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* He pONXKHO 6BbITb
* HapyweHun npeaycnosmin: UNPREDICTABLE
* 0bpalleHNN K HEMHULMAIN3UPOBAHHbIM AAHHbIM
* 3aLMK/INBAHMIA B TECTOBbIX MPOrpammax
e losXHa 6bITb BO3MOXHOCTb
* NOKPbITUA MHTEPECHbIX CUTYaLUni (corner cases)

* CO34aHUA BCTpOeHHbIx npoBepok (self-checks)
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2.2 Base Instruction Formats
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RN EE\Y/IN Tuinbl, perucTpbl M peXmMmbl AOCTYNA

// KOHCTAHTE // PerucTpEl M IICEBIOHVMEI
#ifdef RVo64I reg XREG [32, XWORD] // 32 permcrpa XWORD
let XLEN = 064 reg SP[XWORD] alias = XREG[Z]
#else reg PC[XWORD]
let XLEN = 32
#endif
let MEM SIZE = 2 ** (XLEN - 2) // PexXuMel HOCTYIa K PEeruMCTpaM
mode REG(1i: card(5)) = XREG[i]
// TuObl OAaHHEIX syntax = format ("x%d", i) // E.g. x13
type BYTE = card(8) // Unsigned image = format("%5s", 1) // E.g. 01101
type WORD = card(32) // Unsigned
type XWORD = card (XLEN) // Unsigned a
type XINT = int (XLEN) // Signed
G // MaccuB QuUBMUYECKOM [IaMITHI
mem MEM [MEM SIZE, WORD] e




e E\/IN Onepaumu U nx rpynnbi

// Omepanms CrIoXeHus // TI'pynmnel oneparmi (MJIN-npaBuia)
op add(rd: X, rsl: X, rs2: X) op ALU = ADD |
syntax = format("add %s, %s, %s", op BPU = BEQ | a
rd.syntax, rsl.syntax, rs2.syntax) op Op = ALU | BPU | ...
image = format ("0000000%s%s000%s0110011",
rs2.image, rsl.image, rd.image) // Kowmmoswuiims omneparnmy (M-npaBiuiio)
action = { // Cemanrmxa wmHCTDYKIMMI op instruction (operation: Op)
rd = rsl + rsZ; syntax = operation.syntax
J image = operation.image
// Omneparmss BeTBJICHMUS action = {
op beg(rsl: X, rs2: X, imm: card(12)) XREG[O] = O;
syntax = format("beq %s, %s, %<label>d", ...) prev_pc = PC;
image = ..
action = { operation.action;
if rsl == rs2 then if PC == prev_pc then
PC = PC + (sign_extend (XWORD, imm) << 1); PC = PC + 4;
endif; e endif; e
} }
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class MyTemplate < RiscVBaseTemplate Bcero 2x2x1 = 4 TecCcTOBHX nOpuMepa
def run
block (:combinator => 'product', # MHNOManmM3anmnsg
:compositor => 'random') { ori a’, a7, 0x2d7
iterate { slli a7, a7, 0xb
xor x( ), x( ), x() ori a’, a7, 0Ox1
lui x( ), slli a7, a7, 0xb
} - ori a7, a7, 0x3d2
iterate { ori t3, t3, 0xlo4
and x( ), x( ), x() sl1li t3, t3, 0xb
or x( ), x(), x() ori t3, t3, 0x52b
} N N N s11i t3, t3, 0xb
iterate { ori t3, t3, 0x24e
aulpc x( ),
} - # TecToBOE BOBIEHCTBMUE
} .run and s4, a7, a’l
end xor s8, s4, t3
end auipc t2, Oxafc37 a




A3blK Ruby WEIZIMELVEL Q7 Iz N e)i]

# Wunuimanmuszanmns peructpoB X

preparator (:target =>
if rve4di then
orl target, zero,

IX') {

value (53, 63)

slli target, target, 11
orli target, target, wvalue (42, 52)
slli target, target, 11
orli target, target, wvalue (32, 41)
s1lli target, target, 10

end

orli target, target,
s1l1li target, target,
orli target, target,
slli target, target,
ori target, target,

value (21, 31)

