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An executing method of a OS kernel represented in CIL

AKIO TAKAHASHI' and KAZUHIKO KATO*t

This paper proposes a method to run the OS kernel written in Common Intermediate Lan-
guage (CIL) without preliminary data by applying an interpreter together with a compiler.
With the method, kernel data are placed inside of a virtual machine and every functions can

be written directly in our CIL kernel.
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Fig.3 First process: Construct Metadata
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Fig.4 Second process: Compile Kernel
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Table 2 Validating code about Double

//static void TestCalc(double x, double y);
double|] arr = {0, 1, —1, 10, —10
, short.MaxValue, short.MinValue
, int.MaxValue, int.MinValue
, double.MaxValue, double.MinValue
, double.Positivelnfinity
, double.Negativelnfinity
, double.NaN };
foreach(double x in arr) {
foreach(double y in arr) {
TestCalc(x, y);
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0 38 Double.MaxValue 00O
Table 3 Value of Double.MaxValue

ooo
NET Framework
Our Interpreter

Double.MaxValue 00 0
1.79769313486232E+308
1.77008066823353E-+308

04 0DOO0ODOOOOOODO
Table 4 Validating code for metadata

static void ShowMetatype(object o) {
Console.WriteLine("{0}", o);
Console.WriteLine(">_{0}"
, 0.GetType().Name);
Console.WriteLine(">>_{0}"
, 0.GetType().GetType().Name);

static void TestMetatypes() {
ShowMetatype(1);
ShowMetatype("abc");
ShowMetatype(typeof(int));
ShowMetatype(typeof(Console));

}
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Table 5 Result of medata validation
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> Int32

>> PrimitiveType
abc

> String

>> StringType
Type: System.Int32
> PrimitiveType

>> ClassType

Type: System.Console
> ClassType

>> ClassType

06 DOODOODOOOO
Table 6 Validating code for compilation

public static int Calculate(int x) {
if(x==0) return 0;
return x+Calculate(x—1);

07 O0OoOooooodg
Table 7 Performance of native code
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1 30974 24922 1.243

10 91103 24871 3.660
100 736865 31917 23.087
1000 22781301 111316 204.654
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08 JITOODOOOOOOO
Table 8 Validating code for JIT compilation

static int Calculatel(int x) {
if(x==0) return 0;
return x+Calculate2(x—1);

static int Calculate2(int x) {
if(x==0) return 0;
return x+Calculatel(x—1);

static int Test(int x) {
Console.WriteLine("x={0,3}, y={1,3}"
, X, Calculatel(x));

}

static int Test() {
Test(0);
Test(1);
Test(10);

09 JITOOODOOOOO
Table 9 Output of JIT compilation

COMPILE> sum:Calculatel
[0x0211926C:E] sum:Calculatel
[0x02119BF4:C] sum:Calculate2
x= 0, y= O

COMPILE> sum:Calculate2
[0x0211D744:E] sum:Calculate2
x= 1, y= 1

x= 10, y= 55
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Fig.7 Screenshot with Japanese characters
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