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1 int main() {

2 [=]1(int x, int y){ return x + y; };
3 return O;
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}
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#include <functional>

1
2
3 int main() {

4 int a = 2;

5 int b = 3;

6 std::function<int ()> Sum =
7 [=] (int x, int y) { return x + y; }
8 int ¢ = Sum(a, b);

9 return O;

10 }
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/7 . - N /A_out =A_reg; // Module A output\
/* Module A */ B_out = B_reg; // Moudle B output
A_in =B_out;

/* Module A */

A_in = B_out;
A_out=A_reg;
A_reg=""";

A_reg=""";
/* Module B */
B_in = A_out; /* Module B */

B_in = A_out;
B_out =B_reg; :
B_reg=""*; \Breg="'; /

(a) (b)
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(/» 1 class Counter : public Module { ‘\\
2 public:
3 wire<uint> out;
4 reg<uint> counter;
5 wvoid Init() {
6 out = [=]() { return counter(); };
7}
8 void Always() {
9 counter <<= (counter() + 1) & Oxff;
10 }
11 };

05 ArchHDL OOO 80000000 O0OO0O0OOO

module Counter(CLK, out);
input CLK;
output [7:0] out;

1

2

3

4

5 reg [7:0] counter;

6 assign out = counter;

7 always Q@(posedge CLK) begin
8 counter <= counter + 1;
9 end

0 endmodule
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1 class TestTop : public Module {
2 public:

reg<uint> HALT;

reg<uint> cycle;

w

4
5
6 wire<uint> cnt_out;
7 Counter cnt;

8

9 wvoid Init() {

10 cnt_out = cnt.out;

11}

12 void Always() {

13 cycle <<= cycle() + 1;

14 HALT <<= (cycle() >= HALT_CYCLE);
15

16 if (cycle() > (HALT_CYCLE - 10)) {
17 printf ("%d %u\n", cycle(), cnt_out());
18 }

19 }

20 };

21

22 int main() {
23 TestTop testtop;
24 while (!testtop.HALT()) {

25 ArchHDL: :Step() ;
26}

27 return O;

28 }

N /

0O 7 ArchHDL OOOOOOOOOOOODOODOOOOOODOO
oo

1 module TestTop();

2 reg CLK;

3 reg [31:0] cycle;

4

5 wire [7:0] ot_cnt;

6 Counter cnt(CLK, ot_cnt);

7

8 initial begin

9 CLK = 0;

10 cycle = 0;

11 cnt.cnt = 0;

12 end

13

14 always #50 CLK = “CLK;

15

16 always Q@(posedge CLK) begin

17 cycle <= cycle + 1;

18 if (cycle > (‘HALT_CYCLE - 10))
19 $write("%d %d\n", cycle, ot_cnt);
20 if (cycle >= ‘HALT_CYCLE) $finish;
21 end

22 endmodule

J
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class RegisterInterface {
public:

virtual void Update() = 0;
};

class ModuleInterface {
public:

virtual void Init() =
9 virtual void Always()
10 };

W N O WN

0;
= 0;

12 class WireInterface {};
14 namespace ArchHDL {

16 class Singleton {

17 private:

18  std::vector<RegisterInterface*> registers_;
19 std: :vector<ModuleInterface*> modules_;

20 std::vector<WireInterface*> wires_;

21 public:

22 static Singleton& GetInstance(void) {

23 static Singleton singleton;

24 return singleton;

25}

26  void AddRegister(RegisterInterface* ri) {

27 registers_.push_back(ri);

28}

29 void AddModule (ModuleInterface* mi) {

30 modules_.push_back(mi) ;

31 }

32 void AddWire(WireInterface* wi) {

33 wires_.push_back(wi);

34}

35  void Init() {

36 for (uint i = 0; i < modules_.size(); i++) {
37 modules_[i]->Init();

38 }

39 }

40 void Exec() {

41 for (uint i = 0; i < modules_.size(); i++) {
42 modules_[i]->Always();

43 }

44 for (uint i = 0; i < registers_.size(); i++) {
45 registers_[i]->Update();

46 }

a7 }

48 };

49

50 void Step() {
51 static bool init = false;
52 if (!linit) {

53 init = true;
54 ArchHDL: :Singleton: :GetInstance() .Init();
55 }

56  ArchHDL::Singleton::GetInstance().Exec();
57 }

58

69 } // namespace ArchHDL
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/, 1 template <typename T> \\
2 class reg : public RegisterInterface {
3 private:
4 bool set_;
5 T curr_;
6 T next_;
7
8 // copy constructor
9 reg<T>(const reg<T>& other);
10  reg<T>& operator=(const reg<T>& rhs);
11 public:
12 reg(): set_(false), curr_(0), next_(0) {
13 ArchHDL: :Singleton: :GetInstance () .AddRegister (this)
14 }
15  void Update() {
16 if (set_) {
17 curr_ = next_;
18 set_ = false;
19 b
20}
21 void operator=(T val) {
22 curr_ = val;
23}
24  void operator<<=(T val) {
25 set_ = true;
26 next_ = val;
27}
28 T operator O() {
29 return curr_;
30 )
31 }; J
\_
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1 template <typename T>
class wire : public WireInterface {
private:

std::function<T ()> lambda_;

// copy constructor

wire<T>(const wire<T>& other);

wire<T>& operator=(const wire<T>& rhs);

9 public:

10  wire(): lambda_(nullptr) {

11 ArchHDL: :Singleton: :GetInstance() .AddWire (this);
12}

13 void operator=(std::function<T ()> lambda) {
14 lambda_ = lambda;

15}

16 T operator(D () {

17 return lambda_();

18 }

19 };

\_ J

0 11 ArchHDL OOOOOOOOO wireOOOOOO

class Module
private:
// copy constructor
Module(const Module& other);
Module& operator=(const Module& rhs);
public:
Module() {
ArchHDL: :Singleton: :GetInstance () .AddModule (this) ;
}
10  virtual void Init() {}
11 virtual void Always() {}
12 };

: public ModuleInterface {

0N O WN

©

J
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