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INSTRUCTION SETS WANT TO BE FREE

9.000068] OF: fdt: Ignoring memory range OxS0000080 - OxS80200000

P.800608] Linux version 4.18.8-gaZee7cb2-dirty (yzh@i7-9786k) (gcc version 9.2.8 (GCC)) #25 Tue Dec 18 12:49:38
2819
.0eeeee]
.eeeeee]
.eeee06]

—t—

bootconsole [early@] enabled
Zone ranges:
DMA32  empty
.peeeee] Nermal [mem 0xPEEEEERESE200000-0xe00000RR8fffffff]
.0peeen] Movable zone start for each node
.008008] Early memory node ranges
.Beeeeae] node B: [mem BxE00AAAAAE2AZOE00A0-AxAARAAARBETTIIIff]
.008008] Initmem setup node @ [mem OxPEEEEAEAS02000008-0x0000R0ARSFFFfiff]
.000000] software I0 TLE [mem 8x8bc7deee-ex2fc7deea] (64MB) mapped at [
.000000] elf hwcap 1s @xllzd
.0000008] Built 1 zonelists, mobility grouping on. Total pages: 64135
.000008] Kernel command line: root=/dev/mmcblk® rootfstype=ext4 ro rootwait earlycon
.808008] Dentry cache hash table entries: 22768 (order: 6, 262144 bytes)
.00660808] Inode-cache hash table entries: 16384 (order: 5, 131872 bytes)
.000000] Sorting _ ex_table...
.000600] Memory: 184920K/260096K available (3138K kernel code, 219K rwdata, 946K rodata, 116K init, 774K bss,
reserved, BK cma-reserved)
.0e660808] SLUB: HwWalign=64, Order=0-3, MinObjects=8, CPUs=1, Nodes=1
.B08008] NR_IRQS: @, nr_irgs: 0, preallocated irgs: @
.0000008] clocksource: riscv_clocksource: mask: @xffffffffffffffff max_cycles:

BallLinuxA %

.0epe0e]
2.00 BogoMIPS (lpj=1@800)

ptrval -1 ptrval 1]

DD DD OD D DD D DD DD m Do

Bxldasadfas, max_idle ns: 352636
Console: colour dummy device 88x25
console [hvc@] enabled

console [hvcB] enabled

bootconsole [earlyf] disabled
bootconsole [earlyd] disabled
Calibrating delay loop (skipped), value calculated using timer frequency..
pid max: default: 32768 minimum: 301

Mount-cache hash table entries: 512 (order: @, 4896 bytes)
Mountpoint-cache hash table entries: 512 (order: 0, 4096 bytes)

devtmpfs: initialized

random: get_random_u32 called from bucket_table_alloc+8x6c/8x1a6 with crng_init=8

clocksource: jiffies: mask: axffffffff max_cycles: axffffffff, max_idle ns: 19112604462750000 ns
futex hash table entries: 256 (order: 8, 6144 hytes)

NET: Registered protocol family 16

SCSI subsystem initialized

clocksource: Switched to clocksource riscv clocksource

.B38008] NET: Registered protocol family 2

.020000] tcp listen portaddr_hash hash table entries: 256 (order: @, 4896 bytes)

.030008] TCP established hash table entries: 2048 (order: 2, 16384 bytes)

.08300008] TCP bind hash table entries: 2048 (order: 2, 16384 bytes)

.03p0008] TCP: Hash tables configured (established 2842 bind 2048)

.630008] UDP hash table entries: 256 (order: 1, 8192 bytes)

.630008] UDP-Lite hash table entries: 256 {order: 1, 8192 bytes)

.0830008] NET: Registered protocol family 1

.B30008] RPC Registered named UNIX socket transport module.
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Debian GNU/Linux bullseye/sid riscv64-C0O0SCA hvce

riscv64-C005CA login: root

Linux riscv64-COOSCA 4.18.0-ga2ee7cb2-dirty #44 Wed Dec 25 11:58:01 CST 2019 riscvéd

