessed via data memory bus:
Data Local RAM bank: from 0000:0000 to 0001:FFFF h (TBC)

FIFO and Local Dual Port RAM area;: from 0002:0000 to 0002:FFFF h (TBC)
DSP MODULE I/O Port area: from 0003:0000 to 0003:000F h (TBC)

3



(’G,yvrouping serial interfaces and other registers located in the DSP MODULE) .
: ‘Data Extension RAM bank: from 0004:0000 to FEFF:FFEF h (TBC), including
Remote Dual port RAM o : S

et

SP.MODULE I/O Pot area tses the' . bits (TBC) of Data Memory Address bus
~and control signals /DMDS3, /DMRD and /DMWR. The bank groups all registers and
- /O Ports_located in DSP MODULE, sych control and data 1/0 Ports of CRM I/F,
| SERIAL, OUTPUT I/F; Input FIFO and Quiput FIFO coritrol registers and Watch-dog

bit

TSC2Y102':OE has four :éxtérn:al interfuptyl,i!ne@ allvbfbtyhen“r‘;naske‘abfé. Thé_assignation is
* TBD but it includes the synchronous serial lines, the dual port RAM and the UART.

Program memory ROM bank is organised in blocks of 6x32Kx8 (TBC) bits each,
accessed as words of 48 bits or Triple' Word (Twords). Initial Base line is total read-
only memory space of 32KTword. Memory used is UT28F256 PROM. The use of bus
control signals /PMS0 and /PMRD reduce the use of control logic to a minimum.
PROM devices used have a 50 ns access time that will need of at least 1 wait state
(with processor running at 20 MHz). PR . i :

The final size of ROM bank is TBD dependihg df the user softwaret

Program memory RAM bank is organised in 1 block of 6x128Kx8_bits; accessed as
words .of 48 bits, or Tword, given a total program memory space of 128 KTword. -
Memory used is HX6228 RAM-SOI from Honeywell, :The use of bus contrd! signals
/PMS1, /PMRD and /PMWR allows the use of no control logic to address this memory
~bank. The 25 ns access time allows operation with no wait states. (with processor
running at 20 MHz). . , ‘ ' e

- Data memory RAM bank is organised in 1 block of 4x128Kx8 bits, accessed as words
of 32 bits, or Double Words (Dword), given a total data memory space of 128
KDwords. Memory used is the same as in prograrn memory RAM bank. As in this
case, the use of data bus control signals /DMS0, /DMRD and /DMWR allows the use

of no control logic to access this memory bank.

The watch-dog performs the user program. sequence monitoring. The SW must
access to watch-dog 8 bit register periodically to write the time-out value, a number
between 0 and 255 to refresh it. When the counter reaches FFh a reset is raised to
the processor. Since this counter is clocked by the processor clock divided by 8192,
the timer has a programmable time-dut of abolit 0,41 ms'to 104.8 ms (TBC). If the
user software lose the control, thé watchdog output ‘will trigger, and yield the
processor to a known state. - . : :

Both synchronous serial links share the same communication scheme, one as
transmitter and the other as receiver. Electrical levels are RS422, and the signals are
coded as NRZ-L. S ' ‘

Serial Clock frequency is based on a a‘upplicati‘pn depehdént clock generator (TBD). Bit
rates up to 5 MHz are possible (TBC). :

The transmitter take data from the FIFOQ buffer, converts it to serial_and put it on the
line in synchronism with the rising edge of the clock, With the first bit (MSB), also with
the rising edge, the Packet_sync signal goes_high and remains in this state until the
last bit has been transmitted, going to low with the rising edge after that. ‘All three

us



signals are driven by the sender. The serial information transmitted are always an
entire number of TBD bit words (may be 12 or 16).

The receiver samples the data line with the falling edge of the received clock from the
instant in which the signa! Packet_sync is sampled high until it goes low. It will feed a
shift register with the serial data, count the pre-established number of bits, and store
the parallel words in the input FIFO.

r‘. I t | I rm‘l | 1 t |m I I | | im' t 4 | ! ]‘ml

I AVAVAWAWAWAWAW AW AW AW AW AWAWAW AW AW AW AW Al al
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g ———\ e - - . —

The messages should have a pre-established length (number of words) or a higher
layer of the communication protocol (carried out by the software drivers TBC) should
determine it from the content of the header of the message.

