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AnekcaHgp KamKkuH

NHCTUTYT cucTemMHOro nporpammunposaHuna PAH



JTO reHepaTop TeCTOBbIX MPOrpamMmm

Mopaenb nnv nportotun Tpaccbl UICNONHEHUA

: (HDL, FPGA) (Tarmac)

0x2000: lui ...
0x2004: ori ...
0x2008: lui ...
0x200c: ori ... —»  Komnapatop Tpacc

0%2010: add ... Perl, Python
0x2014: sub ( yt )

0x2018: bug /

TecTroBble nporpammbl
(ASM)

lui a0, Oxdead
ori a0, a0, 0x0
lui al, Oxbeef

ori al, al, OxE ITaNIOHHbI cMMYNAaTop
add t0, a0, al (C/C++, SystemC)
sub tl1, a0, tl [
add t0, to, tl/ |
0x2000: lui ...
0x2004: ori ...
0x2008: lui ... )
0x200c: ori ...
0x2010: add ...
0x2014: sub ...

0x2018: add / e



Kak ero pa3pabortatb?

L=

Add Word

31 26 25 21 0

SPECTAL
000000
6 5

™

Format: ADD rd, rs, rt

Operation:

100000
6

MIPS32

if NotWordvalue{GPR[rs]} or NotWordvalue(GPR[rt]) then

UNPREDICTABLE
endif

temp « (GPR[rs]a | |GPRI[rs]yy o) + (GPRIrt]y;||GPR[rt]lay 4)

if temp,, # temp;; then
SignalException (IntegerOverflow)

else

GPR([rd] « sign_sxtend(tempsz;__g)

endif

TECHNOLOGIES

PykoBoAacTBO NO cUCcTEeMe KOMaHA,

MapameTpbl reHepaumm (LWabaoH)

0 MocnenoBaTeNbHOCTM KOMaHA,
0O OrpaHMYeHMA Ha AaHHble

0 PacnpegneneHusa BepoATHOCTEN

O UT.4.UT.0O.

TEST PROGRAM:

addiu
sw
move
sw

sw

sw

j

nop
LABEL 3:
1w
addiu
sw

j

nop
LABEL 5:
1w
sll
move
1w
addu
ldcl
1w
sll
move
1w
addu
ldcl
c.lt.d
nop
bclt
nop

J

nop

$Ssp, Ssp,-24
$fp, 16 ($sp)
S$fp, $sp
$4,24 ($£fp)
$5,28 ($£fp)
$0,12($fp)
LABEL 2

$2,12(Sfp)
$2,%2, 1
$2,8(Sfp)
LABEL 4

$2,12($fp)
$2,%2,3
$3,582
$2,24 ($fp)
$2,8$3,5%2
$£2,0(52)
$2,8($fp)
$2,%2,3
$3,%2
$2,24 (Sfp)
$2,83,52
$£0,0(52)
$f0,S$f2

LABEL 8

LABEL 6

52,12 ($fp)
$2,%2,3
53,52
$2,24 ($fp)
$2,$3,$2
$£0,0($2)
Sf0,0(Sfp)
$2,12 ($fp)
£2,%2,3
$3,$2
$2,24 ($fp)
$4,$3,$2
$2,8 (Sfp)
$2,%$2,3
$3,$2
$2,24 ($fp)
$2,$3,$2
$£0,0($2)
$£0,0($4)
$2,8 (Sfp)
$2,%$2,3
$3,$2
$2,24 ($fp)
$2,$3,82
Sf0,0(Sfp)
$£0,0($2)

$2,8 ($£p)
$2,%2,1
$2,8($fp)

52,8 ($fp)
$3,28(Sfp)
$2,$2,83

$2,50,S5L5

$2,12 (Sfp)
$2,$2,1
$2,12(Sfp)

$3,12 (Sfp)
$2,28 (Sfp)
$2,82,-1
$2,83,82
$2,$0,$13

$sp, Sfp
S$fp, 16 ($sp)
Ssp, $sp, 24
$31




ECAn TONbKO CUHTAKCUC \

A
HapyweHune npeaycnosunin: UNPREDICTABRLE

Ob6paleHna K HEMHNLMATN3UPOBAHHbLIM AaHHbIM
Mepexoabl Ha3ag MOTYT Bbl3BaTb 3aLMK/IMBAHUA
Hunzkana BepoAaTHOCTb BO3HMKHOBEHUS corner-cases

