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Devel opment Pl an for the DRCU sinmul ator (DRCU-SI M

la. Background.

The Stockholm Observatory has agreed to deliver a software simulator for the SPIRE that asfar as
possible shal mimic the behaviour of the real instrument. It is clear that this work cannot be carried out
in full detail until SPIRE becomes fully characterised, but at that moment there will be very little time
to construct a simulator. For this reason the construction of the real instrument and the smulator has to
happen in paralel. When the need for a separate real time ssimulator of the SPIRE, less digital
processor unit (DPU), appeared it was judged natural to regards this simulator as part of the
development of the (full) SPIRE smulator.

As aresult of further discussions, it has been agreed that the SPIRE simulator to be delivered to ESA
will consist of a DPU (including software) delivered by IFSI and a smulator for SPIRE less the DPU
delivered by the Stockholm Observatory.

In the following we use the following abbreviations:

DPU Digital Processing Unit

DRCU Detector Readout and Control Unit

DRCU-SIM  Simulator of SPIRE lessthe CPU

FPU Focal Plane Unit

IFSI Istituto di Fisica dello Spazio Interplanetrario

O Stockholm Observatory

SPIRE-SIM  Simulator of the SPIRE instrument (= DPU + DRCU-SIM)
WP Work Package

1b. Purpose.

The DRCU-SIM will first be used for testing the DPU and later for replacing (at least partly) the
DRCU+FPU inthe AVM.

1c. Basic specifications

The DRCU-SIM shall interface to the DPU in the same way as the DRCU and react to commandsin
asimilar way asthe DRCU (+FPU). By ‘similar’ is understood the same data format and transmission
details as a minimum. In addition, the DRCU-SIM shall have the capacity to produce redlistic signal
levels etc. when the behaviour of the SPIRE sub-systems become gradually better defined. It is
understood, however, that the degree of sophistication will be limited by the capacity of a (fast) PC
and (essentidly) high level programming.

1d. Reference documents.
RD1 DPU Interface Control Document (SPIRE-IFS-DOC-22/11/2000)

RD2 DPU/DRCU Electrical Interface Control Document (Sap_SPIRE_Cca-24-00)



RD3 SPIRE Instrument Commands (SPIRE-RAL-DOC-0007?7?, Issue 0.1)

RD4 Operating Mddes for the SPIRE Instrunent (Doc. No 000320,
| ssue 2.3)



2. Deliverabl es and Constraints

2a. Work packages
WP1. Conmuni cation board (PCbhoard-1)

The DRCU-SI M shall conformto the DPU DRCU interface as defined in
RD1. For this purpose, a conmmunication board is developed to be
used in a PCl slot of a PC. The board nust be constructed in such
a way that the comunication can run w thout downl oading the
processor of the host conputer.

WP2. Communi cati on board (PCboard-2)

For devel opnment and test purposes of the DRCU-SIM a
comuni cation board, simlar to Pcboardl but with reversed
mast er/ sl ave properties, is devel oped.

WP3. W ndows- NT software drivers for PChoard-1&2, PCboard-drivers

To run the conmuni cation boards, software drivers are required. It
shoul d run under W ndows-NT and be accessible for C- coding,
specifically for Borland s ‘C- Buil der’

WP4. Power-on sensor and current drain device

To mimc the power-on procedure, a device is required that alerts
the DRCU-SIMto start the simulations. This device connects to the
28V power line and it shall m mc the power consunption by the
DRCU, if required, in a nunber of steps corresponding to power
consunption of the sub-units.

WP5. Sinul ation software for basic performance tests, SIM SOFT-1

SI M SOFT-1 shall provide basic functions |ike continuously polling
the sl ow port and respond by sending bit-coded data on the slow
ports and test packages on the fast ports. It shall provide a test
bench for the generation and transm ssion of data, and in
particular it shall denonstrate the sinultaneous transfer capacity
of the comunication channels.

WP6. Sinulation software for real-tine performance tests, SIM
SOFT- 2

The SI M SOFT-2 package shall provide neans to investigate the
[imtations for real-time sinmulations, in particular the tine-
tagging possibilities. The outcome of these tests will tell

whet her the simulated data can be continuously generated (the nost
flexible solution) or have to be transferred froma library.