EFDebiang#fi&1ThRbullseye

The programs included with the Debian GNU/Linux sys
the exact distribution terms for each program are d
individual files in fusr/share/doc/=/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

permitted by applicable law.
Now running preset commands

rqot@rigcv64—CDDSCA:froot# uname -a : , ’
Linux riscv64-CO05SCA 4.18.0-gaZee7ch2-dirty #44 Wed Dec 25 11:58:081 CS5T 20819 riscvfd4 GNU/Linux

FXEERTRAER
RZhRZS
ZIThRISRE
CPUER
XHEHFRGFER
REFER

root@riscv64-CO0SCA: /root# cat /etc/issue
Debian GNU/Linux bullseye/sid yn A\l

root@riscv64-CO0SCA: /root# cat /proc/cpuilntfo
hart 1B

1sa : rvGdimac

mmL : sv38

UCAS,CO0SCAL.O

root@riscv64-CO0SCA: /root# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 3.96 952M 2.8G 26% /

devtmpfs 91M B 91M 0% /dev

tmpfs 91M B 91M 8% Sdev/shm
tmpfs 1M 2.3M G9M 3% Srun E%
tmpfs 5.0M 8 5.8M 8% Sfrun/lock .
tmpfs 91M ® 91M 0% /sys/fs/cgroup FE}JH\j'IHj
ramdisk 16M @ 16M 0% /tmp (=
root@riscv64-CO0SCA: /root# free -h

total used free shared buffscache awvailable
Mem: 188M1 16M1 133M1 2.8M1 31M1 155M1
Swap: 0B 0B 0B

root@riscv64-CO0SCA: /root# date
Fri Nov 29 16:33:24 UTC 2819

root@riscv64-CO0SCA: froot# uptime
16:32:24 up @ min, 1 user, load average: 9.42, 0.14, 0.85

root@riscv64-C00SCA: froot# 1s /root
hells nemu nemu-prog nemutrap

root@riscv64-CO0SCA: froot# 1s /root/hello
hello.c

root@riscv64-CO0SCA: froot# cat froot/helloshello.c
#1nclude =stdio.h=

int main() { ET‘hello.cy{q:mﬁ
printf("Hello riscv64-CODSCA!I\NR");
return 0;

¥

root@riscv64-CO0SCA: froot# gcc -time /root/helloshello.c -o /tmp/hello
# ccl 9.19 A.05

# as 0.82 0.82

# collect? 0.19 6.04

fEfHgccHmiFhello.c

root@riscv64-CO0SCA: /root# 1s
total 12K
-rwxr-xr-x 1 root root 8.2K Nov 29 16:33 hello

-1h /tmp

1=51ThellofZ=

root@riscv64-C00SCA: froot# /tmp/hello
Hello riscv64-CO0SCA!
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Z.ki 110 3.5 175MHz _ Eﬂﬁ#%.??(h) / GCC8.3.0
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def PipelineConnect2([T <: Datal (left: DecoupledIo[T], right: becouplediolTl, 435521D‘E53Deb|an+i§ﬁ'GCC/QEMU

1sFlush: Bool, entries: Int = 4, pipe: Boolean = false) = {

right == FlushableQueue(left, 1sFlush, entries = entries, pipe = pipe)
T
|

val 1fu
val 1dul
val 1du2
val 1su
val exu
val wbu

i
L. UADUOUOUOOUYIUD If_i

ruwTy

BEtE—me s ST Diff s—mmaee—e

[priviledgeMode: ©x66600PAHARE00GEH]
mstatus: 6xBBPPPEEEEEEHE18E mcause: Gx8000000000000002 fiepc: Ox00806008000620756¢
sstatus: 0x0PEOLOBAAEEER1GR scause: Ox8L0LC0OREO6ROENC sepc: - 0xB000eA0RERESffe

% 9 different at pc = Bxffffffef0001dd34, right="0x8006000800606020 -
e it o R q . ;- wrong = 0x8000808600006168
ne = 221 7ECEYL"

PipelineConnect2(ifu.10.0ut, 1dul.10.1n, 1fu.io0.flushvec(8}) _
PipelineConnect{idul.io.out, idu2.io.in, idu2.io.out.fire(), ifu.io.flushvec(1))
ct{1du?2.10.0ut, 1su.1o.1n, 1su.lo.out.fire(), 1fu.10.flushvec(1)) tiotal guest instruction