Serial Output I/F block is in charge of transmit scientific compressed data, and
therefor it operates at low bit rates.

The FIFO buffer keep the DSP MODULE SW free of the synchronisation task when
sending source data packets containing compressed scientific data. It is organised as
an only write FIFO of 16Kx16 bits (TBC). The Output FIFO is read-out by Serial
Output I/F control logic. Foreseen devices are 16Kx9 parallel FIFO: M 672061 from
MHS (smaller depths available).

After Serial Output I/F is enabled, the togic in this block will automatically start sending
source packets whenever Qutput FIFO is not empty, reading data from it and sending
through the synchronous Serial Output I/F. Logic distinguishes end of source packets
when output FIFO is empty (TBC). Software driver must ensure that during a packet
transmission output FIFO will not reach Empty condition until the transmission of the
packet been sent finish.

Serial Input I/F is in charge of reception of measurement data samples, and therefor,
it operates at high bit rates.

Input data are converted from serial to 16 bit parallel data and are filled in the input
FIFO buffer. The DSP MODULE has only read access to this FIFO of 16Kx16 bits
(TBC). The implementation Is identical to the output FIFO. The flags of the FIFO
(Empty, Half y Full) and the signal Packet_sync allow to implement the convenient
access scheme to the FIFO by the software driver.

Access to FIFO area is made using the lower 16 bits of Data Memory Data bus, 1
addréss line of Data Memory Address bus, and Data Memory Control signals /DMSH1,
/DMRD and /DMWR. On-chip memory management features of processor allows an
easy access control logic implementation. Due to access time use of 1 wait state is
foreseen in this memory area.

The CRM I/F is based on 82C52 UART from HARRIS, implementing RS232 protocol
with RS422 electrical levels. Baud rate is TBD.



All registers used to control-and monitoring CRM I/F, as well as control and data 1/0
Ports of 82C52 are mapped and accessed via the DSP MODULE Port area memory
bank. Registers addresses are TBD.

DSP MODULE can only access to its own RAM expansion bank. If two DSP Boards
are present, each will have its independent expansion RAM bank. Communication
between both processors takes place through Dual Port RAM based buffers, located
in the expansion RAM bank address space.

Dual port RAM devices provide several synchronisation schemes (semaphores, flag
registers with interrupt generation..) to allow consistent concurrent accesses.

The expansion memory bank uses 32 bit of Data Memory Data bus and Data Memory
Control signals /DMS2, /DMRD and /DMWR. Use of /DMACK line is used to delay the
memory cycle in case of conflict accessing to the dual port RAM

_Preliminary DCU Budaets

This budgets are given with the hypothesis of one DSP module and one 2 MDWord
RAM extension board in the DCU, implemented each in one Double Extended
Eurocard board. Box dimensions and mass include all mechanical elements for the
box. Power exclude the optional DG/DC converter or any power dissipated in power
conditioning (regulation, protection, if needed) * -

Given numbers must be understood as a preliminar{/ rough estimation.

Power Supply: *5 v DC
Power budget: DSP Module: W
Expgnsion Memory Board: 1W
Box Dimenéions: 270 x 250 x 76
Mass: 3 Kg &
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Divisione Spazio

“~NAlenia

AEROSPAZIO

DOC : INT-LI-A1-0003
INTEGRAL ISSUE: 04

DATE 25/JULY/97

PAGE : 340f 39

Company

Location

Postal Address

Telephone no.

