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Peructpossliii daiin

JlennBoe BbIYMCAEHNE COCTOAHNS
Bonbline maccusbl

Peructpbl, nons, 6aHku
MNpepbiBaHus

I[@ Endianness
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Ha npownoii nekyun

WNHTepnpeTaTopbl — npocToli MeTog, co3gaHus mMogesneli
MpOLIECCOPOB




Bonpocel
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Bonpocel

m Yem gekogmpoBaHume oTiMYaeTcst OT agusacceMbnuposanus?

m Yem npepbiBaHMe OTANYAETCS OT UCKIOYHEHUS !

m MoxeT nn cuenneHHbIli nHTepnpeTaTop bbiTh K3WMpyowmnm?




Mnatdopma

CPU

PIC

PIT

MMU

RAM




Peructpossiii daiin

Register r31 r30

Register r29 r28 r27 r26 r25 r24

Register 123 r22 r21 r20 r19 r8

Register 7 r16 r15 r14 r3 r2

Register r11 r10 9 LR r8 r7 6

Register 5] r4 r3 r2 r1 ]

Table 4-3. General-Purpose Registers
Grp# | Reg# Reg Name USER SUPV Description
MODE | MODE

0 0 VR - R Version register

0 1 UPR - R Unit Present register

0 2 CPUCFGR - R CPU Configuration register

0 3 DMMUCFGR - R Data MMU Configuration
register

0 4 IMMUCFGR - R Instruction MMU Configuration
register

0 5 DCCFGR - R Data Cache Configuration
register

0 6 ICCFGR - R Instruction Cache Configuration
register

OpenCores. OpenRISC 1000 Architecture Manual rev 1.0




C-cTpykTypa

#include <stdint.h>
#define NO_GPRS 32
#define NO_SPRS 1024
#define REG_VR O

#define REG_UPR 1

VAT ¥

typedef struct cpu {
uint32_t pc;
uint32_t gprs[NO_GPRS];
uint32_t sprs[NO_SPRS];

} cpu_t;




Xo3siickue perncTpbi

m [locTyn Kk CTpyKType B NaMsT MeASIEHHbINA
m [locTyn K x03sicKUM peructpam bbicTpee

m PasmecTtum roctesble pernctpbl Ha xo3siickux!

m register cpu_t* cpu __asm__("rbp");




Xo3siickue perncTpbi

Bce roctesblie PerncTpbl MOryT He NOMECTUTbCA

Ectb cmbicn pa3MelaTb TOJIbKO CaMbl€ HaCTO NCNOJIb3yeEMble

MNoTeps nepeHocumocTy koga

m Mbl Melnaem pa60Te KOMMUNATOPA: AaBNE€HNE Ha PErNCTpbI

Cneuunanuzauns peructpos: PC, SP, FP[0-7]




JleHnBoe BblYMCNEHE COCTOAHUSA

m Boobuie He BblYMCAATL COCTOSIHME, NOKa OHO He noHagobutcs!
m [lpumep: |IA-32 EFLAGS

m flags = f(a, b, op) pnsi nocnefHeidn MHCTPYKLUN, BANSIIOWENR Ha

dnaru
0.16
m Overflow
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0
Linux gzip, 13 MB N,

Yair Lifshitz et al. Zsim: A Fast Architectural Simulator for ISA Design-Space Exploration




Hoctyn k O3V n bonbwmm maccmeam

MpocTo BbIAENNTL Ha Ky4e!
uint8_t *buf = (uint8_t *)calloc(BUF_SIZE, 1);

/* read */

uint8_t val buf [offset];

/* write */
buf [offset]

val;




Hoctyn k O3V n bonbwmm maccmeam

npOCTO BblAENTb Ha KyLIe!

uint8_t *buf = (uint8_t *)calloc(BUF_SIZE, 1);

/* read */
uint8_t val

buf [offset];

/* write */
buf [offset]

val;

253

Y10 e penaTsb, ecnu, BUF SIZE ~
Hanuyun 2327

, @ XO3sACKOW namMaATn B




Jlenneoe BblOENEHNE NAMATHU

[lns HenpepbIBHOrO AnMNasoHa afpecoB XPaHWNLLE BbIAENSETCS MO
Mepe HeobXoAMMOCTN KycKamMun DMKCUMPOBaHHOIO pasmMepa

(cTpaHmuamn).
page = addr & PAGE_MASK;
hptr = lookup_hptr(page);
if ('hptr)
hptr = allocate_hptr(page);
assert (hptr) ;

haddr = hptr + (addr & PAGE_OFFSET);

[pn HemocTaTKe X035WCKON NaMATU «CTapbley» CTpPaHULb
BbIFPY>KAlOTCS Ha JUCK.




