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NaiveALU(dataWidth : Int, selWidth : Int) Module {
1o = IO( Bundle {

Input(UInt(datawidth.W))

Input(UInt(datawidth.W))

Input(UInt(selWidth.W))

Output(UInt(dataWidth.W))

NaiveALU
ALU THA
ALU THB
ALU_AND
ALU OR =
ALU NOT
ALU XOR
ALU_ADD
ALU SUB

nu
NS~

===

10.a

10.b

10.y
NaiveALU.

y :=0.U

switch (io0.s)

1s(ALU_THA)
1s(ALU_THB)
1s(ALU_AND)
1s(ALU_OR)
1s(ALU_NOT
1s(
1s(
1s(
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ALU {
OpFuncsMap = ListMap[String, (UInt, UInt) => UInt](

"THA" ) => a),
"THB" = b),
IIANDII
IIORII
"NOT" => ~a)

"XOR" ’ OpCOde(:ij}l_ﬁ\a_é

IIADD "

"SUB" =W D DEERLS

1 ALU(32)
2 ALU(List("ADD", "AND"), 32)

CoOoONOOUTE WN =

B SUMERE

1 ALU(opList : List[SEring], datawidth : Int) Module {
— | 2 10 = I0( Bundle
B XF5|Dopcode'J X M 3 = Input(UInt(dataWidth.w)) ,
:F; U CEREIES 4 — Input(UInt(datawidth.w)) Opcode®Y X |~
/ 5 = Input(UInt(log2Ceil(opList.size).W)) j&e’fﬁ.w-HyD:E
IS DI if-def(E—1] 6 = Output(UInt(datawidth.w)) &>
I:I}lJ TGN I e ; ‘0.4 >l _)I/%4/IE5
;T_EEE 9 10.b

MuxCase(0.U, opList.map(ALU.OpFuncsMap( )).zipWithIndex.map {

] éﬁﬁ&%ﬁjﬁ‘(%%@'{ﬁ?“(i oY (func, opcode) => fio.s === opcode.U) -> 1"'unc('10.a, 'Lo:b)
EDOERT—FTILIC
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Module {...}
Module {
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Module( Sub())
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Sub Module {...}
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subl Module( Sub())
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PERTE> 1 —I)LDIT S R5:

B JHARRET & U CPERODES 1 —)LD U = X% & N
mER1 "W MFunctionUnit (ALU)ICESET D E> 1 —)L(ER)ZSOl(EER

LazyModulelmp

~
FIFO <<trait>>
- size ! int MayExceptionPort < MadModule
+ mayException() : boolean N + getOperandCount() : int
\/
<<abstract>> RegisterFile
s E B TET | S - readPortNum : int Operatorimp AddModule
- writePortNum : int
- &z © i - bundle : OperatorLinkBundle <}
LazyModule
- module : LazyModulelmp
SraModule
<<abstract>> a4
Operator
+ getOperandCount() : int C
FunctionalUnit + getName() : string
<<abstract>> < > ] i .
ReconfigurableModule - operators : Operator B

ConfigrationField

ConfigrationFormat

- name : string
- width : int
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AT 01— ROE: BEENSRE
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Configuration‘ FunctionUnit

opcode width
Controller \ Operandizzexce/ptior]/‘ AddModule

Execution status(exception) Sy
aModule
Controller ‘ I

operands=2

operands=3

Inner PEnode .~ —— | .
‘--"”"'_—_————B—it width = 32 operands=3, exception \‘ MadModule
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—1— ) pi&E2s AddModule

AddModule( p: Parameters) Operator MayExceptionModule {
module = OperatorImp( ) HasExceptionPort {
w_result in_channel.reduceTree( +& )

overflow = w_result.head(w_result.getWidth - in_channel(0).getWidth).orR

exception := overflow
out _channel := w _result
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B JEEZROMZERT S A OperatorZzz ki
B S ERCUDDESD 1 —ILDHEEE

. MayExceptionModule ~L -1 bZ &5k .