INTEGRAL Project Directory

_ SATELLITE SERVICES BV

Scheepmakerstraat 40
NL-2222 AC KATWIJK AAN ZEE
THE NETHERLANDS

same as above

+31-71-402 8120

EXT. E-MAIL/R

Telefax no. +31-71-4027934

J FUNCTION NAME
PA Manager ~ 4 B.D. Johnman B ]
Contracts Manager 1 G.S. Sims )

SIS Project Manager
| Project Manager

J.van Cappellen
P.van Duijn

L

| gsims@satserv.n

A. van Leyden, Mrs |

Project Secretariat
= D5

avi@satserv.nl

Lj ve@satserv.n! .

pvd@satsem‘nl

djo@satserv.nl

EMARKS

R B H
#
|
T I s e -
T T T ——————— SRR




INT-L1-A1-0003

“i25/JULvre7
: 240f 39 )

INTEGRAL Project Directory =

Company - LABEN S.p.A.
Location S.5. Padana Superiore, 290
20090 VIMODRONE (MILANOQ)
ITALY
Postal Address same as above
Telephone no, +39-2- 25075 1 SRS
Telefax no. ‘ "+ 39-2-2505515 '
. FUNCTION NAME EXT, v E-MAIL/REMARKS
SR I S ki TR /R
System Department G. Aranci 245 ’ aranci.g@laben.it
| Project Secretariat ___t D. Fantini, Mrs 214

Marketing ) B. Garavelli garavelli.b@laben.it

—— )

Project Manager , D. Masarg " Masaro.d@laben,it
System Department | F Ticozai ticozzi f@laben.it

Marketing




B l - poc : INT-Li-A1-0003
N Alenia INTEGRAL  issue: 04
AEROSP AZIO DATE 25/JULY/97
Divisione Spazio ) PAGE : 190f 39
INTEGRAL Project Directory
Company CRISA
Location PT.M.
Torres Quevedo, 0. 9
TRES CANTOS
£-28760 MADRI D
SPALN
postal Address same as above
Switchboard + 34 -1-806 8600 .
Telephone no. .34 - 1-806 XXXX !
Telefax no. + 34 -1-806 0235

NAVE

Tests Manager G. Caballero, Mrs

Contracts Officer A. Cendrerc, Mrs
Tecn'\cal Manager J F. Moreno
Project Manager G. Munoz

product Assurance AM?2 Perez, Mrs
uct ASSET e m MR

e




poc : {NT-L1-A1-0003

g Alenia INTEGRAL ISSUE: 04

AEROSPAZIO DATE : 25/JULY/97
PAGE : 17 of 39
\GE_: 1707

e

Divisione Spazio

INTEGRAL Project Directory
Company . CLEMESSY AG SCHWEIZ

Location Ritiweg 1
CH-4133 PRATTELN

SWITZERLAND

postal Address same as above
Telephone no. + 471 - 61- 8212929
Telefax no. .+ 41-61-821 5521 ,

Telephone no. {France] +33 - 389323031 Mr Brand
Telefax no. [France} .33 - 38932 3645 Mr Brand

i




ﬂ Ton van Overbeek - 15.06.98 11:53
- - .

To: _Harm Schaap/estec/ESA@ESA

cc:
Subject: ADELSY
Harm,

Here the detais:

ADELSY

Via Cantonale

CH-6595 Riazzino
Switzerland

Tel. +41-91-8592851

Fax +41-91-8592852
Contact Person: Bruno Storni

Ton
P.S. ADELSY is in the ESTEC short-dial phone list
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(2) Instrument Level

On Instrument Level the PDP 11/23(73) will be used
intelligent interface for e MieroVAX or s VAXsi
The interface betvien the PDP ind the VAX ¢
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16 bit parallel
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(3) Ssten mgl Tests and Ground Segment

Bthornet
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Major blocks in the online RTA diagram

TM_RCV

TM_REC buffers
ARCHIVE
DEBLOCKER

PACKET buffer
MEM_DMP

SORTER
SORTER files

CMD_ANA

+ DE_PROC

DISPLAY

IDB

ICC

IDC

DDB

receives TM records over the network and stores them
in the TM_REC buffers

circular array of buffers to store TM records

copies the TM records to the archive file

forms TM data packets by either breaking TM records
into packets or assembling TM records into packets
buffer to store TM data packets

extracts memory dump information from TM data
packets and write them to files or a remote server
copies TM data packet to the SORTER files

the SORTER files are used together with the PICK
library as QLA interface

extracts information about uplinked commands from
the TM data packets, updates the DDB to reflect the
new to be expected values for data entities (TM chan-
nels)

extracts data entities (TM channels) from the TM data
packets, converts them either to character strings
(status parameters) or floating point values (analogue
parameters), checks them against their limits and
checks them against their commanded values

displays the data entities using special screen layouts
on a terminal device

-Instrument DataBase: stores fixed information about

data entities like how to extract and convert them, how
to determine their limits ...

