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(3) Ehrich and Lipeck{"Proving Implementations Correct - Two Alternate
Approaches" ,Information Processing 80.

n

A, f
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foo Im..e vpret f

rﬂ\ l:;‘olc)%ﬂ&ﬁ

Algebra0: address, record, bool,
PO = {PUT(d,r) { d is a B-constant of sort address,
r is a B-constant of sort record},
PO*
Algebral: all sorts in Algebra0,
Pl = {pUT(d,r) | d is a B-constant of sort address,
is a B-constant of sort record}
+ {GET(@) | 4 1s a B-constant of sort address?
Pl*
Algebra2: all sorts in Algebra0,
type - ‘{’"V]RITE": "READ"}’
P2 = {RegW(d,r) | 4 is a B-constant of sort address,
r is a B-constant of sort recor }
+ {Reqr(d) | 4 is a B-constant of sort address?
+ {Complete, TJ},
p2*
Algebra3: all sorts in Algebral,Algebra2

19]2.  LIST OF SORTS IN BASE ALGEBRAS

SPEC Table;

BASE Algebra0;
OoP
access. : PO*, address -> record;
VAR
X SORT PO*;
4,d” SORT address;
r SORT reoord;
AX
Al: access(null,d) = nullrecord;
A2: access(PUT(d,r).x, ")
== if d=d” then r else access(x,d”);

END;

X 3. Spec Table
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SPEC BAbstractMemory;

BASE Algebral;
INCLUDE Table;

op

eraseGET

content : Pl* —> record;

VAR

X SORT Pl¥%;
d SORT address;
r SORT record;

AX
BG1:
EG2:
EG3:
Cl:
C2:
C3:

END;

4.

eraseGET (null) == null;

eraseGET (PUT(d,r) .X) == PUT(d,r) .eraseGET(X) ;

eraseGET(GET(d) .X) == eraseGET(X) ;
content (null) = nullrecord;
content (PUT(d,r) .X) == content (X);

content (GET(d) .X) == access (eraseGET(x) ,d);

Spec AbstractMemory

SPEC Disksystem;
BASE Algebra2;
INCLUDE Table;

oP
ReadBuffer : P2* > record;
WriteBuffer : P2* > record;
Disk s P2* > pO*;
RequestType i P2* > type;
AddressRegister : P2* -> address;
Busy : P2* > bool;
M-control : P2* —> bool;
Testing : P2* -> bool;
VAR
X SORT P2%;

d SORT address;
r SORT record;

AX
MCl:
MC2:

MC3:

MC4:

I1:
I2:
13:
14:

VIR

M-control (null) == true;

FOR s = RegW(d,r) .x AND ReqR(d) .x

M-control (s) =

== if M—control(x) then not Testing(x);
else false;

M-control (Complete.x)

= if M—control (x) then Busy (x)
else false;

M-control (TJ.X) == M-control (x);

ReadBuffer (null) == nullrecord;
Disk (null) == null;

Busy(null) = false;
Testing (null) == false;

Spec Disksystem
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CPLT:

TJ:

LET s = ReqW(d,r) .x IN
ReadBuffer (s) == if M-control(s) then ReadBuffer (x),
WriteBuffer (s) == if M-control(s) then

if not Busy(x) then r,
Disk(s) == if M-control(s) then Disk(x),
RequestType {s) == if M-control (s) then

if not Busy(x) then "WRITE",
AddressRegister (s) = if M—-control(s) then

if not Busy(x) then 4,

Busy(s) = if M—control(s) then true,
Testing(s) = if M-ocontrol(s) then Testing(X);

LET s = RegR(d) .x IN
FOR G IN {ReadBJffer, WriteBuffer, Disk}
G(s) == if M—control(s) then G(x),
RequestType (s) = if M—control(s) then

if not Busy(x) then "READ",
AddressRegister (s) == if M-control(s) then

if not Busy(x) then 4,

Busy(s) = if M—control(s) then true,
Testing(s) == if M—-control(s) then Testing(x);

LET s = Canplete.x IN
ReadBuffer (s)
== if M-control(s) then
if Busy(x) then
if RequestType(x) = "READ" then
access (Disk (x) ,AddressRegister (x))
else ReadBuffer (x),
WriteBuffer (s) = if M-control (s) then WriteBuffer (x),
Disk (s)
= if M-control (s) then
if Busy(x) then
if RequestType (X) = "WRITE" then
PUT (AddressRegister (x) ,WriteBuffer (x)) .Disk (x)
else Disk (x),
Busy(s) = if M—control(s) then false,
Testing(s) == if M-control(s) then Testing(x);

LET s = TJ.x IN

FOR G IN {ReadBuffer, WriteBuffer, Disk,
RequestType, AddressRegister}

G(s) = if M—control (s) then G(x),

FOR G IN {Busy, Testing

G(s) == if M—control(s) then Busy(x);

M & (& 3)
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SPEC Definition By Disksystem}

BASE Algebra3;

INCLUDE Dj.sksystem;

OP
content : Pl* -> record;
typical : Pl* -> Pp2*;
P-control : P2%* ~> bool;
Requesting : P2* -> bool;
Interpret : Pl*, P2*¥ -> bool;
Extract : P2* -> Pl*;
VAR
X SORT Pl¥*;
y SORT P2%;

d SORT address;
r SORT record;

AX
CON1:

TYP1:
TYP2:
TYP3:

PCl:
PC2:

PC3:

EX1:
EX2:
EX3:
EX4:

END;

2l 6.

content (X) == ReadBuffer (typical(x));

typical (null) == null;
typical (PUT(d,r) .x) = Complete.RegW(d,r).typical(x);
typical (GET(d) .x) == Complete.ReqW(d) .typical (x);

P-control (null) == true;
FOR s = ReqW(d,r).y AND ReqR(d) .y
P-control (s)
= jf P-control{y) then
not Busy(y) and not Testing(y) and not Requesting(y)
else false;
P-control (Complete.y)
== jf P-control(y) then Busy(y)
else false;
P-control (TJ.y)
= jif P-control(y) then
Busy(y) or Testing(y) or Requesting(y)
else false;

Requesting (null) == false;

FOR s = ReqW(d,r) .y AND ReqR(d) .y

Requesting(s) = if M-control(s) then true;
Requesting (Camplete.y)

= if M—control (Complete.y) then Requesting(y);
Requesting (TJ.y) == if M-control (TJ.y) then false;

Interpret (X,y)
= if P-control(y) then
x = Extract(y) and
not Busy(y) and not Testing(y) and not Requesting (y)
else false;

Extract (null) == null;

Extract (ReaqW(d,r).y) == PUT(d,r) .Extract(y):;
Extract (ReqR(d) .y) = GET(d) .Extract(y);

FOR s = Complete.y AND TJ.y

Extract (s) == Extract(y);

Spec Definition By Disksystem
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