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MICS: Cycle Based Architecture Simulation
Environment for System Design

TAKEFUMI M1vosHI! and NoBUHIKO SuGINOT?

Cycle based architecture simulation environment framework ‘MICS’ is pro-
posed. Recent embedded systems require both sophisticated software and well-
designed hardware, which has high computational performance to execute com-
plicated applications within constraints over power consumption and chip sizes.
In order to design an appropriate system, designers usually try various combi-
nations of hardware and software, especially at the earlier design stages. The
framework proposed in this paper provides the abstracted interfaces for simu-
lating components and data, so that a new simulation environment for a sys-
tem can be built by combining components required in its architecture. And

assumed target architecture is driven by cycle-based virtual machine. It can
simulate various components of different granularity or accuracy accordance
with development stages. Therefore, system designers can easily try various
architectures even at the early phase of system development by use of this Mics
environment. Moreover, existing simulation tools can also be utilized by help
of common wrapper interface, so that users can expand the simulation environ-
ment in very low cost. The proposed interfaces to define hardware units and
data are implemented in Java, and some hardware architecture examples for
cycle-based simulation are shown. And finally, simulating speed and overhead
are evaluated for several examples.
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800 Mics 0.5.1

((Reset ){(_ Run ){ Stop )( Step (1

Dest Memory ID: bmpd
id: bmp0
class: net.wasamon.mics.peripheral.BitMapDumpDisplay
Override MicsElement.getInfo() to print information

MultiDataBuslé
CLASS: net.wasamon.mics.bus.MultiDataBus
Dest Memory ID: bmp0
id: bmp0
class: net.wasamon.mics.peripheral.BitMapDumpDisplay
Override MicsElement.getInfo() to print information

SimpleProcessor3z
CLASS: net.wasamon.mics.processor.SimpleProcessor32
ID: procl
Local Memory ID: null, offset = 0x00000000
Channel ID: bus0, offset = 117440512
Channel ID: busl, offset 134217728
Channel ID: dma0, offset 167772160
Channel ID: dmal, offset 184549376
Channel ID: dma2, offset 218103808
Channel ID: bus6, offset 201326592

Starting of Execution All at Wed Nov 14 18:23:36 JST 2007
Program Terminated at Wed Nov 14 18:23:46 JST 2007
Execution Cycle: 395166 Time: 10005ms C/S: 39.49685157421289kHz

[command]

01 MICSOOODOOOO
Fig.1 MICS main window.
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Fig.2 MICS architecture viewer and instance of bitmap display.
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Fig.3 Proposed simulation framework.
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Fig.4 Class diagram.
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Fig.5 Examples of MICS simulation units.
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06 U0O0O0OUODOODOODOODODOD
Fig. 6 Simulation model of synchronous sequential Units.
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<?xml version="1.0" encoding="euc-jp"?>
<mics>
<element id="000O" class="OO0OO"/>
<element id="000O" class="O0OO0O" OO="0">
0O000bDO000o0oOoooOo
</element>
</mics>

07 XMLOOOOODOOOOOO
Fig.7 Architecture definition in XML.

| bus0 |

| procO || procl | oo | proc n |

(a)Single Processor
08 ODOOOOOOOOOOOOO

Fig.8 Example of simple architecture definition.

(b) MultiProcessor

<?xml version="1.0" encoding="euc-jp"?>

<mics>

<element id="mem0" class="RandomAccessMemory" length="0x7000"/>

<element id="bus0" class="SingleDataBus" dest="mem0"/>

<element id="proc0" class="SimpleProcessor" memory="0x7000">
<channel id="bus0" offset="0x0a000000"/>

</element>

</mics>

09 080000O00DOOOODOO
Fig.9 Configuration description for Fig. 8.
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<mics>
<element id="mem0" class="RandomAccessMemory"

<channel id="¢
</element>

\</mics> Y
010 0DO0OO0O0OO0OOOOO0OOOOOOOOOObOOOO
Fig.10 The architecture added cache and its description.
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MicsComposite anExecutable anExecutable

Element Element0 Element]
Cycles
call exec_Ist

return ExecInfo(0) call exec_lst

exec_lst

return ExecInfo(1)
call exec_2nd

return ExecInfo(0) call exec_2nd

exec_2nd

call exec_Ist return ExecInfo(T)

exec_lst return Execlnfo(O)_ ____________ v

call exec_2nd

exec_2nd return Execlnfo(O)_ ____________

call exec_lst

X

return ExecInfo(0) call exec_1st

exec_lst

call exec_2nd return ExecInfo(1)

exec_2nd return ExecInfo(0) call exec_2nd

return ExecInfo(1)
\

011 0o000O0o0O0O0o0O0OO0oOOOoo0OoooOoooooon
Fig.11 Sequence diagram for a mixed granularity architecture.
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Fig.12 Wrapper simulation unit and its example for GDB.

(b) example of wrapper
processor element of GDB
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4.1 O00O0OOO0OOOOOOOO

gobooooooooooooboooooooOobooboOooooooDooOobOoOoboOoDOboOobo
goooooooooootooooooooooooooobooooooooboobo
O00o00oO0o0oO0o0o0ooooo0ooooooooo RISCOOOOoOoOoOOO
OoooooooobobJawvaO0O0O0OO0O0O0OO0OOODOOOOOOOOOOOOO0O0O0O0OO
gilo0i128000b000ooooocooooooboocobooboooboo0oooooona

01 000o0O0ooooooog
Table 1 Host computer environment.

CPU Intel Core2 6600 2.40 GHz
Memory | 2.0GB

(OF] FreeBSD 6.2-RELEASE

Java J2SE, 1.5.0-p4
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Fig. 13 Symmetric multiprocessing architecture.
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Table 2 A result of simulation time comparison.
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