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An impiementation of XINU using ABCL/c+
Norihisa Doi and Yasusi Kodama

Institute of Information Science, Keio University

4-1-1 Hiyosi, Kohoku-ku, Yokohama, 223, Japan

The result of an experiment to develop an operating system kernel
using the concurrent object oriented language called ABCL/c+ is
described.

ABCL/c+ is an extended version of ABCL/! by introducing the
routine object which is the concept to unify procedures, functions and
objects, and is based on the language C.

By using ABCL/c+ and the object oriented approach, the kernel of
the operating system XINU, which is developed by D.Comer at Bell
Laboratories, is rewritten. And it is found that if concurrent object
oriented languages are adopted to develop operating system kernels,
conprehensible, reliable operating system kernels can he gotten.

After the description of the outiine of XINU and the introduction
of ABCL/c+, an approach to implement an operating system kernel using
ABCL/c+ is shown and examined.
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#include <abele.h>
#include <xinu.h>

[object Scheduler
[object Schedule
seript {
(-> :ReSched # int

int OldObjectID;
if( ( [OCB <- [:Refera:‘ate :At CurrentObjectID]]

== )
( [List <~ [:LastKey ReadyTailID]]
\oK: < [OCB <~ [:ReferPriority :At CurrentObjectID]] ) )

if( [OCB <~ [:ReferState :At CurrentObjectID]]
== CURRENT

[OCB <- [:PutState READY :At CurrentObjectID]];
[List <- [:Insert CurrentObjectID ReadyHeadID
[OCB <- [:ReferPriority :At CurrentObjectID]]}];

01dObjectID := CurrentObjectID;
CurrentObjectID := [List <~ [:GetLast ReadyTaillD]];
OCB <- [:PutState CURRENT :At CurrentObjectID}];
Timer <- :Quentum];
ctxsw( [OCB <- [:ReferObjectRegisters :At Oldobjectm}],
v01£9CB <~ [:ReferObjectRegisters :At CurrentObjectID]] );
b

H
state

int CurrentObjectID;

int ReadyHeadlD;

int ReadyTaillD;

script {
(~> :Initialize
ReadyHeadID := [List <~ :NewQueue];
))ReaMailID := ReadyHeadID + 1;

(=> [:Ready ObjectID ReScheduleBool] # int
int ObjectID;
Bool ReScheduleBool;
if( isbadpid( ObjectID ) ) !SYS ERR;
[OCB <- [:PutState READY :At ObjectID]];
[List <- [:Insert ObjectID ReadyHeadID
[OCB <~ [:ReferPriority :At CurrentObjectID]]]};
}&(( ReScheduleBool ) [Schedule <- :ReSched];
no
(-> :ReSchedule
[Schedule <- :ReSched];
{0K;
H
(=> iReferCurrentObjectID # int

) !CurrentObjectID;
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#include <abclc.h>
#include <xinu.hd>

[obj ect BufferCreator

Bool InitializeFlag := TRUE;
int l‘&mfberOfBufferPaols

t {
(=z [:Initialize] where ( InitializeFlag ) # int

InitializeFlag := FALSE;
NumberOfBufferPools := 0;

(=> [:New BufferSize NumberOfBuffets] # int
int BufferSize, NumberOfBuffers

{
short Psw;
char *Where, *Next;

Disable{ Psw );
if( BufferSize < BUFFER MIN BYTE
BufferSize > BUFFER MAX BYTE
NumberOfBuffers < 1~
NumberOfBuffers > BUFFER MAX NUMBER
Nmnb( WherOfﬂufferPools >= W(ZBUPFER[ an;o
ere ryManzzge
( (slgufférS:;zt(a + 2%SizeOf(int) )"N\mbexﬁf&xffers )11

Restore("?sw )
1SYS

else

Restore( Psw );
NumberOfBufferPoolsH

Next := Wher:

BufferSize «- 2‘Size0f(1nt)

for( NMumberOfBuffers-- ; MNumberOfBuffers > 0 ;
NumberOfBuffers--, Where += BufferSize )
*( (int *)Where ) := (int)( Where + BufferSize );

*( (int *)Where ) := (int)NULL;

H [object BufferPool
script
(=> :GetBuffer # int

char *Buffer;

if( Next == NULL )
select
(=> [:FreeBuffer Bufferl] # int
int *Bufferl;

~

{
*Bufferl := (int)Next;
))r](ex 1= Bufferl;
Buffer := Next;
(int)Next := ’Buffer;
*( Buffer + 1) :
b 1(int)Buffer;

(=> [ F\reeBuffer Buffer] # int
int *Buffe:

{
1f( *( Buffer + 1 ) != Me ) !SYS FRR;
else {
*Buffer := (int)Next
Next := Buffe:
10K;

}))
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