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Project Information

AIMEEES AWNED
— P RERFRHEED.

—MECPUERS,

fECPUERS, Ffiligit T — A MIPSEZEMERIF
PmIKERBR REICPU, ERTSZ#EFCachefITLB,
B BT KREHENEENE, Hp, ¥IFER
RhRAMERE D E048.9 , IREIRThRASAZR
7995MHZ, IPC45%%7928.690%7,

ERXRTUFE D, BEIVBEIIBCPUEERL
BISIHHEES . RRINEET — 1 soc, AINE
&)Y Pmon, FIZ{TZEUcorefYdebugRHE M linux
NN IS

m

ayCPU gs132
Ltimitrfaeit#) R aeiti)
)= 2= ANAEF BREDR BAES s |CPU count+2 ~ IR Carn/IEG 5
(CPU count) (SoC count) GRS OCCoU ( g?%f:;)
(HAFXRET) | (®EAXED)
cpu_clk : sys_clk 95MHz : 100MHz 50MHz : 100MHz =

1 bitcount 2095d0 57550 0.947264839 4E3DD2 30. 26509822
2 bubble_sort deel0 01d68d2 0.947309765 1EF74EA 35. 56777652
3 coremark 26bda6 051c9a9 0.947350216 433900B0 27. 76400971
4 cre32 15ddb9 02e2991 0.947356243 2A86A88 31.11739219
5 dhrystone 6e186 0e873e 0.947248578 7TF000A 18. 45677348
6 quick_sort e8a83 0leb2c3 0.947353248 1C65821 31. 2456045
7 select_sort el8la 01dc13f 0.947350661 1B7FFF2 31. 21861826
8 sha e2bc3 0ldeacc 0.947345067 1D2E296 32.94664733
9 stream_copy 1121b 242d0 0.947130439 214F0D 31. 10864887
10 stringsearch ea5fb leecbc 0.947355384 14286C6 22.01792093
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Pipeline structure
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Strengths of structure
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Exception handler
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Design of cache
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Design of cache
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Design of TLB
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1={TPmon

Run Pmon

HEETE

BEZHNES
#1CLO,CLZ,MADD,BEQLE

SHEHIER

SNTLBAELR

SEHIRAITIRE

5 7 cp0STEEE,
SELNBEER

Pmon[Sz5RH

serial-com5 - SecureCRT
File Edit View Options Transfer Script Tools Window Help

353 $3,(51 2 K Enter host <Alt+R> AR BBES TR ©

‘Q/serial-coms X ‘

NANDF Tash info:

erasesize 131072 B
writesize 2048 B
oobsize 64 B
PMON> mtd_erase /dev/mtdOr

ERASE the device:"/dev/mtdOr"”,poN'T skip bad-blocks

mtd_erase working:
0090000

mtd_erase work done!

PMON> mtd_erase /dev/mtdlr

ERASE the device:"/dev/mtdlr",DoN'T skip bad-blocks

mtd_erase working:

07fe0000

mtd_erase work done!

PMON> ifconfig dmfe0 169.254.37.111

rx ring 70c4f00

tx ring 70c4f80

DE4X5_BMR= fe000000

DE4X5_TPD= 0

DE4X5_RRBA= 70c4f00

DE4X5_TRBA= 70c4f80

DE4X5_sTS= 0660004

DE4X5_OMR= 32002242

TX error status2 = 0x00000000

After setup

DE4X5_BMR= fe000000

DE4X5_TPD= 0

DE4X5_RRBA= 70c4f00

DE4X5_TRBA= 70c4f80

DE4X5_STS= 0660004

DE4X5_OMR= 32002242

PMON> load tftp://169.254.37.69/ucore-kernel-initrd
Loading file: tftp://169.254.37.69/ucore-kernel-initrd (elf)
0x80000000/544464 + 0x80084ed0/13072(z) + 302 syms/
Entry address is 80000000

pvON> i

v

Ready Serial: COMS, 57600 40, 7 40 Rows, 97 Cols VT100

CAP NUM




1={TPmon

Run Pmon

Mz AYpmon

0006000000

devls

env

sleep

set myvar
eset myvar
hi

ifconfig
ping

load
mtd_erase

A,
AP

AN
>

[thl-coms X

Environment
env display variable
unset unset variable(s)
RAYS Commands for PMON 2000
PMON> mtdparts
device <nand-flash>,#parts = 2

#: name size offset mask_flags
0: kernel 10m; Om|
1: rootfs 0x07600000(118m) 0x00a00000(10m) 0

mrdparts INFO:
now-active: mtdparts=nand-flash:10m@0(kernel)ro,-(rootfs)
<NOTE>:you can use command(CMD: unset mtdparts ) to become the default !!!

