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; 3 Assume each instruction latency is 1, the ResMIl will be set to 1.
Scalar Register File Vector Register File However, the LMUL will group multiple registers and affect operation
IE-Instruction Fetch latency in some processor implementation.
DP:Dispatch The resource conflict might happened at cycle 3 when the latency of
ID:Instruction Decod o
i e 1 t vector operation is larger than 1. As a result, the ResMIl should be
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modified.

Algorithm 1: The algorithm to evaluate ResMII with con-

L LV M B a C ke n d sideration of LMUL factor

Input : The maximum register pressure: MaxPressure

number of spill register: S

a . C O d e ge n fl OW Total Latnecy of vector unit instruction: LV

Total Latency of other unit: LO

parameter: The number of registers in the register file: NR=32
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Pre'RA v - - -
Number of vector units: VectorUnits
___________________________ RegisterAllocation Number of other function units: OtherUnits
Post-RA Output  :Feasible LMUL value: LMUL
ResourceMIl: ResMII
AsmPrinter <t VLIWPacketizer = 1 begin
Print assembly code l ] MaxPressure "~ 25
Lowering custom instruction . 3 if LMUL < 1 then
“package” DFAPacketizer . | LMUL — 1
DFA Generated with 5 end LVALMUL F
TatgetSchedule.td * _lac LO
Greedy ¢ ResMIT « max{ VectorUnits ° OtherUnits}
7 end

In this code generation flow, we add DFAPacketizer to group instructions into an
instruction bundle and rewrite RISCVAsmPrinter to emit instruction bundle with
the custom instruction we use to imply the begining of the bundle.

In this algorithm of deciding the feasible ResMIl, we calculate the
feasible LMUL first, and it is done by dividing the number of vector
registers with the maximum register pressure and square of

b COd ege N exam p [e number of spill registers. Then the LMUL will be considered as a

factor to get the feasible ResMiII.
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