WP7. Sinulation software for basic DPU tests, SI M SOFT-3



The SI M SOFT-3 package shall interpret DPU commands and respond as
specified in terns of data formats (bit-coding and packages). Only
test patterns are required.

WP8. Simulation software for advanced DPU tests, SIM SOFT-4

The SI M SOFT-4 package shall include the full command |ist and
respond in the sane speed and format as specified for the
DRCU+FPU. It shall also control the *Power-on sensor and current
drain device’.

WP9. Simul ation software for the AVYM SI M SOFT- AVYM

The SI M SOFT- AVM shall be based on SIMSCOFT-4 and it shall include
specified error nodes.

WP10. Sinul ation software for SPIRE-SIM SI M SOFT- SPI RE
The SI M SOFT- SPI RE package shall be based on SI M SOFT- AVM and it
shall as closely as possible mmc the real instrunent. It shall

all ow qui ck nodifications in response to inproving know edge of
the real instrunent behaviour.

2b. Deliverabl es.
DEL1. PC conputer with installed PCboard-1 and SI M SOFT- 3.
To be delivered to IFSI from SOS. (June 1, 2001)

DEL2. SI M SOFT-4 and the ‘ Power-on sensor and current drain
devi ce’ .

To be delivered to IFSI from SO (Janl, 2002)

DEL3. SI M SOFT- AVM

To be delivered to IFSI from SO (Apr 1, 2002)

DEL4. PC conmputer with installed PCbhoard-1 and SI M SOFT- AYM
To be delivered to RAL (June 1, 2002)

DEL5. SI M SOFT- SPI RE

To be delivered to RAL from SO (date, TBD)

2c. Interactions with other SPIRE groups.

The following input is required to devel op the DRCU SI M



2c-1. The electrical interface DPU<--->DRCU

This itemis defined in RD1 and RD2. These docunents are |abelled
‘Draft 1' and ‘lIssue 1.0 and they are not fully convergent in one
respect that influence WP1&2, nanely the clock frequency of the

sl ow speed interface. This point requires clarification a.s.a.p.

2c-2. The list of commands

Each sub-systemrequires a nunber of instructions and so far (Dec
00) it has been understood that the higher-1level command structure
briefly outlined in RD3, shall be broken down by the DPU software
into el enentary conmands to the DRCU. The general structure of a
command (address, identifier and data fields) are defined in RD1l
The detailed structure for each elenmentary command has to be
defined and it is assuned that the responsible parties for the
sub- systens nmust define these conmands.

It is assuned that the System G oup (RAL) will conpile the |ist
and that the DRCU groups will define detailed structure of each
conmand in collaboration with the DPU t eam

2c-3. The anticipated response to each of these commands

Each command shall result in some sort of response, froma sinple
echo to a set of data words. This nust obviously be defined, and
the definition shall include:

- the format

- the timng

- typical values (test patterns)

As the responses to the conmands are cl osely connected to the
commands it is again assuned that the System G oup (RAL) w |
compile this information and that the DRCU groups will define
detailed format and timng in collaboration with the DPU team

For the further devel opment of DRCU-SIM results fromtest bench
runs of the different sub-systens should be communi cated. The
System Group should co-ordinate this transfer of information

2c-4. The synchronisation

For the real instrunent there nust be a time tag on the position
reading for the BSM the FTS noving mirror and the array frames.
The suggested solution is to use the 312.5 kHz cl ock si gnal
(generated by the DPU), a synchronising command and di stri buted
counters. The detailed solution of this synchronisation nay have
an inmpact on the basic design of the DRCU-SIM It should therefore
be defined a.s.a.p by the DPU and DRCU t eans

2c-5. The nodes of operation



Even though it is expected that the DRCU- SIMonly shall react on
el enentary commands, the reaction shall depend on the active
operating node. The RD4, that describes the operating nodes, needs
to be nore detailed. Again, it is assuned that the System G oup
will provide this information

2c-6. The start-up and cl ose down procedures

These procedures can be regarded as transitions between nodes of
operation, but in addition to the functional steps involved,
information on the timng and the corresponding current drain is
required to sinulate these transitions. The DRCU groups are
expected to provide this infornmation.