Instrument Command Characteristics base: stores
fixed information about how to get the new com-
manded values for data entities from the uplinked
commands

Instrument Display Characteristics base: stores fixed
information about how to compose the different screen
layouts for the DISPLAY pages

Dynamic DataBase: stores the actual (current) data for
the data entities like raw value, converted value, actual
limits ... T
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Offline processes, files and commons of the current RTA -~

IDB — . IDB .
editor IDB transfer
file

ICC s e ICC I
editor transfer

IDC L
editor

IDC IDC
combination transfer

IDC !

editor

IDC
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Current state of the RTA

Current RTA software is implemented on OpenVMS sys-
tems. The programming language is FORTRAN 77 with ex-
tensions supplied by DEC.

® separate processes
—-priority of different processes can be adjusted
—-single process failure may not influence other systems
—clear interface to make it easier to develope the software
in a team

e installed global shared memory buffers to share data be-
tween the processes

e global event flags (OpenVMS) to synchronize the proc-
esses ;

¢ mailboxes (OpenVMS) to transfer messages between the
processes

e shared library dynamically linked during execution of
RTA for special “action” routines

e software library supplied with OpenVMS to handle termi-
nal screen layout (SMG)

o. OpenVMS condition handling :,
—-to signal RTA messages (out-of-limits, command errors,
requested logging ...)
—-to handle software errors avoiding the crash of the proc-
€ss

e DEChnet as interface to the network
¢ software configuration control using CMS and MMS
¢ any number of DISPLAY processes are possible
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Offline processes and files of the future RTA

IDB I
editor IDB
file
: d IDB
4 hd merge & check
_ -
IDB -
editor 1IDB
- file
/—_\
N
ICC = P
editor cc
L - ﬁlie/
. . 1cC
. hd merge & check
D
R
ICC I
editor ICC
file
.
—
./
IDC - g
cditor IDC
ﬁ]e/
. . IDC
* * merge & check
- - /’—‘\
Ny ;
IDC \*/
| E—
editor IDC
file

binary
Icc
file




Future directions for the RTA

RTA software shall be implemented on U*X systems, if pos-
sible on OpenVMS systems too. The programming language
will be C.

¢ using POSIX threads
—-priority of different threads can be adjusted
—-single thread failure may not influence other threads

—-critical threads can be monitored and be restarted in case
of a failure

—-thread interface can be used to synchronize the threads

» no installed global shared memory buffers to share data be-
tween the processes are necessary

® BSD sockets as user interface to a RTA process which
executes in the background or on a remote host

e shared library dynamically linked during execution of
RTA for special “action” routines (dlopen, dlsym, dlclose)

¢ C runtime library “curses” to handle terminal screen layout
e TCP/IP as interface to the network

¢ more than one DISPLAY thread is possible

¢ QLA interface via archive files

e database file (IDB, IDC and ICC) format shall be more
flexible
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Characteristic |

Grade | Comment

Reliability and Integrity requirements )

Large objects
Small objects
Modifiable schema,

Data integrity High
Referential integrity High
24x7 operation High
Failure recovery High
| Data model requirements
| Complex relationships | High Networks of objects with many-to-many relation- ||
ships
Composite objects High refers to structural hierarchies of components

Medium | >10 Kbytes
High ~100 bytes
High

Transaction requirements

Many readers per object
Many writers per object
Long transactions
Short transactions
Large transactions
Small transactions

Low
Low
Medium
High
Medium
High

Distribution requirements

Many clients

Many databases

Many sites
Heterogeneons platforms
Flexible configuration

<1000
<50
<10
Medium
High

Performance requirements

_Scalability

Reading objects
Traversing relationships
Updating objects
Executing methods

Medium
High
High
Medium
High
Medium

Making queries

Environment requirements

Standards support |

High |

Table 1: Data model requirements
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