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® Increasing usage of RISC-V at undergraduate level e Static single-page web application with no external dependencies e Conversion engine
o Support for all of the base integer ISAs:
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BRI |  C O ] o Handles user input and conversion parameters o Support for all of the mainstream ISA extensions:
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- o p o Contains encoding/decoding logic o Bright colors to visually map the relationships
b Pl o AR Gl o B T s o Builds Instruction object from user input between an instruction’s assembly tokens and
o Computes list of Fragments for coloring matching fields binary fields
e Vast RISC-V ecosystem, with many educational tools o Copy buttons for each representation of an
—— [ Instruction ] Instruction

The Davis In-Order (DINO) CPU: A Teaching-focused RISC-V 0x10810513] o Mnemonic completion
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| let decoder = new Decoder(this.bin, this.#config, this.#xlens); .
: o Better responsive Ul for small screens
e However, no RISC-V instruction converter yet! }
1. Input

export class Decoder ({ ‘ TOOl ava”able Online
#convertBinToAsm() { . . .
// Detect OPCODE to run proper decoding logic O httDS//lUDlabgltlab|O/rVCOdeCJ§
. . o fo . this.#opcode = getBits(this.#bin, FIELDS.opcode.pos); ) )
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case OPCODE.OP_IMM:

o Volume 1, Unprivileged Specv. 20191213 L feccdete )
o Volume 2, Privileged Spec v. 20211203

}
}

#decodeOP_IMM() {
// Extract binary fields
const fields = extractIFields(this.#bin);

. . e = fields['imm'],
e [ypes of RISC-V instructions LT e —
funct3 = fields[' funct3'],
rd = fields|['xd']; .
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funct7 rs2 rsl funct3 rd opcode | R-type . // Convert fields to assembly
4. Renderlng const src = decReg(rsl), dest = decReg(xd),; GNU AfferO GPL V3,0
imm|11:0) rsl funct3 rd opcode | I-type el SRR L ) . .
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imm|[12] | imm]|10:5] rs2 rsl funct3 |imml4:1] [ imm|11] | opcode | B-type funct3: new Frag(TYPE_OP, this.#mne, funct3, FIELDS.funct3.name),
xd: new Frag(TYPE_RD, dest, rd, FIELDS.rd.name),
imm[31:12] rd opcode | U-type renderConversion(inst, abiParameter.checked); rsil: new Frag(TYPE_RS1, src, rsl, FIELDS.rsl.name),
) imm: new Frag(TYPE_IMM, immediate, imm, FIELDS.i_imm_11_0@.name);
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this.binFrags.push(f['imm'], f['xs1'], f['funct3'], f['xd'], f['opcode']);
addi x10, x2, 264 Bl this.asmFrags.push(f['opcode'], f['xd'], f['xs1'], f['imm']);
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