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Gaisler Research Tools and Boards

Software Development
Bare-C C/C++ Compiler
RTEMS C/C++ Compiler
VxWorks-5.4 & 6.x

Ecos Real-time kernel
Linux kernel and tools
Mkprom PROM builder
Eclipse C/C++ IDE

Simulation & Debug
GRMON Debug monitor
TSIM LEON2/3 Simulator
GRSIM Multi-Proc Simulator

Boards
AT697 cPCl Eval board
Virtex2/4 prototype boards
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Bare-C (BCC) Compiler

Compiles standard non-tasking C/C++ applications
Interrupt support, timer, simple 1/0O, optional pthreads lib.
Used for compilation of LEONZ2/3 test bench
Supports flat window model, V8 mul/div, soft-float
GCC 3.4.4 for ~ 10% higher performance (-006)
Small run-time: ~ 15 Kbyte

Mkprom boot-PROM builder

Can generate code that runs in PROM

Linux and Cygwin hosts



RTEMS cross-compiler (RCC)

Based on official tool-chain from OAR

Compiler and kernel merged to avoid using 'make’ files
RTEMS-4.6.6 kernel with networking support

Rich set of real-time primitives

Optional POSIX threads API

Kernel can be re-compiled inside the compiler

~ 100 Kbyte minimum size

Linux and Cygwin hosts

Used in many military, aerospace and consumer products

Fully open-source with LGPL license



Wind-River VxWorks 5.4 & 6.Xx

VxWorks-5.4 BSP for LEON2/3 available from GR

- Workbench support via 10/100 Mbit ethernet
VxWorks-6.0 for LEON2/3 available now

- MMU support with real-time processes/signals
VxWorks-6.3 for LEON2/3 in Q4-2006

- Workbench support via 10/100 Mbit ethernet
Delivered by Gaisler Research

- Source code of kernel (6.x) and BSP

- Compiled by DIAB compiler from WR



Eclipse CDT IDE for
RTEMS and Bare-C
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CiCs++ - dhry_1.c - Eclipse Platform
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#include “"dhry h"

/* Global Variables: #/

Rec_Pointer Ptr_Glaob,
Next Ptr_Glob:
int Int_Glob;
Boaol.ean Eool_Glob:
char Ch_1_GLob,
Ch_2 Glob:
int Arr_ 1 Glob [58]:
int Arr_2 Glob [58] [58]:
% extern char *malloc
Enumeration Func_1 ¢}

#ifndef REG
Boolean Reg = false:
#define REG
/% REG becomes defined as empty */
f* i.e. no register wvariables *7
#Halse
Boolean Reg = true:
#andif

f* wariables for time measurement: */

#ifdef TIMES

f* forward declaration necessary since Enumeration may not simply be int #/

=

dhryh
Ptr_Glab
Mext Ptr_Glob
Int_Glob
Bool_Glaob
Ch_1l_Glab
Ch_2 Glak
Arr_1_Glob
Arr_2_Glab
rmalloc

|

Func_1

Reg

REG
Begin_Time
End_Time
User_Time
Microsecaonds

main
PLr_Wal_Par
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Problems | Properties E Console §3

C-Build [dhrystane]
Cofdhry 1.c0:39Q: warning: contral reaches end of non-woid function
Finished building: .. fdhry_1.c

Building target: dhrystone. exe

sparc-elf-goc -msoft-float -o dhrystone exe dhry 1.0 dhry_ 2.0
Finished building: dhrystone. exe

Build complete for project dhrystone

Writable

17:2

Dhrystones_Per_Second
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GDB/DDD debug example

fixed = fixed + puzzlebase*xtimes[&]:
floated = floated + puzzlebase*xwtimes[6];
printf("  Quick"): timer = Getclock(d:; Quickid:

pump of assembler code from 0x2000800 to 0x2000900
02000800 <text_start+2048:: ta

0x2000804 <text_start+2052:: nop
0x2000808 <text_start+2056>: nap
0x200080¢C <text_start+z2060z: nap

Reading swinbols from stanford.exe...done.
(gdb} tar extended-remote localhost:1234
Remote debugging using localhost:1234
0x2000800 in text_start (3

Cgdb) §

A Disassembling location 0x2000800 to 0=2000900...done.
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Fle Edit WView Program Commands Status Source Data Help | Registers
Qi inain ) G A 57 & a0 00 f
~ Lookup Find:» Break Watch  Priht  Dizplay  Plot  Sholl  Botate  Sat URdisn g1 0x1 1
gz 0=B0006 393222

fnt ;. g3 Oxa 10
mal . < 01 1
Fiwed = 0.0; floated = 0.0; E
printf{"Starting “n"l: 93 Oxads 277E
£ rewrite Coutputld; =/ g& 01 1
printfi" Perm"}; timer = Getclock(d; Permil; stimes[1] = Getclock{)—timer; q7 0=0 ]
fixed = fixed + permbase*xwtimes[1]; ol 0x27 39
floated = floated + permbase*stimes[1]; . . o1 0x407d371a 1081968410
pr:'lntf( Towers J: timer = thduck(j; Towers(l: wtimes[2] = Getclock(d—timer; oz 0:x9999999a —1 717986318
fired = fixed + towershase*xtimes[2]: 03 DuFFEEFFFE —1
floated = floated + towersbase®*rtimes[2];
printf(" Queens"); timer = Cetclock(}; Queens(); =wtimes[3] = detclock{)—timer;
HXEd E ﬁ'?_led + gueenshase;xtimes[ﬂ:[ ]

