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Safe Programming in FLEXJAVA

Selectively approximating data and operations

int computeLuminance (float r, float g, float b) {
float luminance = r * 0.3f + g * 0.6f + b * 0.1f;
loosen(luminance);
return luminance; }

Control flow safety

int fibonachi(int n) { int r;
1f (n < 1) r = n;
else r = fibonachi(n - 1) + fibonachi(n - 2);
loosen(r);
return r; }

Predication to improve approximability

double sobel(double[][] p) {
double x, y, g, r;

x = p[@][0] + ..;

y = pl@][2] + ..;

g = sqrt(x * x + vy * y);
1f(g > 0.7) r =0.7;
else r = g;
loosen(r);

return r;

double sobel(double[][] p) {
double x, y, g, r;

X = p[0][Q] + ..;

y = p[@][2] + ..;
g=sqrt(x * x +y * y);
r=(0>0.7)7?70.7 : g;

loosen(r);
return r;

Source code Approximation
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Small set of language extensions

Reducing annotation efforts

Language-compiler co-design

Language Design

Modular Approximate Programming

Scoped Approximation

int p = 1;

for (int 1 = 0; 1 < a.length; 1++)

p *= a[i];

for (int I =0; I < a.length; 1++) {

p = b[i];
loosen(p); }

Scope of
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Reuse and library support in FlexJava

loosen(s); // enabled
/V

static int square (int a) {
int s =a * a;

return s; }
public static void main
(String[] args) {
int x = 2 + square(3);
loosen(x);
System.out.println(x); }

static int square (int a) {
int s =a * a;
loosen(s); // disabled
return s; }
public static void main
(String[] args) {
int x = 2 + square(3);

System.out.println(x); }

Inter-procedural approximation: loosen_invasive

static int square (int a) {
int s =a * a;
return s; }

public static void main

(String[] args) {

int x = 2 + square(3);
loosen(x);
System.out.println(x); }

static int square (int a) {
int s =a * a;

return s; }
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public static
(String[] args) { >
int x = 2 + square(3); —
loosen_invasive(x);
System.out.println(x); }
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Loop perforation

begin_loose (“PERFORATION”, 0.10);

for (int I =0; I <n; 1++) { ... }

end_loose ();

Neural acceleration

Double foo (Double x, Double y) {
begin_loose (“NPU”, x, y);

p = Math.sin (x) + Math.cos (y);
q =2 * Math.sin (x + y);

end_loose (p, q);

return p + q;
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