= 3317556127, ¢y 1t = 11736118051, “TPC—0-282h74

ct{isu.10.0ut, exu.10.1n, exu.lo.out.fire(), 1fu.10.flushvec(2)) Lieliteliisile =53

St daleed 0 (FEAD, BE117{ZAE, 332818, 1)
oot AR SRR, K

exu.10.flush := 1fu.10.flushvec(3)

Zﬁﬁgﬁgﬂ Dih}"a{iﬁ_;ﬁiﬂéﬁbug

. psrus + o mE e — RIE T HEE
Bl E 1R ChiseiZithIsS 15 RVCS SR S s E R R isbug
Linux+DebianBJFF/ERISC-V#%

[1] Yu, EasyDiff: An Effective and Efficient Framework for Processor
Verification, CRVF 2019,
- [2] 2018F VMR R AF ZPARESAE RS
(%) ‘1 BB % Bi K 5 http://www.nscscc.org/a/wangjie/NSCSCC2018/2018/1010/46.html
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‘u’F-EInlti metalay mdp
m.tag

~valid; /
= addr tag;

g
& T 27;

tdg == addr tag;
mEthd, valid & T 3@;
T 31 & io in valid;
metaWay 3 tag == addr_taj
metalWay 3 valid & T 33;

T 34 & jo in vali
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3.

{EAChiselFF& Y4 IR SRR

o (NETITLBERSFIIELGISS1FEAES
PO EMK

® XC72020-1-clgd00 60MHZz
e Xczu3cg-sftvc784-1-e 200MHz
e SMIC 110nm 350MHZz

TS TREA

k

)wer  Methodology | DRC | Timing

« Q - @4 L Intra-Clock Paths - coreclk_system _top_clk wiz_0 0 - Setup
g
Name Slack Levels Routes High Fanout From To ogic Delay NetDelay R
Path 1 0.525 14 14 217 system_top_i..._O/CLKARDCLK system_top_i...RBWRADDRI[8] 4,945 10.258
Path 10 0.687 14 14 217 system_top i.. O/CLKARDCLK  system top_i...RARDADDR[6] 4.945 10.220
Path 11 0.687 14 14 217 system_top_i... O/CLKARDCLK  system_top_i...RARDADDR[6] 4,945 10.220
Path 9 0.686 14 14 217 system_top_i..._O/CLKARDCLK  system_top_i...RARDADDR[6] 4,945 10.217
I By =y Tl =y FOR /RIS
VivadoftXJPynqH R IRERBIRE IR ISHR S
‘\‘,0‘ ,", niversity of Chineﬁcademy of Scieﬁ * IR SZ VG - - ili ili I 1 3

& Fr kR http://xilinx.eetrend.com/d6-xilinx/article/2018-11/13898.html
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(f) 0.039
0.190

(f) 0.149
0.194

431
433
434
435
458
464

state =

gi=HIAEIE] ChiseliRE3

YFR2U_T_464895S, 288 VerilogfUiBaYERRAEEEIRIESRR

loadPF :

storePF

state :=

missMetaRefill :=

(o)}
W W

W W
w
un

4,002
4,196

T 425 & _T 430; // @

io pf_status_mxr g1 386

o 433; // @[EmbeddedTLB.scala 313:51]
~1_434; // @[EmbeddedTLB.scala 313:36]

o#-435; // @[EmbeddedTLB.
T P58 & _T_333:

T 431 & T 386[?]

T 386[1]
T 43

RIS FEFAERLAY
BRMRIFRIE

Site: SLICE_X47Y71

ERESGNERmapEMRIIES)

- noop_i/NOOPSoC_0finst/noop/itlb/tibExec/ T_8 req_addr[31]_i_6/1

Site: SLICE_X47Y71 {] noop_i/NOOPSoC_0/inst/noop/itib/tibExec/ T_8_req_addr[31]_i_6/0
" noop_i/NOOPSoC_0/inst/noop/itib/tibExec/satp_reg[52]
Site: SLICE_X46Y71 'D noop_i/NOOPSoC_0/inst/noop/itib/tibExec/ T_464[0]_i_2/12
Site: SLICE_X46Y71  4f noop_i/NOOPSoC_0/inst/noop/itlb/tIbExaes™” 464(0]_i_2/0
! noop_i_-"NOOPSOC_O"inst"noo*‘"" UitlbExec/ T_464([0]_i_1_n_0
Site: SLICE_X46Y70 [ noop_i/NOOPSoC a#st/noop/itib/tibExec/ram_icachePF_reg_0_3_0_0_i_4/12

s_miss_slpf
req.isRead() && !'isAMO
:= req.isWrite() || 1sAMO

.otherwise {

el dedTLB.scala 311:87]

