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L The Cmpware CMP-DK

* Multiprocessor / multicore software and
architecture development environment

* A powerful interactive software development
* Fast, flexible modeling

e CPU model 'plugs in' to provide rich set of
displays and tools

* |[ntegrates with existing compilers (gcc)

* Eclipse based
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&= Extending the Processor Model

* New models can ‘inherit’ existing models
* New instructions easily added
e Other functionality easily added, too

* A new model with new instruction in
approximately 5 lines of code (;)

* Models can be mixed (heterogeneous)

==> A powerful way to explore customized
processors / multiprocessors
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&2 The MIPS32EX Extended Model

MIPS32EX
-3 'extends' MIPS32

public class MIPS32EX extends MIPS32 {

public static void main (String[] args) {
AutoModel .main (new MIPS32EX (), args);
}  /* end main() */

Add new
instruction(s)

/** The constructor */

public MIPS32EX () {
defineName ("MIPS32EX") ;

defineInstructions (newInstructions) ;

reset () ; .
}  /* end MIPS32EX () */ Define new XNOR

. . instruction
/** The XNOR instruction */
private final class XNOR implements Function {

public void exec (Processor p) {

rlrd] = ~(rlrs] * rlrt]); Define XNOR

}  /* end exec() */
} /* end class XNOR */ — deCOde
/** The XNOR instruction decode information */
private final static Decode newi decode = Decode.primary(op, 0x18);
/** The new XNOR instruction definition */ The new
private final Instruction newlInstructions[] = { ( inStrUCtion

new Instruction("xnor", regToReg, newili decode, new XNOR()) L

¥ definition(s)

} /* end class MIPS32EX */
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o= Model-Driven Tools

* Assembler and disassembler automatically
extracted from model data

* Assists in veriftying new models
* Tools always in sync with architecture
e Can be integrated into other tools

* 'Free' tool support for extension instructions

 Example:

e XNOR instruction added to MIPS32

e Produces MIPS32EX model assembler /
disassembler

P




s Model-Based Assembler /
Disassembler

v Command Prompt

C:\Users\CmpwarenExtend>type Test.asm

V4
70 Comyrighi-fe) 2007 C I All Rights R d
7 opyright (c mpware, Inc. ights HReserved. MIP832 haS no

addi rl, r2, S5 XNOR instruction

xor rd, r4, rl
xnor rS, rS5, rl

C:\Users\Cmgware\Extend)java com.cmpware.cmp.models .MIPS32 -asm Test.asm Test.out
20410005 --> addi rl, r2, E—
PR812026 --> xor rd4, r4, rl
Error at line 9: xnor Fé, rs, rl. Exiting.
Unknown operation: xnor.

C:\Users\Cmpware\Extend> java com.cmpware.cmp.models.MIPS32EX -asm Test.asm Test.out
2041 ——g addi rl, r2, T —
P81 -=> xor r4, r4,

60A1 -=2 xnor ro, r5,
3 instructions processed. (0 #define / 4 comment ~ 2 blank lines).

C:\Users\CmpwaresExtend>_

MIPS32EX has
XNOR instruction

— Copyright (c) 2006 Cmpware, Inc.



A MIPS32EX + MIPS32 Design

& Cmpware - Eclipse SDK -10] x|
File Edit Mawigate Search Project Run  Window Help
J[ﬂj' Jlﬁ@ﬁ.*yjﬂfLJ%'JﬁnJLﬂ'J?'-_r"'533-'-" T | b Cropware | &) Java
Vari... ‘Profile|1ns... (ﬁr Req... &2 Spe... |Links‘ = O || d¢ cMp array 53 Memory|Disassembly|CSuurce cu:ude| @& & = 'ELH,E =0
Ox =
r[n] | Mame | Value
o r il
1 ri 5
2 r2 u]
3 r3 u]
4 r4 5
5 5 FFFFFFFa
5 18 g [ o
77 i} -
g rg n
9 9
o 1o MIPS32EX
T MIPS32
12 riz
13 ri3
14 ri4
15 ris u]
16 rieé u]
17 ri7 u]
=] rig u]
19 ri9 u]
20 r20 u]
21 r21 u]
22 r22 u]
23 r23 u]
24 r24 u]
25 r25 u]
26 r26 u]
27 r27 u]
28 [get] 4000
29 r29 i)
30 geii] i)
31 r31 u] —
mP_DWEr Meter | MpMaon ‘ |
Welcome to the Crpware CMP-DE version 2,2,0 (special), il
MIPS32(0,0) selected,
Execution skep {cvcle = 1)
MIPS3ZEX(D, 1) selected.
warning: file C\Users\Crapware\Extend\ Test.out not in ELF Format,  Loading as binary.
w

[ |
ﬂstartl & @ G |§| @ @ 28 @Winduws...l fa Prcu:essu:u...l @ Inbox - ... ﬁPaint sh... ”:|2 Java.. » o Chedips... | |

<« W 00D 12:26 PM




The MIPS32 Processor
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The MIPS32EX Processor
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o= Conclusions

* Processor models for the Cmpware CMP-DK
easily extended

 Extended models provide:

e Assembler
e Disassembler
* |DE integration

==> Customized processors and tools
easily produced and modified