PMON> devls
Device name pe
mfe0 }gnsr
loopdevo DISK
PMON> env
ethaddr = 00:00:00:00:00:00

memsize
highmemsize = 0
cpuclock = 99999999

busclock = 99999999
sgstype = FCR
rkcmd = "1 -r @cpc 1"
datasize = -b =b -h -w;
dlecho = off off on 1feed]
dlgroto = none none xonxoff EtxAck]
00Tp = no sec pri save]
hostport = tty0
inalpha = hex Ehex sgmbo]]
inbase = 16 auto 8 10 16]
moresz = 10
prompt = "PMON> "
regstyle = sw Ehw sw]
rptemd = trace off on trace]
trabort = AK
ulcr = cr fer 1 crif])
uleof = % )
= yes no yes
fpfm - zoth botx double single none)
fpdis = yes no yes
mtdparts = nand-flash:10m@0(kernel)ro,-(rootfs)
bootdelay = 3

PMON> set myvar 666
warning! NVRAM checksum fail. Reset!
PMON> Setr myvar

myvar = 666
PMON> eset myvar
MYVAR=2020
PMON> set ar

ar"-Nzozo

PMON> Ii’l

:tdparts
more... i




1=1TUcore
Run Ucore

Ucore/3al5RE (i AdebugtzEz()

serial-com5 - SecureCRT - a X
File Edit View Options Transfer Script Tools Window Help
353 33 () 83 X, Enter host <Alt+R> AR EES FRY @ [ sl
‘v’serial-coms X ‘ 4 b
DE4X5_TPD= 0 ~

DE4X5_RRBA= 70c4f00

DE4X5_TRBA= 70c4f80

DE4X5_sTS= f0660004

DE4X5_OMR= 32002242

PMON> load tftp://169.254.37.69/ucore-kernel-initrd-2

Loading file: tftp://169.254.37.69/ucore-kernel-initrd-2 (elf)
0x80000000/556192 + 0x80087ca0/13072(z) + 302 syms\

Entry address_is 80000000

PMON> g conso1e-ttyso 57600 rdinit=sbin/init

vl ao al a2 a3
00000000 00000000 00000000 00000000 00000004 a7dffd78 a7dffd8c 870baccO
t0 Tl t2 t3 t4 t5 t6 t7
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
t8

t9 0 1 s8
00000000 00000000 00000000 00000000 00088000 a?dfdeS 00000000 87073668
tlb invalidated
console is inited
++setup timer interrupts
Initrd: 0x8002c6d0 - 0x80083ecf, size: 0x00057800, magic: Ox2f8dbe2a
(THU.CST) os is Tloading .

special kernel symbols:

entry 0x80000104 (E.hys)

etext 0x8002A400 (phys)

edata 0x80087CA0 (phys)

end 0x8008AFBO (phys)
Kernel executable memory footprint: 387KB
memory management buddy_pmm_manager
memory map:
[80000000, 82000000]

freemem start at: 800CBO0O
free pages: 00001F35
## 00000020
check_alloc_page() succeeded'
check_pgd 1r(§ succeeded!
kernel panic at kern/mm/pmm.c:412:
assertion failed: *(int*)0x100 == 0x1234

welcome to the kernel debug momtor"

q "help' for a Tist of commands.

