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r13bIK NIV

~elfrMcCTpbI U

~eXNMbI

// Twurel JJaHHBIX

type BYTE = card(8)

type SHORT = int(16)

type DWORD = card (64)

// Unsigned
// Signed
// Unsigned

// Memory Operations
let MemOp LOAD = 0 // Int Constant
let MemOp STORE = 1

// Twunel JocTyrna K I[aMaTu

let AccType NORMAL = 0
let AccType ORDERED = 5
let AccType PTW = 8

// Perwmcrprl u IICceBIOHMMEI
reg X[32, DWORD] // 32 DWORD Registers
reg SP[DWORD] alias = X[31]

// Pexwume! JJocTyrna k Perwucrpam
mode REG(1i: card (b)) = X[1]
syntax = format ("xsd", 1)
image = format("$5s", 1)

// E.g. x13
// E.g. 01101

mem MEM[ (2 ** 48) / 8, DWORD] e
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A3bik NM

Onepauuun n nx Npynnol

// UWHCTPYKIIMS UTEHMUS JaHHBIX
op LDAR(rt: REG, rn: REG)
syntax = // AccembiepHrri dopMmaT

format ("ldar %s, [%s, #0]1",
rt.syntax,
if rn.i == 31
then "sp"
else rn.syntax
endif)
image = // JBomuHEE! dOpMaT

format ("1100100011011111111111%5s%5s",
rn.image,
rt.image)
action = { // CemanrTuxa MVHCTPYKIMMI
F (MemOp LOAD, rt, rn, 64,

AccType ORDERED) .action; G
}

op F(opc: BYTE, rt: REG, rn: REG, ...)
action = {
va = rn; // Register Read
if opc == MemOp LOAD then
if va<...> != 0 then
exception ("AlignmentFault") ;
endif;

temp = MEM[va >> 3];
rt = temp<...>; // Register Write

endif;

// I'pynna Omneparimi
op LOAD = LDR | LDUR |

LDAR |
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A3bIK mmu Tunbl agpecoB n CerMeHTbI

address VA ( // Mapping of VA to PA
vaddress : 64, // Virtual Address segment SEG(va: VA) = (pa: PA)
acctype 4, // Memory Access Type range = (0, OxOO0OOffffFFFFffff)
iswrite : 1, // Store/Load read = {
wasaligned 1, // Aligned/Unaligned // Flat Address Translation
size 6 // Data Portion Size pa.paddress = va.vaddress<47..0>;

)

address IPA ( // Or Table-Based Translation

if then

ipaddress : 48, // Intermediate Address
level : 2, // Page Table Level record = TLB(va);
secondstage : 1, // Second/First Stage pa.paddress = f(record, va)
) endif; a
}
address PA (
paddress : 48, // Physical Address buffer TLB(va: VA)
entry = (...) // TLB Record Format e
) c. // Other Parameters
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EINTdnaInIl't b VEDE SIF TTIAT

// Register-Mapped Buffer // Memory-Mapped Buffer

register buffer TLB(va: VA) buffer TranslationTable(va: VA)

ways = N // Associativity eml:?l\gOEE]; 9 /) <63..55>

sets = M // Number of Sets N l, V. ”<54>

index == g(Va) // Index Function Contiguous ]_, // <52>

RESO 4, // <51..48>

policy = none // Eviction Policy pa 36, // <47..12>

nG 1, // <11>

entry = ( // Entry Format AF 1, // <10>

perms : Permissions, SH 2, // <9..8>

nG -1 AP 2, /J/ <7..6>

. ’