oated = nated + queensbase®*xtimes[3]; s f f
printfl” Intmn"); timer = Getclocki); Intmmil; wtimes[4] = Getclock(J—timar; TR GERRIER <5 bl GEERUER
fized = fixed + intmmbase*xtimes[4];
floated = floated + intmmbase*xtimes [4];
printfi" Mn"3; timer = Cetclock{); Mn); xtimes[5] = Getclock(d—timer; a Hel
fixed = fixed + mmbase®*xtimes[5]: 0se | e |
floated = floated + fpmmbase*xtimes[5];
printfC"  Puzzle"l; timer = Getclack(): Puzzlell: =times[E] = Getclack(d—timer;
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8 Starting
Perm  Towersz Uusens Trtmm Mm  Puzzle Luick Bubble Tree
100 133 83 267 150 5E7 a3 150 533
Monfloating point composite is 218

Floating point composzite is a472

Program exited normally,
tzim> per

Cycles 1 33308682
Instructions : 23308849
Qwerall CPT & 1,43

CPU performance (14,0 MHz? 9,80 MOPS ¢ 9,63 MIPS.

0,16 MFLOFS:

Simulated time + 2379,19 m=
Processor utilization v 100,00 %
Real-time / =simulator—time ¢ 171,18

1 B290,24 KIPS
Uzed time {sys + uszer!? 1 2.81 =

J Simulator performance

tzim> gdb
fzdb interface: using port 1234

FFT
250




LEON Simulators

TSIM : single-cpu simulator (~ 15 MIPS)

Emulates the LEON2/3 processor, all on-chip peripherals +
any amount of memory (PROM, SRAM, SDRAM).

Processors can be configured with arbitrary cache size and
organization, FPU and MUL/DIV options.

Emulation of pipeline effects, caches, EDAC & memory
Symbol handling, built-in trace buffer, GDB interface

Loadable modules to model any additional on- or off-chip
functionality + library version for integration into larger
frameworks

GRSIM : multi-cpu simulator (~ 5 MIPS)



LEON DSU Interfaces
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GRMON debug monitor

Communicates with target hardware through many inter-
faces: serial, JTAG, Ethernet, PCI, USB-2.0, Spacewire RMAP

Downloading and execution of LEON applications

Can display all on-chip memory and registers

Breakpoint, watchpoint & trace buffer handling
Non-intrusive profiling (LEON3)

Flash PROM programming

Can be connected to GDB for source-level debugging
Loadable modules allow IP vendors to provide own drivers



LEON on-chip instruction trace

ti nme

120828287
120828294
120828304
120828314
120828315
120828316
120828320
120828325
120828328
120828337

addr ess

400096¢0
400096¢c4
400096¢8
400096¢cc
400096d0
400096d4
40009754
40009758
4000975c
40004578

I nstructi on

set hi %hi (0x40013800), %0
| dd [ %©0 + 0x220], % 2
fcnped %60, % 2

nop

f bul e 0x40009754

set hi %hi (0x40013800), %0
ldd [%p - O0x38], %0

ret

restore

ba, a 0x400045d4

resul t

[ 40013800]
[ 3f f 00000 00000000]
[ 3f f 00000]
[ 00000000]
[ 00000000]
[ 40013800]
[ bf eBabld 4daa6a20]
[ 40009758]
[ 00000000]



Mkprom

BCC/RCC generates binaries for RAM, without initialization
Mkprom encapsulates application binary in a boot PROM
Initializes the system and loads application to RAM
Custom initialization possible

Can compress application with ~ 2x size reduction

Can also create applications that runs in PROM



AT697E cPCIl Evaluation boar
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Board: GR—CPCI—ATE97-

% LEON-CPCI ATMEL Evaluation.




AT697E cPCl Evaluation Board

AT697E @ 100 MHz
8 Mbyte FLASH, 4 Mbyte SRAM w. ECC
Up to 256 Mbyte SDRAM with ECC
100 MHz operation with SRAM (1 ws), 90 MHz with SDRAM
LAN9C111 10/100 Ethernet MAC
Software support
- RTEMS bsp
- VxWorks 5.4 bsp + Workbench support
- VxWorks 6.3 port/bsp + Workbench support
- GRMON Debug monitor
— Other kernel: linux, eCos, Bare-C



XC2V6000 Evaluation Board

Xilinx Virtex2 XC2V6000 FPGA
8 Mbyte FLASH, 10/100 Mbit PHY
64-Bit SDRAM SODIMM socket
Will fit complete LEON2FT /AT697 in less than 50% area
LEON2FT @ 40 Mhz, non-FT @50 Mhz
Several mezzanine boards available:
- SpW connectors and drivers
- 1553, RS422, CAN
- 8 Mbyte SRAM with ECC



XC2V6000 cPCl Development
oard for LEON prototyping

o
o
o
=T
il o)
oo
< o,
~
vy oY
(o o}
L=
|ma

()

=t
z
<
=
<
&

SIXILINX®
XCc2v6000™




