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A specification language is important in rapid prototyping area in software development
environment. In this paper, we explain a computational model OOAG. Using this model, we
can execute the specification just written in OOAG based language. OOAG is a model based
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on attribute grammars and extended by object oriented concepts for describing system’s
dynamic behavior. We show the ability of OOAG for describing structure oriented systems, by

describing UNIX file system using OOAG.
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Fig.3 Data structures in the UNIX kernel.
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Fig. 4 Relation between classes.
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class SYSTEM(|)
-> System1[FT_ROOT(|),INODE_ROOT(|),PLIST(|)]
class PLIST(|)
-> PList1[PROCESS(Ipid),PLIST(])]
-> PListNil[]
class PROCESS(|pid)
-> Proc[FDT_ROOT(pidl),pid]
class FDT_ROOT(pidl)
-> FDT_Rootl [FDT_NDDE(pid,numlnout) ,*INODE_ROOT(|),
*FT_ROOT(]),cur,free,flag,mode,syscalll
class FDT_NODE(pid,numlnout)
-> FDT_Node1[FDT_NODE(pid,num|nout),
FDT_NODE(pid,num|nout)]
-> FDT_Node2[FDT_LEAF(pid,numlnout),
FDT_LEAF (pid,num/nout)]
class FDT_LEAF(pid,numinout)
-> FDT_Leaf1[*FT_LEAF(Inout)]
class FT_ROOT(|)
-> FT_Root1[FT_NODE(num|nout)]
clags FT_NODE(numnout)
-> FT_Nodel[FT_NODE(num|nout),FT_NODE(num|nout)]
-> FT_Node2[FT_LEAF (num|nout),FT_LEAF (num|nout)]
class FT_LEAF(numlnout)
-> FT_Leafl[refer,flag,offset,
*INODE_LEAF ( fnout,mode,ilocked)]
-> FT_LeafNil[]
class INODE_ROOT(|)
-> Inode_Root1[INODE_NODE(numinout),queue,int,in2]
class INODE_NODE(num|nout)
-> Inode_Nodel [INODE_NODE(num|nout),
INODE_NODE (numinout)]
-> Inode_Node2[INODE_LEAF (num|nout),
INODE_LEAF (num|nout)]
class INODE_LEAF (numinout)
-> Inode_Leafi[link,size,ilocked,*FILE(|)]
-> Inode_LeafNil[]
class FILE(])
-> FNormal[*L_file_normal(|)]
~> FDir[DIR_ROOT(|)]
-> FNi1[]
class DIR_ROOT(!)
-> Dir_Root1[DIR_NODE(])]
class DIR_NODE(])
-> Dir_Node1[DIR_NODE(|),DIR_LEAF(|filename,inodenum)]
-> Dir_Node2[DIR_LEAF(|filename,inodenum)]
class DIR_LEAF(|filename,inodenum)
-> Dir_Leafi{filename, inodenum]
external class file_normall];

K5 774Ny AT AOREKRLEN
Fig.5 Production rules for file system.
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class INODE_ROOT(I)
-> Inode_Root1[INODE_NODE(numlnout),queue,ini,in2]
INODE_ROOT:ifree(pid, inumiout)

=> INODE_NODE:ifree(pid,inum|out)

{
INODE_NODE. inum = INCDE_ROOT.inum;
INODE_NODE.pid = INODE_ROOT.pid;
INODE_ROOT.out = INODE_NODE.out;

}

class INODE_NODE(num|nout)
~> Inode_Nodel[INODE_NODE(num{nout),
INODE_NODE (numfnout)]
INODE_NODE$1:ifree(pid,inum|out)
case (less (INODE_NODE$1.inum,INODE_NODE$3.num))
=> INODE_NODE$2:ifree(pid,inum|out)
otherwise
=> INODE_NODE$3:ifree(pid,inumfout)
-> Inode_Node2[INODE_LEAF (num|nout),
INODE_LEAF (num|nout)]
INODE_NODE:ifree(pid, inum{out)
case (equal (INODE_NODE.inum,INODE_LEAF$1.num))
=> INODE_LEAF$1:ifree(pidlout)
case (equal (INODE_NODE.inum,INODE_LEAF$2.num))
=> INODE_LEAF$2:ifree(pid|out)
otherwise
=> /x error! x/
{
INODE_NODE.out = ’error;
¥

class INDDE_LEAF(numlnout)
~> Inode_Leafl1[link,size,ilocked,*FILE(])]
INODE_LEAF:ifree(pidlout)
case (or(null(ilocked) ,
equal(ilocked, INODE_LEAF.pid)))
>

~

(new FILE) = FNil[];
(new link) = 0;
(new ilocked) = ’nil;
INODE_LEAF.out = ’nil;

}

otherwise

=> /* inode is locked. */

{
INCDE_LEAF.out = ’notallowed;

}

6 ifree 7Y X ADER
Fig. 6 Description of ifree algorithm.
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@ SYSTEM BROWSER

ressage-paths = nil

FILE TOOLS OPERATE DEBUG HOOK HELP [ [mssaseeats = nil
= 04l
EVAL: CLASS BROWSER
pr :
SEND: CLOSE VIEW SEARCH EDIT INSTANCE HELP [

SECI:IeDa't TO pr LHS-class name RHS—class name Message name =
null TO pr FT_ROOT :

FDT_ROOT:OPEN_REPI l
PROCESS:CREAT

DYNAMIC ATTRIBUTE:
process.fd = 0

FDT_LEAF
FDT_NODE

SEND: FDT_ROOT FDT_ROOT:CREAT_REI®
null 7O pr o R S .‘
T8 g cosgihellview]
MAGE COMAND Tile Tdilt View Fools Optisny 1 HAGE COHATID | ni- it View ooy Optiony -
il Read tmp_| g p fWrote attribute SHELL_LISP to file SHELL.Isp
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i

FDT_Leafl[&n]), FDT_Node2[FDT_Leafl[&n],

@ OBJECT "PROCESS:PROC #<Object: #405£3118>"
CLOSE CLASS SEARCH VIEW
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FDT_ROOTI 1

INODE_ROOTL

INODE_NODE1  ((NAMEI115(sbc))) NIL  END

———— R
INODE_NODE1 INODE_NODE2 FT_NODE2
ODE2 INODE_NODE2 INODE_LEAF1 INODE_LEAF1 FT_LEAFt
. . ]
INODE_LEAFL INCDE_LEAF1 INODE LEAFL 0 0 NIL @FLE 1 15 NIL @FILE 1 NIL 0 @INODELEAF 0

2 0 1 @FILE 1 10 NIL @FILE 1 200 NIL @FILE
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Fig. 7 Display.
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