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Introduction


Document Overview


This document describes the XMM-OM Instrument Control Unit (ICU) Software Development Environment (SDE). The ICU SDE consists of Cross-Compilers, Assemblers and downloading utilities, together with the supporting hardware.





Acronyms and Abbreviations


DBI�
Data Bus Interface�
�
EGSE�
Electrical Ground Support Equipment�
�
GNU�
GNU Not Unix�
�
ICU�
In-Circuit Emulator�
�
ICU�
Instrument Control Unit�
�
RBI�
Remote Bus Interface�
�
SDE�
Software Development Environment�
�
XMM-OM�
X-ray Multi Mirror Mission Optical Monitor�
�
�
�
�
�
�
�



References


XMM-OM EGSE User manual -  XMM-OM/MSSL/ML/0004


�



Software Development Environment


Overview


The ICU software development environment (SDE) is based around the Tartan ADA development system. The host used is a Sun IPX running SunOS. The target system is the ICU based on a Mil-Std-1750A chip. The Tartan supplied standard code downlink method  - an RS232 cable into a special purpose RS232 port - has been replaced with a link which exploits the standard method of communication between spacecraft and ICU that will be used in flight (namely a DBI into an RBI on the ICU).





In addition, there is an ECAL supplied In-circuit emulator (ICE) system, hosted on an IBM-compatible PC, used in the development of low level assembler such as the bootstrap and the above described code downlink path - see Fig 1





The SDE is part of the overall EGSE, described elsewhere (APP-1), which is based around  the VxWorks real-time operating system running on a 68030 CPU card mounted in a VME rack.


Hardware


The hardware consists of:


A Sun IPX host 


a VME crate 


A Force30 68030-CPU based card running VxWorks.


the ICU system


The slot controller (SC) card in the VME rack, which is used to control the DBI interface to the ICU


An IBM compatable PC to host the ICE


Ethernet links between the Sun host, the 68030 CPU card in the VME rack and the PC.


Software


VxWorks


VxWorks is a real-time operating system with the following features:


Multi-tasking support.


Pre-emptive priority-based scheduling.


Task synchronisation and resource exclusion facilities (‘semaphore’s).


A text based command interface (the ‘C-shell’) with a Unix ‘flavour’ for consistency with the Sun Host


The ability to run ‘scripts’ - a file containing a list of commands - as if they had been typed in at the main console.


A close coupling with the file system of the host Sun IPX for ease of use for data storage and recovery.


Facilities to develop tasks that can be initiated on VxWorks. These tasks can then, optionally, communicate directly with the host (using standard Unix ‘socket’ communications).


Support for ‘logon’ from the host.





The Sun host is used to cross compile C code using a GNU C  Motorola 68030 compiler. The code is loaded onto the card over the ethernet link using the standard TCP/IP protocol.


Tartan ADA


The Tartan ADA development system offers the following facilities:


A validated ADA cross-compiler 


5 levels of optimisation


Can generate assembly listings


Librarian


Modular Runtime System


Storage Allocation, exception handling and tasking


Unneeded functionality can be excluded to reduce image size


Direct Connection of ADA procedures to interrupts


Replaceable priority-driven preemptive scheduler 


Linker with control of placement of code, data and constants for packages, modules, sections and subprograms.


Assembler


Debugger (ADASCOPE)


Source and assembly level debugging


Optional Window Based Interface


Break, trace and watch facilities


Dissassembly


Display and change ADA variables





Replacement ADASCOPE link





Tartan supply code to support an RS232 link between the host and the target under development. This link is used to download code, forward commands and receive responses.





The 2 Tartan supplied software components of the link were:





ptl.c - this provided the Sun based host end of the ADASCOPE link with the target


the kernel - assembler code resident in the lower portion of the target memory which provided the  target end of the communication link.





A dedicated task running on the VxWorks has replaced the Tartan supplied host-target RS232 link. This was done in order to:





Avoid the need for a purpose built RS232 port for code development on the ICU


Allow code development to proceed via the normal spacecraft interface -i.e. the DBI





The above software was replaced with 3 software components





A new plt.c - functionally identical code to the original which exploits the VxWorks communication facilities available to send the data, over ethernet, to a VxWorks task, rather than the RS232 link.


ptl_link - A dedicated task running under VxWorks. It receives ADASCOPE commands and data sent to it via the ethernet. It then forwards them to the ICU via the DBI using the slot controller card. A similar mechanism is used to return any responses.


A modified version of the kernel which uses the data placed in known locations in ICU memory via the DBI instead of an RS232 interface.





Thus the RS232 link has been replaced with a 2 section link (see fig 2):





Host to/from VxWorks crate using the ethernet


Crate to/from ICU using the DBI


ICE


Finally, there is an ECAL supplied ICE hosted on the PC, together with its associated assembler. This is used as a facility for low level coding, testing and debugging on the ICU, and as an additional monitor of ICU memory and registers. The PC is placed on the ethernet and runs the communications product PC-NFS in order to use the Sun IPX as a file and printing server.
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