3By4UT 3HAKOMO?

m DTO e BUpTyasibHas namsiTh!

m POSIX-cucremsl npegocrasnsitor mexaHusm mmap()

void *mmap(void *addr,
size_t len, int prot, int flags,
int fildes, off_t off);

BbigenenHblin 610k
l [ [ [ I [ I I I [

l [ [ [ |

Dusnyeckne cTpaHuLbl [Jnckoeblii ceon 'Y




[lBa cnocoba B3anMOAENCTBISI C perncTpamm yCTpoRCTB

PIO — programmable 1/0, BbigeneHHble MHCTPYKLMM Anst
obueHus ¢ nepudpepueii

IN EAX, DX
OUT DX, EAX




[lBa cnocoba B3anMOAENCTBISI C perncTpamm yCTpoRCTB

PIO — programmable 1/0, BbigeneHHble MHCTPYKLMM Anst
obueHus ¢ nepudpepueii

IN EAX, DX
OUT DX, EAX

MMIO — memory mapped |/O, yHuduymposaHHblii nogxos K
poctyny k O3V u ycrpoiicteam

MOV [mem], reg
MOV reg, [mem]




Onepauun Hag peructpamu

m read, write, fetch, prefetch
m PerucTpbi-xpaHunuuie n peructpbl ¢ nobouHsimu addekTamm

m [pumepsl peructpos c side-effects: time stamp (RW),
command (W), status (R), version (RO)

® inquiry — «npuspayHoey» obpaweHune (6e3 apexToB)

m reset




Onepauun Hag peructpamu

template <class rtype> class IRegister {

virtual
virtual
virtual
virtual
virtual
virtual
virtual

Exception Read(rtype& retval) = O;
Exception Fetch(rtype& retval) = 0
Exception Prefetch(rtype& retval)
Exception Write(const rtype& newval)
bool InquiryRead(rtype& retval) = 0;
bool InquiryWrite(const rtype& newval) = 0;
void Reset() = 0;

I e

([

0;




Butoebie nons

31 19 18 17 16 15 131211 8 7 0

| vector

status

-
mode |
€

APIC LVT Timer. Intel(® 64 and IA-32 Architectures Software Developer's Manual
| HaCTOFILLl,VIe 633OBb|e €ANHNLbI CI'IeLI,VICbVIKaLI,VIVI n
Mo4eNNPOBaHNA
n MOFyT NUMETb COBEPLUEHHO pa3JInYyHblE CBOIiCTBa BHYTPpK®

perucTpa




Bank peructpos

[pynna perncrpoB ycTpoiicTBa, HaxXOASLLMECS B O4HO obnacTu

0x0
31 0
reg_base
reg offset
reg_cmd _in rsvd
reg data_out
Oxffff Ve




KapTbl namaTtn

Ly

0x0 0x30 0x40 Oxafff Oxffff

Vcrp. B

VYcTpoiicteo A VYcTpoiicteo b




[Mpumep: devmgmt.msc

~inix]

File Action View Help

== HE

=gy GRECHIST-MOBLL

; Direct memary access (OMAY
; Inputfoutput (IO}

E Inkerrupt request (IRG)
E; Memory
[+-9 8| [0000000000000000 - 000000000009FFFF] Systemn board
00000000000A0000 - 00000000000BFFFF] PCI bus
[00000000000CA000 - 00000000000C3FFF] System board
00000000000C4000 - 00000000000C7FFF] System board
[00000000000C5000 - 00000000000CEBFFF] System board
00000000000CC000 - 00000000000CFFFF] System board
[0000000000000000 - 00000000000D3FFF] System board
[0000000000004000 - 00000000000D7FFF] System board
0000000000002000 - 00000000000DBFFF] System board
[000000000000C000 - 00000000000CFFFF] System board
00000000000E0000 - 00000000000E3FFF] System board
[00000a00000E4000 - 00000000000E7FFF] Systern board
00000000000ES000 - 00000000000EBFFF] System board
[00000000000ECO00 - 00000000000EFFFF] System board
00000000000F0000 - 00000000000FFFFF] Systern board
0000000000100000 - 00000000DF9FFFFF] System board
[000000000FAD0000 - Q0000000FEBFFFFF] PCI bus
[00000000FECDA0A0 - A0000000FFFFFFFF] Syskem board