. : <o>
contiguous : 1, NS Lo/ 7
blocksize : 32 AttrIndx : 3, // <4..2>

° 4
page : 1, // <I>
addrdesc : AddrDesc valid .1 /) <0>
) ) ...
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- u ,
A3bIK Mmu JIVIkd J11PdABJICHWY
mmu MMU (va: VA) = (data: 64) // Translation Table Walk
read = { // Load Operation function AArch64TableWalk (...): TLBRecord {
if va.acctype != AccType PTW then if then AArch64TranslationFault(); endif;
pa = AArch64TranslateAddress (va); if then AArch64AddressSizeFault (); endif;
else // Level 0
pra = SEG(va); // Flat Translation c = AArché64TranslationTableWalkRepeat (c);
endif; if c.return ALL != 1 then // Level 1..3
if 11 (pa).hit then else c.= AArch64d4TranslationTableWalkRepeat (c) ;
if va.acctype != AccType PTW then endif;
temp = AArch64MemSingleRead (va) ; }
else
temp = MEM(pa); // Stage 1 Address Translation
endif; function AArch64Sl1Translate (...): AddrDesc {
o .. if S1 ENABLED then
endif; S1 = AArché64TranslationTableWalk(...);
data = temp<...>; ce
} endif;
write = { ... } // Store Operation Q return Sl.addrdesc; e
} }
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class MmuTemplate < ArmV8BaseTemplate
def run
block (:engine => "memory", ...) {
ldar reg( ), reg( )

do situation ("access",

miss ("TLB"), # Constraints
hit ("TranslationTable™"™, 0)
end

stlr reg( ), reg( )

do situation ("access",

hit ("TLB"), # Constraints
miss ("L1"),
end
}
end

end
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UHnumnanusupyrowmum Koa

# Preparator for L1 Cache
# Default Preparator for buffer preparator (
# X Registers (REG Mode) ‘target => "L1") |

preparator (:target => "REG") { movz x0, address (0, 15), 0 # Data Address
movk target, wvalue (0, 15

)
) O o o o
movk target, wvalue(lo, 31), 1 ldar x1, x0 4 Load Data a
movk target, wvalue (32, 47), 2 }
(48 ), 3

movk target, value , 63),
J # Preparator for Translation Table (Level 0)
buffer preparator (
# Optimized Preparator :target => "TranslationTable") {
preparator (:target => "REG" mrs x0, ttbr0 ell Table Base
rmask => "0000XXXXXXXXXXXX") | movz x1, address, 0 Entry Index

movz target, wvalue (0, 15), O add sh reg x0, x0, x1, LSL, 3
movk target, wvalue (16, 31), 1 movk x2, entry (0, 15), O
movk target, wvalue (32, 47), 2

} G stlr %2, %0 4 Write e
}
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MicroTES EETU TN S

* BbicoKaAa aBTomaTtm3auma Ha 6a3e cneumnPuKaumm

* [MBbKaA HAaCTPOMKa Ha Pa3Hble apPXUTEKTYPbI

ApXuTeKTypa ARMv8 AArch64
* PaclwmnpaemocCTb

ARMvS8 Reference Manual ~ 2600 cTpaHuL,
ARM ARM Parts B, C, D, J ~ 2000 cTpaHuL,
o
I'Iop,,u,epmka ARMv8 Supplement 1 Parts B, E ~ 600 cTpaHuy,
° Open source MoapepxmMBaemblie MHCTPYKUUN = 750 MHCTPYKU NN
Cneuundukaumm ISA (nML) ~ 11000 cTpokK

* [lpumeHAeTCA B
Cneundumkaumm MMU (mmuSL) =~ 2000 cTpok

PE€a/IbHbIX MPOEKTAX Tpyao3atparbl ~ 1 yuen./rop,
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MicroTES MnaHbl Ha Byayulee

* Online-reHepauna TeCToBbIX NPOrpamm

* [eHepaumna cMMynATOpPOB
* OueHKa TeCcToBOro NnoKpbITUA
* HacTpanBaemaa KOMMNUAALLNA

* Bepudukrauma NO ¢ yyeTom LeNeBON apXUTEKTYPbI
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MicroTES KoHTakTbl

(' @ | 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,
GPU, etc.

[=]

http://forge.ispras.ru/projects/microtes
microtesk-support@ispras.ru
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o) F-Ted " [sJe 1l Bonpocbi?

-org 0x50000

start: nopg
adr x0, prage table
msr ttbr0O 11, x0
movz x0, #0=x8082, LS. #1cG
movk x0, #0x321°2, LSIT. #0O
msI¥ tcr 11, =0
isb # O
movz x0, #0x30cS5, LST. #16
movk x0, #0x0831, LsL. #0
msxr sctlr ell, =x0O
isb #0
movz x0, #0x0020, LS. #16
movk x0, #0x4000, LST. #0
[x0, #O01]

ldar x1,
hlt #0x£f00d
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