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What is it all about?

Journey of a single bit

|

Automated Code Generation

!

Holistic Automated Code Generation




Language constructs 1/2

<reg:field id="CFG">
<doc:desc>
Config register
</doc:desc>
<reg:type read="1"“ write=%“1%/>
</reg:field>

if (wr=1'bl) begin
case (addr)
"CFG_ADDR: cgf <= data[5:2];
endcase
end

reg block: SigCon 10 (
.cgf g(cftg q),

) ;

coverage "CFG" ({

items_pattern:
<text> (HDL, instance) SigCon 1i0.cfg reg we
</text>;

item details: "Values for write
access.";

}i
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Language constructs 2/2

covergroup cfg reg we (@ (posedge clk);
coverpoint data[5:2] iff (wr=1'bl);

endgroup

write bitfield(CFG, 3);

set load 50 SigCon cfg g

CFG; // CFG register
2

4

sfr at 0x01B1
#define CFG_BF1 SHFT
#define CFG BF1 SHFT SIZE

[CFG]
PARENT=SigCon
NAME=CFG

MODE=BYTE
ADDRESS=0x01B1
NOTE=Config register
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HACG PrerequiI

1) Unigue database

2) Automated generation of regular structures

3) Combination of handwritten and automated
generated code

4) Automated dependency handling




Parser plug-in

Source files

Data base Libraries

T

hacg_extract

o

hacg_process

hacg_depmake
S
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—>
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* hacg_extract
» Extracts data based on plug-in
« Stores data in a generic data format

* hacg_process
* Processes source files

* hacg_depmake
» Check dependcies of source files from data sources
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HACG Process 1/2

always comb begin

if @ @) i
/€ pragma hacg be @w
/) Tr—ehs SN,

° op (g.Name == 'SigCon') ;
// FOREACH sf = g.reg;
// "\n if ("; m.lower ("reg.addr ${sf.ID}) begin");
// FOREACH b = sf.bit; IF (b.ID '= "ni");
// m.format (" \n datao b[%$-20s] = %s;",
// "'S${sf.ID} ${b.ID} FLD", m.ffb("${sf.ID} S{b.ID}"));
// END; END;
// "\n end";
// END;

// END; END -%]
////>> Start of hacg inline generated code. Don't change! ////

if (sfr.addr cfg) begin
datao b[ CFG BF1 FILD ] = cfg bfl ff;
datao b[ CFG BF2 FLD ] = cfg bf2 ff;
end

// S TeT=mal ine generated code! <<////
. Pragma hacg end




comment

template

R

if

always comb begin
(rd == 1'b
// pragmy
= FOREACH g = grp('Name'); IF (g.Name ==
FOREACH sf

"\n

FOREACH b
m.format (" \n

"\n

acg begin RegList.REG

g.reg;
if ("; m.lower ("reg.addr ${sf.ID}) begin");

= sf.bit; IF (b.ID != "ni");

if (sfr.addr cfg) begin

end";

datao b[%-20s]
"'S{sf.ID} ${b.ID} FLD", m.ffb("${sf.ID} ${b.ID}"));
END; END;

datao b[ 'CFG BFl FLD ] = cfg bfl ff;
datao b[ CFG BF2 FLD ] = cfg bf2 ff;

end

// pragma hacg_egd

ne generated code!

j©) nw
©S ; 4

bon't change!

<</ /7
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HACG Advantages

* Unique data base
* Applicable to all types of regular structures
» Supported by all scripting and programming languages

- Template commands are part of the source file
* Project-wide templates possible via INCLUDE
» Unified coding style

- Combining automated generated and handwritten code
 Easy step-by-step introduction
* Automated dependency checking and makefile generation
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if (wr=1'bl) begin
case (addr)

// pragma hacg begin RegList.REG
/...
/1) ]>> o0 /)]
"CFG_ADDR: cgf bfl <= datal[5:2];
/1)) .. <</
// pragma hacg end

e(:F(3 Ox3F1
ni [1:0] 2'b00
BF1 [5:2] 4'h3
y ni [7:6] 2'b00
py L T

/11> o0 /] ]/

coverpoint data[5:2] iff (wr=1'Dbl);
/1] .. <<//] ]/

// pragma hacg end

endgroup

i
e

12

reg block: SigCon 10 (
.clk(clk),
// pragma hacg begin RegList.REG
/] ...
[1171>> .0 /1]
.cgf bfl g(cfg bfl qg),
/17 .. <<//]/]/
// pragma hacg end,

Configuration register

R Not implemented
RW Configuration bitfield 1
R Not implemented

[177>> o0 ////

sfr at 0x01Bl1 CFG; // CFG register
#define CFG BF1 SHFT 2
#define CFG BF1 SHFT SIZE 4

/117 oo <<////

// pragma hacg end




CFG Ox3F1 Configuration register

ni [1:0] 2'b00 R Not implemented

[7:6] 2'b01 RW Configuration bitfield 2




if (wr=1'bl) begin
case (addr)
// pragma hacg begin RegList.REG
/..
[717/>> o0 /1))
"CFG_ADDR: cgf bfl <= data[5:2];
"CFG _ADDR: cgf bf2 <= datal[7:6];
/17 .. <</
// pragma hacg end
endcase
end

covergroup cfg reg we (@(posedge clk);
// pragma hacg begin RegList.REG
/] ...

/117> o0 /)]

coverpoint data[5:2] iff (wr=1'Dbl);

coverpoint data[7:6] iff (wr=1'bl);

/1)) ... <<//]//

// pragma hacg end

endgroup

14

reg block: SigCon i0 (
.clk(clk),
// pragma hacg begin RegList.REG
/] ...

[11/>> o0 /)]

.cgf bfl g(cfg bfl qg),

.cgf bf2 g(cfg bf2 qg),

/1] .. <</

// pragma hacg end,

i

// pragma hacg begin RegList.REG

/] ...

/117> o0 /1)

sfr at 0x01B1 CFG; // CFG register

#define CFG BF1 SHFT 2
#define CFG BF1 SHFT SIZE 4
#define CFG BF2 SHFT 6
#define CFG BF2 SHFT SIZE 2

/)] .. <<//]/]/
// pragma hacg end
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