11

value (10, 20)
11

value (0, 9)

# ONTMMMBMPOBAHHAS WMHUIMAJIN3ALNSI PEIrMCTPOB
preparator (

:target => 'X',

:mask => "0000000000000000™) {

or target, zero, zero

}
preparator (
:target => X',
:mask => "FEFFFFFFFEFFFEFEEE") |

nor target, zero, zero
}

# MHMUIMAIMBaIMS [IaMaTH

memory preparator(:size => 64) {
prepare tl, wvalue
prepare t2, address
sd tl1, t2, O
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* TectoBble AaHHbIe (3HaYeHUA onepaHaoB)

e ChydyamHasna reHepaumsa (range, dist, ...)

* Pa3peweHune orpaHnyeHmni (BHewHue SMT-pewsatenn)

* TectoBble Nnocnea0BaTe/IbHOCTU (MOTOKM UHCTPYKLMN)
 KombuHatopHaa reHepauma (combinator, compositor, ...)

* CneumannsnpoBaHHble reHepaTopsbl (branch, memory, ...)




MicroTESK

* BbicOKaAa aBTomaTm3aLma Ha ba3se cneumnPuKaumm

* [MOKaA HAaCTPOMKA Ha Pa3HbIE APXUTEKTYPbI

* Pacimpsiemocts

RISC-V Instruction Set Manual 145 cTpaHuy,

* NNogpepKka RISC-V  volume I: User-Level ISA (v. 2.2)

RV32l, RV64l, RV32M, RV64M, RV32A,
o O pe n source RV64A, RV32F, RV64F, RV32D, Rv64D

NMopgpepkmsaemble MHCTPYKUMKU 201 MHCTPYKUMA
* [ PUMEHAETCA B Cneundukauyum ISA (nML) 2300 cTpokK
pea/iIbHbIX MPOEKTAX




MicroTESK

* [loBbilEHME YPOBHA aBTOMAaTM3aLLMM FreHepPaLLK
* Online-reHepauuna TeCTOBbIX MPOrpamMmm
* OLeHKa TECTOBOrO MOKPLITUA Ha YPOBHE apXUTEKTYpPbI

* CTaTyecknm aHanns n sepndmnkauma bMHapHOro Koga




MicroTESK LIy

é @ | forge.ispras.ru/projects/microtesk

Home My page Projects Help

MicroTESK

(TN Activity Roadmap Issues Newissue Gantt Calendar News  Documents

Overview

MicroTESK is a reconfigurable (retargetable and extendable) model-based test program generator (TPG) for
microprocessors and other programmable devices (such kind of tools are also called instruction stream
generators or ISG). The generator is customized with the help of instruction-set architecture (ISA) specifications
and configuration files, which describe parameters of the microprocessor subsystems (pipeline, memaory and
others). The suggested approach eases the model development and makes it possible to apply the
model-based testing in the early design stages when the microprocessor architecture is frequently modified.

The current version of the tool supports ISA specification (in nML) and manual development of test program
templates (in & Ruby). It also implements lightweight methods for automated test program generation, including
random-based and combinatorial techniques. Facilities for describing memory management units and
microprocessor pipelines (microarchitectural networks) are under development, and so are the methods for
advanced test program generation. The framework is applicable to a wide range of microprocessor
architectures including RISC (ARM, MIPS, SPARC, etc.), CISC (x86, etc.), VLIW/EPIC (Elbrus, Itanium, etc.), DSP,
=Rl et

nttp://www.microtesk.org/

nttp://forge.ispras.ru/projects/microtesk-riscv

nttps://www.facebook.com/MicroTESK

microtesk-support@ispras.ru
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. text

—Start: addi t 1,
addi t2, zero, O0x271

beg tl1, t2, done
slt t£tO, tl1, t2
bne tO, =zZero, if less

Zexro, 0x18

nop

sub tl1, t1, t2
J cycle

nop

sub t2, t2, tl1
J cycle

add t3, tl, =zZero