HeBosmoxKHocTb co3ganHusa self-checking tectos



Hy»XHO y4YMUTbIBaTb CEMAHTUKY

[eHepaTop Ha 6a3e MicroTESK

—
/ TpaHcaAaTop \ Mogaenb npoueccopa

Cneundukaunm

TecToBble nporpammsl

lui a0, Oxdead
ori a0, a0, 0xO0

= lui al, Oxbeef
ori al, al, Oxf
» TectoBble WabnoHbl —>Vilelo RIS [ eER el o] \ azg tf' ag, ai
s tl, a0, t
add tO0

, to, tl/




ML mode R (i: card(5)) = GPR[1]
CneLIIMd)MKaLIIMM Ha n syntax = format ("r%d", 1)
image = format("%5s", 1)
type DWORD = card (64) Perucrpb action = {
reg GPR [32, DWORD] Vo Pexumbl gocryna
KomaHab!

op ADD(rd: R, rs: R, rt: R)
image = format("0000%5s%5s%5s0000100000", rs.image, rt.image, rd.limage)
syntax = format("add %s, %s, %s", rd.syntax, rs.syntax, rt.syntax) P\
action = {

if (NotWordValue (rs) || NotWordValue(rt)) then R DD
unpredictable; = 0 .
endif; e | v [ [ [ |
temp = rs<31>::rs<31..0> + rs<31>::rt<31..0>; sxﬁ:”“”&“ MIPS32
if (temp<32> != temp<31>) then £ NotMoraVatue (6P {731) o NotMordVaue (GRRIEC1) then
exception ("IntegerOverflow"); emp - (GER(zel ] [GPR(£s sy o) + (GPRIzty | [GPRIEt] g o
else <\____,
rd = sign extend (DWORD, temp<31l..0>); o e erend e )
endif;
} Cneundukauma



LLIa6f|OHb| Hd RUby Bcero 2 X 2 = 4 BapuaHTa

class MyTemplate < Template
MHuumnanmnsupylowmim Kop,

def initialize ... end

def pre ... end .

def post o Mponor / anunor lui r9, 0x858d

def run ori r9, rg9, Oxc02e
block (:combinator => 'product') { lui r10, 0x58d2

add t0, tl1, t2
do situation('Normal') end

lui rl12, 0x898a

add t0, tl, t2 - ori rl2, rl2, 0x49b7
} do situation('IntegerOverflow') e lui r13, 0x0f31
jterate | BeaKue “Guikn” ori rl3, rl3, 0Oxc6ba
sub t3, t4, tb5 T o
do situation ('Normal') end €cToBoe€ BO3aencTeune

sub t3, t4, tb5

do situation('IntegerOverflow') end add rs, r9, rl0
) T~——> sub rll, rl2, rl3

}.run
end
end



3aKn4yeHue

* BbicOKasa aBTomaTtm3sauma Ha 6a3e cneundurKaumm /

* [MBKaA HAaCTPOMKA Ha pPa3Hble aPXUTEKTYPbI

e PacwmnpaemocTb Y —— MIPS™

* NMopaepka MIPS  Yucno komanga 250 13 320
e Open source O6vem NML cneundmkaunm 4.5 KLOC

Tpyao0eMKOCTb 4 yen.-mec.
* [fpumeHAaeTcA B PYA

pea/ibHbIX MPOEKTAX



byayuwee MicroTESK

* Online-reHepaumna TeCTOBbIX MPOrpamm
* [eHepauna cumynAaTopos

e OueHKa TeCToBOro noKpbITUA

* HacTpanBaemaa KOMNUNAALLUA

* Bepudurauma NO c yyeTom LENEBOUN apXUTEKTYPDI



http://www.iSprasopen.ru

~\ MockgBa, Poccus

01-02 [lekabpsa 2016

OTtkpbITasi KOH(PEPEHITUS
HCII PAH 2016

MECTO IPOBEJEHHA IIPOTPAMMA  HCTOPHA

PETHCTPAITHA JOKTAIOBI ITAPTHEPBI

MEPOIIPHATHA TIPOTPAMMHBIN KOMUTET
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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, memory 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 netwarks) 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,

GPU, etc.