[NpepbiBaHKsS

m Kak MogenupoBaTb OTAe/IbHOE NMpepbiBaHNE — OYeHb MPOCTO:

NcTouHnk
npepbiBaHuWii

1 6ur

take_interrupt(dev_t *dev);

m Korga mogennpoBaTb — BOMPOC CIOXKHeE, TeMa OTAE/bHOA

JNekuunn




[MpeobpazosaHue agpecos

m v2p
m p2h
m v2p + p2h = v2h




[Nopsimok GaiiT npu gocTtynax

Register Register
Memory | OAOBOCOD 0A0BOCOD Memory
a:O—A < —> a:|0D
a+1: O‘B < —> a+l: E
a+2:E<— ———— > a+2:|0B
a+3 E 3 > a+3:a
1 Big-endian Little-endian el




BuT, 6aiit, choso

m But — kon-Bo nHdopmayuu, ymeHbLiatouee
HeonpefeNnéHHOCTb B ABa pasa
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m Bant
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BuT, 6aiit, choso

m But — kon-Bo nHdopmayuu, ymeHbLiatouee
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m BaiiT — MuHumanbHas agpecyemas (B faHHON apxuTekType)
eAuHNLA XpaHeHust nHpopMaumm

m OkreT
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m MawwunHHoe cnoso
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m OkTeT — BOCEMBb BUT

m MauwmnHHoe cnoBo — MaKCMasbHbIA 06bEM MHdOpMaLun,
koTopblii LMY moxeT obpaboTaTh eanHOBpeMeHHO




BuT, 6aiit, choso

m But — kon-Bo nHdopmayuu, ymeHbLiatouee
HeonpefeNnéHHOCTb B ABa pasa

m BaiiT — MuHumanbHas agpecyemas (B faHHON apxuTekType)
eAuHNLA XpaHeHust nHpopMaumm

m OkTeT — BOCEMBb BUT

m MauwmnHHoe cnoBo — MaKCMasbHbIA 06bEM MHdOpMaLun,
koTopblii LMY moxeT obpaboTaTh eanHOBpeMeHHO

Intel: word — 16 6uT, dword — 32 6uT, qword — 64 6uT.




JlntepaTypa |

[d Stanislav Shwartsman, Darek Mihoka. How Bochs Works
Under the Hood. 2nd edition. http://bochs.sourceforge.
net/HowtheBochsworksunderthehood2ndedition.pdf

[ M. Domeika, M. Loenko, P. Ozhdikhin, E. Brevnov. Bi-Endian
Compiler: A Robust and High Performance Approach for
Migrating Byte Order Sensitive Applications.
http://world-comp.org/p2011/ESA2902.pdf

[ Leonid Baraz [et al.] IA-32 Execution Layer: a Two-Phase
Dynamic Translator Designed to Support IA-32 Applications
on ltanium(R)-Based Systems.
http://www.microarch.org/micro36/html/pdf/
goldenberg-IA32ExecutionLayer.pdf Y



http://bochs.sourceforge.net/How the Bochs works under the hood 2nd edition.pdf
http://bochs.sourceforge.net/How the Bochs works under the hood 2nd edition.pdf
http://world-comp.org/p2011/ESA2902.pdf
http://www.microarch.org/micro36/html/pdf/goldenberg-IA32ExecutionLayer.pdf
http://www.microarch.org/micro36/html/pdf/goldenberg-IA32ExecutionLayer.pdf

Ha cnegytoweii nekuum

m [enaem cumynsartop, pabotatowmii beicTpee, Yem
MHTepnpeTaTop

m [lBonyHasa TpaHcasuums




Cnacunbo 3a BHuMaHue!

Cnaiigibl 1 MaTepuanbl Kypca JOCTYMHbI NO afpecy
http://is.gd/ivuboc

38M8V2HM€: BCE TOProeble MapkKn 1 NOroTunbl, NCNONb30BAHHbIE B AAHHOM MaTepuane, ABAAOTCA COBCTBEHHOCTb}O nx
BnajenbuUes. npeACTaBﬂeHHaﬂ 3AeCb TOYKA 3peHNs OTPaXKaeT NINYHOe MHEHNE aBTOPA, HE BbICTYNAKOLWEro oT anua
Kakoli-n1bo opraHnsayuu.
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