2d. Interactions with commercial conpani es
Cormmuni cati on boards and software drivers.

The wor k packages WP1-3 is contracted to ABNW Pol ska. Prototypes
have been delivered (Sept 00) and are being tested (Dec 00). Final
versions of boards and drivers shall be defined in collaboration
bet ween SO and ABNW Pol ska (Jan0l1) and produced by ABNW Pol ska
(March01).



3. Verification Plan

3a. Verification of the communicati on boards and software drivers
(WP1- 3)

3a-1. The signal characteristics shall conformto RDL. The tests
and docunentation shall be provided by ABNW Pol ska.

3a-2 The software drivers shall allow sinultaneous transmtting
and receiving on all channels. The tests and verifications shal
be the responsibility of SO

3a-3 The software drivers shall not down-load the host processor
during transnission and reception of data/commands. SO is
responsible for the tests and verifications.

3b. Verification of Power-on sensor and current drain device
(WP4) .

SO shall test, verify and docunent the performance of this device.

3c. Simulation software (WP5-9).

In order to verify the sinulation software, separate software, run
on a separate conputer, shall be devel oped that allow conplete
nmonitoring (and/or |ogging) of the simnulator response to al
defined nodes and commands. This separate test software shall be
devel oped in parallel to the sinmulation software. G aphical tools
shal|l be developed to facilitate the tests and verifications.

It is realised that it is hard to achieve a full proof
verification of the sinmulation software, in particular as there is
never any guaranty that the operation system of the conputer and
the conpiler are free frombugs. For operation nodes that are
considered as particularly critical, extensive testing is
foreseen. Clearly, the sinulation software cannot mmc
instrunental properties that are unknown to the part responsible
for the coding (SO . Therefore, to avoid unnecessary

i nconsistencies, it is inportant that known changes of the rea
instrument are reported.



Wor k Br eakdown

4a. Work packages.

The work packages are defined in section 2a

4b. Scope and responsibilities.

The scope is described in section 1. SOis responsible to the
devel opnent of the DRCU-SIM including subcontracted work

packages. It is, however, understood that the conditions are on a

best effort.

4c. Work fl ow

The interaction with other SPIRE groups are described in 2b and

2c. In summary it concerns the

Docunent ati on

Confirmati on of sl ow channel
Frequency

Synchroni sati on definition

Li st of commands
(i ncluding fornat)

Li st of responses
(i ncluding fornmats)

Modes of operation
St ar - up/ cl ose-down procedures

Del i ver abl es

DEL1 (see section 2b)
DEL2

DEL3

DEL4

DELS

Note: The (prelimnary) dates for the deliverables are coupled to

foll ow ng:

from->to

I FSI -> SO
I FSI -> SO

RAL+CEA- >SO

RAL+CEA- >SO

RAL -> SO

CEA -> SO

SO -> | FSl
SO -> | FSI
SO -> | FSI
SO -> RAL

SO -> RAL

date (TBCO)
yyyy-nm dd

2001-01-15
2001-01-15

2001-03-01

2001-03-01

2001-06-01

2001- 06-01

2001- 06-01
2002-01-01
2002- 04-01
2002- 06- 01

( TBD)

the availability of the listed docunentation at the proposed

dat es.






Organi sati onal and Cost Breakdown

The organisation at SO for constructing the DRCUSIMis sinple: H
G Florén (local manager) and G d ofsson (SPIRE Co-1) are in
charge. Financial resources are provided by the SNSB ( Swedi sh

Nati onal Space Board (in a contract to A ofsson as the Pl). Apart
fromtravel and hardware expenses, this grant allow external
consultance to the estimted extent. Both SO and SNSB have

endor sed the project.

6. Ri sk plan

The main risk is connected to the continuity of personnel. If, for
sonme reason, Florén and/or O ofsson nust |eave the project this
woul d cause difficulties, in particular if it would happen wth
short notice. It is realised that the safest solution wiuld be to
i nvol ve nore people, but this would require an expansi on of the
required resources that at present (end 2000) would be hard to
achi eve. In any case, the docunmentation practice shall be such
that it would be feasible to continue the work for new personnel



