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FireSim FPGA E& 1024 F5({HE @ 3.4MHz

hardware-software co-design. As an example, we demonstrate S et e
automatically generating and deploying a target cluster of ':ﬂ_ paramter int I8 = 32, /f Instruction Langth in bits
. 7 parameter int = , /¢ GPR length in bits
19024 3.2 GHz Quad-core server IlOdCS, each with 16 GB 58 parameter int FLEN = 32, // FPR length in bits
- . - 59 arameter int VLEN = 256, // Vector register size in bits
of DRAM, interconnected by a 200 Gbit/s network with 2 - paramtar int WUKT - 1, /7 Wambar of harts raperte
microsecond latency, which simulates at a 3.4 MHz processor G T A RETIE S L e of UGt (At can fere s e e
clock rate (less than 1,000x slowdown over real-time). In o A
a5 . f _ - _
e . 5 § 5 G wWire clk; £ Interface clock
17 ~ extern "C" void dromajo_step{int hart_id, fmn e LS AEA. &7 wire valid [(NHART-1) :@] [{RETIRE-1):@1; 7/ Valid event
18 uj_n‘tﬁxl_t pc, 1 AY [F:] wire [63:@] order [(NHART-1):@] [{RETIRE-1):8]; ff Unigue event order count (no gaps or reese)
19 uint32_t insn DromaJOE/Aj:EI ~ *“‘LE o ] n
- ! = AI 4 T wire [[ILEN-1):8] insn [(NHART-1):@] [{RETIRE-1):8@]; ff Instruction bit pattern
20 uinte4_t wdata, 121%% 256 blt é&;& 1 wire trap [(NHART-1):@] [{RETIRE-1):8]; // State update without instruction retirement
21 uintéd_t mstatus) { 72 wire debug_mode [{NHART-1):@8] [{RETIRE-1]):8]; ff Retired instruction executed in debug mode
T3
74 J¢ Program counter
N 75 wire [I,'(I EN-1): PBI ._rdat [{NHART-1):@] [{RETIRE-1):8]; £ PC of instruction
Y EESYTME R s
7 #¢ X Registers
: = = " " . " T8 wire [31:8] [{XLEN=1):@] x_wdata [{NHART=1):@] [{RETIRE=1):8]; A X data value
6.3.2 Fromajo Co-simulation. SonicBOOM is also integrated with g wire [31:0] a6 [(MART-1):0) [(RETIRE-1):€]; // X data writeback (change) flag
" . " ' aa
the Dromajo [1] co-simulation tool. Dromajo checks that the com- o 11 F Regsters
. " " az wire [31:0] [{FLEN-1):8] f_wdata [{NHART-1):@] [{RETIRE-1):8]; A F data valoe
mitted instruction trace matches the trace generated by a software - ire (31:0) Fo  ((NWART-1):0] [{RETIRE-1):01; /7 F data writeback (change) flag
architectural simulator. Fromajo integrates Dromajo with a FireSim - r—
FPGA-accelerated SonicBOOM simulation, enabling co-simulation @ wmDual o UMMART-ANIRETIEING] /7 v dats eritasack (ctange) lag
at over 1 MHz, orders of magnitude faster than a software-only . o Bl
E{}—Simulﬂ[iﬂﬂ S}rstﬁm. Frﬂmﬂ_jﬂ re_vealed SEVE‘[‘E[I lﬁtﬁ'n[ bugs rEla[Ed L] wire [4095:@] [{XLEN-1):8] csr [{NHART-1):@] [{RETIRE-1):@); /4 Full C5R Address range
i . /\ —aYv
to interrupt handling and CSR management. HEERN Imperas RVVI MEKEER 145,637 bit HOE

SonicBOOM 7E FireSim _E{XZEH ~1MHz BUBSIEEE (EFXIZHFZE R FfimREIEERY32-bit RISC-V CPU)
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