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Abstract

Static binding is a major contributing factor for achievihg good run time performance in
languages such as C++. It becomes, however, a cause of large overhead for recompilation
under program modifications. To overcome the problem of recompilation, we designed our
own C-based object oriented language COB with high modularity, and implemented it by
combining late binding and a mechanism called smart compilation to control the recompilation
process. This paper describes these methods with performance evaluation.
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interface of C interface of X

interface of Y

class C < X {
int pub_ivar;
int pub : ,_ifunc (void);

class X {
int xpub_ivar;

class Y {
int ypub_. 1var,
int ypub_: _func (void);

common :
int pub_cvar;
int pub cfunc (void);

common

int xpub_func (void);

common ;

~——c

implementation of C

clientof C

class impl C < Y {

int przv ivar;

int priv_: —ifunc (void);
common :

int prlv cvar;

int priv_ “cfunc (void) ;
definition:

int priv_ifunc(void) {

o
v

void £ (void) {
class C c;

é;;puthfunc();

Figure 1: Example of COB Language
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3 Late Binding
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program I #line | #class | #inheritance l description
maze 843 7 2 | create/solve a maze
lisp 1128 45 41 | a lisp interpreter

Table 1: Program characteristics
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Compilation time(sec.)

program | modified | static prelinking run-time
class | binding | total(prelinking) | determination
maze all 98.3 | 109.4 (12.8) 108.7
class A 36.7| 8.0 (2.0) 8.1
class B 41.8 | 14.0 (5.3) 10.6
lisp all 147.9 | 205.7 (57.6) 198.4
class C 33.8 | 14.7 (4.4) 13.0
class D 1479 62.3 (51.7) 13.4

#modified class [ Time ratio
(all) 1 1.05- 1.3 11-13
1 26-11| . 1.5-39 1

Table 2: Compilation time (under PS/2 AIX)
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Execution time(sec.)
program | #object | static prelinking run-time
binding determination
maze | 7149 9.6 |10.0 (+4.2%) |10.3 (+7.3%)
9979 20.3120.7 (+2.0%) | 21.3 (+3.6%)
lisp | 11222 75| 82 (4+9.3%)| 83 (+10.7%)
22246 15.1 [ 16.2 (+7.3%) | 16.4 (+8.6%)

Table 3: Execution time (under PS/2 AIX)
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Figure 2: Estimated Lines of Compilation
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