[3]1; // @[EmbeddedTLB.scala 313:68]

scala 327:19]

EmbeddedTLB.scq 2 .327:29

Mux(updateAD, s_write pte, s_wait_resp)

true.B

14
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[1] Yu, EasyDiff: An Effective and Efficient Framework for Processor
Verification, CRVF 2019,

[2] 2018 F I VMR R AFE AR E LAY RS
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IR S E 2 i P R INIE - [RIE

| gpmze | | srElmitiss) |
: Bhgit | S = B
| (Chisel) l | (C) :
n > A iz iz
o ETIESRIELLLIIAYSSIETESE : 1
o IEISENEN R EE Verilator Y
" NEMU s Verélfator
F RV ERERF e REIRS s
e B A B - S 8 ‘EE\ >
o TELUERA—EETHRIEF M a1t while (1) {
TREE RS verilator step();

nemu_step(1);

verilator getregs(&rl);
nemu_getregs(&r2);

if (rl1 != r2) { abort(); }

£ EEXTH




IR S E 2 i P R INIE - [RIE

. R TIAGG R mo (-
HMERERI: SMERSRAELE PR SE, 8L e e
%%EE)\*E'E_IE@%IE;E}E*E pc_skip += isMultiCommit ? (isRvVC2 ? 2 : 4) : 8;

“eg scala[DIFFTEST THIS PC] += pc_skip;

EBFIGN: 1RSSR, A01E nemy this_pe += pe_skip;

%%*D*ETH%%E@?&%M% _éﬁ _;:ji fftest setregs(reg sca ia );

)¢_retire pointer = (pc_retire pointer+1) % DEBUG RETIRE TRACE SIZE;

Memory ma pped IO lefgi%%*/j_‘ﬂ:\ltj pe_Fetire gueus [p{:_r'-etir-{.e_p:::in‘?er‘ ] “t%'|i'~_'an.u-:_-T
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if (intrno) {
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: 0x0000000608905fb0 5p;

Bxfffﬁf&lﬂacﬂfm
- ExﬁBBBGﬂB&IBB#EBG& ti:

P
0x0B00000EEO0000AS 12; ox

J;;L ﬁuoaﬂaansfffcdazee : 8xBOOBO0OOBOOOEH20 20: 6xH00B00AAAAEEE0Ad al: BXE
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| IpriviledgeMode: 6x8600008000000001 :
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ibt 9 different at pc = Oxffffffef0001dd34, right=
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motal guest instructions = 3317556127 ———e
'uﬁpmant 3317556127, cycleCnt = 11736118851 Ipc = ﬂ zs Efl
ﬁhast cycle spent: 11736118852 : —
IHIHost time spent: 18251437ms
,|l|akn[1] **#+ [Makefile:98: emu] Errar s — T
\|Imake[1]: Leaving directory '/humefyzhfprnjectn.ﬁnmﬁ ==
\make: *** [Makefile:118: nonp] Error-2 ——————

| sstatus: ©x800P000ARREORE2O scause: axes&aeae&eseaeeoc sam:
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mstatus: 8x0000000B000E00a0 mcause: 8xAOABARAOAOREGAEE2 m'ge, 02880068
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Volume II: RISC-V Privileged Architectures V1.12-draft 41

fi

M, FF, 2281

For misaligned loads and stores that cause access-fault or page-fault exceptions, mtval will contain
: : FE 5 linux B9 lazy paging RE7E5E

the virtual address of the portion of the access that caused the fault. For instruction access-fault or RBES (R EB TS
page-fault exceptions on systems with variable-length instructions, mtval will contain the virtual
address of the portion of the instruction that caused the fault while mepc will point to the beginning MRB—RHE—EEEFRILE