AddModule( p: Parameters) Operator MayExceptionModule K

module = OperatorImp( HasExceptionPort
w_result in_channel.reduceTree( +& )

overflow = w_result.head(w_result.getWidth - in_channel(0).getWidth).orR

exception := overflow
out _channel := w _result
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AddModule p: Parameters Operator MayExceptionModule
module = OperatorImp( ) HasExceptionPort {
w_result in_channel.reduceTree( +& )

overflow = w_result.head(w_result.getWidth - in_channel(0).getWidth).orR

exception := overflow
out _channel := w _result
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AddModule( p: Parameters) Operator MayExceptionModule A{
module = OperatorImp( ) HasExceptionPort {
w result in_channel.reduceTlree

ovgrflow = w_result.head(w_result.getWidth - in_channel(0).getWidth).orR

overflow
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B 15RK
B FunctionUnit(I2IB @88 DER S ZsT111EZRE
B ANERO > bO—SHhSHIMNAREZ &Rl SN DB

module FunctionUnit (
3:0 auto_sel _in_select 0,
31:0] auto_sel_in_channel_operands_0,

31:0] auto_sel_in_channel_operands_1,
31:0] auto_sel_in_channel_result,

ZE R =17z Verilog1— RDIOER (FunctionUnit)
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~\

module FunctionUnit( O S_eIectE%G)@E?w?
- &2z BEIRE

31:0] auto_sel_in_channel_operands_0,
31:0] auto_sel_in_channel_operands_1,

31:0] auto_sel_in_channel_result,

AR =117z Verilog1— RDIOHEP (FunctionUnit)
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"
module FunctionUnit( O 49']5’1:%%5@“5@55
3:0] auto_sel_in_select_0, D7N— NIVEERK

y

31:0)! auto_sel_in_channel_o
31:0] auto_sel_in_cha _operands_1,

31:0 LA~ channel_result,

ZE R =17z Verilog1— RDIOER (FunctionUnit)
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B FunctionUnit
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module AddModule B FunctionUnitfAl\

31:0] auto_operator_in_operands_9, %' ‘aF{EF(af@'T:&)

31:0] auto_operator_in_operands_1, Dih— =

m A—)\—TJ0O—
ooy o

[32:0] w_result auto_operator_in_operands_0 + auto_operator_in_operands_1;

auto_operator_in_result = w_result[31:0];

A% =1z Verilogd— R (AddModule)
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module FunctionUnit(
3:0 auto_sel _in_select 0,
31:0] auto_sel_in_channel_operands_0,
31:0] auto_sel_in_channel_operands_1,

31:0) auto_sel_in_channel_operands_2,
31:0] auto_sel _in_channel_result

&R =117z Verilog1— RDIOHEP (FunctionUnit)
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B E3IARS > RHE ]

module FunctionUnit( DiR— VIR,
330 auto_sel _in_select 0,
31:0] auto_sel_in_channel_operands_0,
31:0] auto_sel_in_channel_operands_1

31:0) auto_sel_in_channel_operands_2,

31:0] auto_sel _in_channel_result

ZE R =17z Verilog1— RDIOER (FunctionUnit)
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r

module FunctionUnit m BlIFER AR — I\(iﬁﬂll%]
330 auto_sel _in_select 0,
31:0] auto_sel_in_channel_operands_0,
31:0] auto_sel_in_channel_operands_1,
31:0) auto_sel_in_channel_operands_2,

31:0] auto_sel _in_channel_result

ZE R =17z Verilog1— RDIOER (FunctionUnit)
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B SE(F EDER CIEFEE 2R 2B/
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module AddModule(

31:0] auto_operator_in_operands_0, N W%ﬁ“ﬁﬁﬁl_ﬁ— |\33<J:Uf
31:0] auto_operator_in_operands_1, A—=)\=J0O0—RBO>Y IDHEK

31:0] auto_operator_in_result

132:0] w_result = auto_operator_in_operands_0 + auto_operator_in_operands_1;

auto_operator_in_result = w_result[31:0];

endmodule

H % =1z Verilog1— R (AddModule)
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