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0 Scope
This document describes the content of the LAT flight software (FSW) code release EM1 (Engineering Model 1). This document is one element of the flight software Engineering Model 1 milestone review. For a higher level overview, see [1].

From a historical perspective, the EM1 flight software code release is simply the most recent in a series of code releases made by LAT FSW. The customer for these releases has been (most directly) the LAT Integration and Test group (I&T). I&T has then distributed the code along with I&T’s LATTE (LAT Test Executive) environment to other LAT subsystems for them to test subsystem electronics/instrumentation. The EM1 release was also the basis for the I&T mini-tower investigation which took place in the GLAST/LAT clean room (building 33 at SLAC) during August and September 2003. For a history of the intermediate releases, see [2]
0.0 Acronyms
	ACD
	Anti-Coincidence Detector

	CAL
	Calorimeter

	CMT
	Configuration Management Tool

	CMX
	CMT eXtended.   Also a package in the CMX system.

	COMM I/O
	COMMunications Input/Output. SLAC custom VME module.

	CTST
	Curt TeST. Package in CMX.

	CVS
	Concurrent Versioning System

	EVUT
	EVent UTilities. Package in CMX.

	FSW
	Flight Software

	GAEM
	GLAST/LAT ACD Electronics Module. Package in CMX.

	GDAB
	GLAST/LAT Data Acquisition Board. Package in CMX.

	GGLT
	GLAST/LAT GLobal Trigger. Package in CMX.

	GNAT
	GLAST/LAT “Not A TEM”. Package in CMX.

	GTEM
	GLAST/LAT Tower Electronics Module. Package in CMX.

	INFN
	Istituto Nazionale di Fisica Nucleare

	LAT
	Large Area Telescope

	NRL
	Naval Research Laboratory

	SCS
	SLAC Computer Services

	SLAC
	Stanford Linear Accelerator Center

	TKR
	Silicon Tracker

	UCSC
	University of California, Santa Cruz

	VME
	Versa Module Eurocard

	VXW
	VxWorks.  Kernel/BSP overlay package in CMX.

	XBRD
	Transition BoaRD. SLAC custom VME module.
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0.1 References
	1
	LAT Flight Software EM1 Overview Report (to be written)

http://www.the.address

	2
	FSW code releases to I&T

http://www.slac.stanford.edu/exp/glast/flight/sw/user_guide/cr.html

	3
	CMT manual available from the CMT site at
http://www.cmtsite.org

	4
	CMX manual available from the flight software traveler page at
http://www.slac.stanford.edu/exp/glast/flight/web/FSW_traveler.shtml
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References

1 Software
1.0 Software Storage And Identification
For reasons of modularity and code management, LAT flight software (FSW) is partitioned into packages. Each package is a top level directory in a CVS (Concurrent Versioning System) repository. The CVS repository is located on a disk maintained by SLAC Computer Services (SCS) and is backed up by them.

The files in the directory tree descending from a package directory in CVS are captured into versions using CVS tags. A version number always has the form V1-2-3 where the leading V and the hyphen signs are mandatory syntax. The three groups of digits are (from left to right) the major release number, the minor release number and the patch number.

A package contains one or more constituents. These are usually tightly coupled pieces of code (for instance a “communications” package might contain a “transmit” constituent and a “receive” constituent). On a Unix host systems a constituent builds to either a shareable object or an executable object (the developer decides which by using build directives). For cross-compiled VxWorks embedded system objects, a constituent builds to a relocateable object file.

Thus to fully specify a block of object code, it is necessary to specify:

· The package name

· The package version

· The constituent name

1.1 Software Building
LAT flight software is built using the CMT product [3]. CMT (Configuration Management Tool) belongs to the class of applications that constructs make files from simpler descriptive files. The simpler descriptive file in CMT is always named requirements, and there is one requirements file per package.

To extend the functionality of CMT and to glue together the functioning of the CVS repository, the CMT build engine and the developer’s environment, LAT flight software has developed CMX (CMT eXtended). CMX is a Unix command line driven application providing facilities to:

· Interact with the CVS repository.

· Build flight software for multiple target types (Sun and Linux host systems and (currently) four types of embedded system).

· Provide the software developer with a private “sand box” in which to do development.

· Distribute software across multiple CMX sites (currently SLAC and NRL).

Building flight software at a new location would most easily be achieved by setting up the location as a new CMX site. Details of constructing a new CMX site along with full description of the CMX tool are available in the CMX manual [4].

1.2 EM1 Code Release Content
	Package
	Version
	Constituent
	Comment

	VXW
	V2-0-0
	vxw_defsym
	Extra operating system symbols needed for loading

	CMX
	V2-0-0
	cmx_asBuilt
	Run-time code identification scheme

	
	
	cmx_asBuiltPrint
	Simple dump of run-time code identifiers

	GNAT
	V1-0-21
	gnat
	Handles LATp protocol and VME COMM I/O boards


	
	
	xbrd
	Handles VME transition board (XBRD) PDU functions1

	GTEM
	V1-3-4
	gtem
	Handles TKR/CAL/TEM command/response

	
	
	gtem_CALv4
	Special gtem for CAL version 4 RC chips

	GAEM
	V2-1-2
	vaem
	ACD simulator for GARC/GAFE test board I/O

	GDAB
	V1-1-1
	gdab
	Handles GASU/PDU subsystems (EM2 preview)1

	GGLT
	V1-3-6
	gglt
	Trigger generation and event handling (XBRD board, COMM I/O boards respectively)1

	EVUT
	V1-1-11
	evut
	Event utility (event format decoder and dumps)

	CTST
	V0-0-20
	tcommon
	Test suite

	
	
	test_ev
	Test suite

	
	
	test_tem
	Test suite
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1.3 EM1 Code Release Hierarchy
The packages of EM1 exist in a strict call hierarchy as follows:
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Figure 1
EM1 code release call hierarchy
2 Hardware

2.0 Minimal Embedded System Configuration

The software described in the previous section is designed to run on an embedded system. A minimal embedded system to run this software comprises:

· A VME crate.
· A VME Motorola MV2304 single board computer running the WindRiver VxWorks real-time operating system.

· Two COMM I/O boards. These are SLAC custom VME boards designed to emulate LAT serial communications with the instrument.

· One transition board (XBRD). This is a SLAC custom VME board designed to minimally emulate the functions that will later be provided by the Global Trigger Electronics module (GEM) and the power distribution unit (PDU).

2.1 Use Of Minimal System In Test Stands
By attaching target electronics to the minimal embedded system, a variety of test stands can be (and have been) constructed. Approximately twenty such test stands are currently in operation. Among them:

· LAT electronics group test stands at SLAC where preliminary testing of new electronics is performed.

· LAT subsystem test stands where testing of built up subsystem modules is performed. Such test stands are running with:

· Calorimeter (CAL) electronics/instrumentation at the Naval Research Laboratory (NRL).
· Tracker (TKR) electronics/instrumentation at the University of California Santa Cruz (UCSC) and in Italy (INFN Pisa).

· Anti-coincidence Detector (ACD) electronics/instrumentation at the Goddard Space Flight Center.

· LAT Engineering Model 1 in the clean room at SLAC. Engineering Model 1 represents the highest state of integration yet achieved with LAT hardware. It’s a single LAT tower consisting of a (truncated) tracker tower integrated with a full calorimeter module. This complete assembly is supported by a Tower Electronics Module (TEM) and tower power supply module.

All such test stands are currently running the identical suite of EM1 release flight software.
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� For details of the hardware referred to here, see section � REF _Ref56061339 \r \h � \* MERGEFORMAT �2�
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