p - _Display this Tist of commands.
kermnfo - Display information about the kernel.
special kernel symbols:

entry 0x80000104 (Ehys)

etext 0x8002A400 (phys)

edata 0x80087CA0 (phys)

end 0x8008AFBO (phys)
Kernel executable memory footprint: 387KB
K> v

Ready Serial: COMS, 57600 52, 4 52Rows, 97 Cols VT100 CAP NUM




1={TLinux

Run Linux
Linux/Z3a)RE ((NFTEPHBXER)
serial-com5 - SecureCRT - [m] X
File Edit View Options Transfer Script Tools Window Help
@mgggEnterhost<Alt»R=v Cy ™A L_'s =) @%’ @ @ iJ
‘?/serial-coms x‘ 4 b
NANDFTash info: ~
erasesize 131072 B
writesize 2048 B
oobsize

PMON> ifconfig dmf'eo 169.254.37.111

rx ring 70c4f00

tx ring 70c4f80

DE4X5_BMR= fe000000

DE4X5_TPD= 0

DE4X5_RRBA= 70c4f00

DE4X5_TRBA= 70c4f80

DE4X5_STS= 0660004

DE4X5_OMR= 32002242

TX error status2 = 0x00000000

After setup

DE4X5_BMR= fe000000

DE4X5_TPD= 0

DE4X5_RRBA= 70c4f00

DE4X5_TRBA= 70c4f80

DE4X5_STS= 0660004

DE4X5_OMR= 32002242

PMON> 'Ioad tftp://169.254.37.69/vmlinux_now
Loading file: tftp://169.254.37.69/vmlinux_now (elf)
Ox80200000/5430512 + 0x8072dcf0/171136(z) + 6963 syms|
Entry address is 802041f0

PMON> g conso1e—tty50 57600 rd1mt sbin/init

a0
00000000 00000000 OOOOOOOO 00000000 00000004 a7dffd78 a7dffd8c 870bacc0
to Tl T2 t3 4 t5 t6
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
s0 sl 52 s3 s4 s5 s6 s7
00000000 00000000 00020000 00020000 00000000 00000000 00000000 00000000
t8 t9 0 1

gp S8
00000000 00000000 00000000 00000000 00000000 a7dffd58 00000000 87073668
Linux version 2.6.32.13 (sunflower@sunflower-Thinkpad-s2-3rd-Gen) (gcc version 4.4.0 (GCC) ) #100
Sun Aug 16 18:29:42 CST 2020
Now we are in cpu_pr.32cputype:r70
busc1ock=99999999, cpuclock=33333333, memsize=128, highmemsize=0
bootconsole [ear'lyo] enabled
CPU revision is: 0000000004220 (ICT Loongson-232)
pDetermined physical RAM map:
memory: 0000000008000000 @ 0000000000 (usable)
BUG: failure at mm/bootmem c:321/mark_bootmem()!
Kernel panic - not syncin:32BUG!

Ready Serial: COMS, 57600 45, 1 45 Rows, 97 Cols  VT100 CAP NUM

&® LI T cacheig S






SLMAYcp0FFIFRS

Implementation of cp0

Index
Random
EntryLo0
EntryLol
Context
PageMask
Wired
BadVAddr

Count

EntryHi
Compare
Status

Cause

EPC
PRId

Config0
Configl



SCHLRIBIS

Implementation of exception

Interrupt (0x0) (including Timer Interrupt)
TLB Modify (0x1)

TLB Load (0x2)
TLB Store (0x3)
Address Error Load (0x4)
Address Error Store (0x5)

System Call (0x8)

Break (0x9)

@ Reserved Instruction(0xa)

@ Overflow (0xc)
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Instruction

set

ADD
ADDI

ADDU

ADDIU

SUB

SUBU

SLT

SLTI

SLTU

SLTIU

DIV
DIVU

MUL
MULT

MULTU

MADD

MADDU

MSUB

MSUBU

CLO

CLZ
AND

ANDI
LUI

NOR

OR

ORI

XOR

XORI

SLLV

SLL
SRAV

SRA
SRLV

SRL
BEQ
BNE
BGEZ
BGTZ

BLEZ

BLTZ
BGEZAL
BLTZAL
BEQL
BNEL

J

JR

JAL
JALR

MFHI

MFLO
MTHI

MTLO
MOVN

MOVZ

LB

LBU

LH

LHU

LW

SB
SH

SW
LWL

LWR

SWL

SWR

BREAK

SYSCALL

ERET

MFCO
MTCO

TLBP
TLBR

TLBWI
TLBWR
WAIT
PREF
SYNC

LL/SC
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