BEEmA 4 FERZIEHRRY, EfE
HHRAEREREERE

IESEFMIX—IE/ A FAHARIETRIIX—a @AY 1E

of the instruction.
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Commits on Nov 17, 2019

Commits on Nov 16, 2019
Merge branch "dev-linux' into dev-linux-tlb
Merge branch 'dev-linux-priv' into 'dev-linux' - &3 Lemover committed on 17 Nov 2019

¥ AugustusWillisWang committed on 16 Nov 2019
Merge branch ‘dev-linux-fix-tlbpriv' into 'dev-linux’

add(riscv64,CSR): set mtval when triggerring page fault in M-mode .- @ AouustesIRENanG comniied oo 17 Novi1d
. W AugustisWillisWang commtied on 16 Nov- 2013 fix bug: disable vmEnable at ModeM && add isAMO: loadPF -> storePF wh...
/ 5 M7/ 3 I& y . . . /'-:} Lemover committed on 17 Nov 2019
o 'f y u g I 2 B2 add(riscv64,decode): implement inst wfi as nop
¥ AugustusWillisWang committed on 16 Nov 2019 noop,fu,CSR: fix wrong mtval/stval for Instruction PF
& sashimi-yzh committed on 17 Nov 2019
it O add(riscv64,exc,CSR): read/write unimplemented csr now triggers an il... _ T ‘
g g ¥ AugustusWillisWang committed on 16 Nov 2019 M‘erge Brachdes: Rt v i Idey-l
¥ AugustusWillisWang committed on 17 Nov 2019
add(riscv64,intr,CSR): set mtval and stval to 0 except for page fault fo(IDUT: ECALL will not influence excentionVec in 1DU
. — __%/ \\ J]’—t*l jjn {j: M k W i- « AugustusWillisWang committed on 16 Nov 2019 B AugustusWillisWang committed on 17 Nov 2019
A 3 - - ’
Merge branch 'dev-linux-priv' into 'dev-linux' .. add(CSR): add exeception priority
¥ AugustusWillisWang committed on 16 Nov 2019 +' AugustusWillisWang committed on 17 Nov 2019

EEET 1 2/I\JE EjJ Li n u XHng B u g fix(LSU): fix AMO inst decode error o iCSks s sutp wilkaw Rosly ipeling

' AugustusWillisWang committed on 16 Nov 2019 B AlgrmNilisWant cemitied 56 17 Nae 1)
- c a U0y

fix(decode): fix decode for invalid inst 0

add(riscv64,CSR): add mstatus.sd bit
« AugustusWillisWang committed on 16 Nov 2019

.‘," AugustusWilliswang committed on 17 Nov 2019

chore(debug): add linux to Makefile
chore(debug): add noop csr display for difftest ¥ AugustusWillisWang committed on 17 Nov 2019

+  AugustusWillisW. itted on 16 Nov 2019 . : )
' SsnaiEa e il fix(CSR): add inst set 'u' to misa

< AugustusWilliswang committed on 17 Nov 2019
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- STIHSDRAM . SPI flash,
o HHEFESNLInux 4.18.0M1%
s FiEE{TBuUsyboxEAF
o TEISEL/FPGATRE iR Debian 11

5% (NutShell)
COOSCH

UARTESME .

+ SMIC 110nmIE

+ 10mm~2

+ 200mw@350MHz Typical
« TQFP1005358

gl (HEOE)

HFiESEIS

NutShell

() Issues 2

¥ master ~

I Pull requests () Actions

¥ 1branch ©0tags

[ Projects 10 wiki

@ sashimi-yzh Merge pull request #6 from OSCPU/license -

]

debug

doc

fpga

project
ready-to-run
scripts

src
tools/readmemh

.gitignore

doc: revise documents for nutshell

doc: revise documents for nutshell

doc: revise documents for nutshell
update sbt version

ready-to-run: provide test environment
cache: use SyncReadMem

license: add copyright owner UCAS

tools: add generator to generate readmemih files for loadMemoryFromFile

Merge branch 'master’ into pynq-standalone-argo

Open Source Chip Project by University (OSCPU)

Let students design their own chips!
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