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SoC verification challenges

Contains complex hardware and embedded software
— both need verification
— software on critical-path

Heterogeneous architecture and hierarchical Network-
on-Chip (NoC)
— Corner case hardware problems

— System level integration problems

Standard IP reuse: CPU, DMA, MEM ... - side effects:
— Design size fast growth

— Slow HDL simulation

* Custom IP-Cores
— Need cycle accuracy for debugging

— Cannot be fully verified at block level (out of SoC context)
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SoC Designs in FPGA Domain

Processing System

Flash Controller Muitiport DRAM Controlier

Xilinx Zynq and the like... e o o

AMBA Interconnect
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* More peripherals

* Glue logic & Bridge

2x ADC, Mux, Programmable Logic Mict
ULLEDCS  (System Gates, DSP, RAM) =

Multi-Standard 1/0s (3.3V & High-Speed 1.8V) Multi-Gigabit Transceivers
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Virtual Platforms & Virtual Machines Pros & Cons

(+) Available earlier than system-level RTL code
(+) Fast enough for firmware/software development
(+) Integrated with software development tool-chain

(-) Not cycle accurate
(-) Virtual models not available for Custom-IP

Virtual Machine Virtual Platforms

é EMU ARM Fast Models

Virtual Platforms

Versatile — many architectures: B -
MULTICORE DESIGN SIMPLIFIED

+ ARM, RISC-V, SPARC, MIPS Innperas |9V

« Xx86, PowerPC, MIPS
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Hybrid co-simulation and co-emulation

QREMU

e Custom IP development

Virtual Simulation L
) * Block-level verification
Reusable Components Co-Simulation Custom Peripherals _
CPU Subsystem RTL Code * QEMU - software driven

testbench

e SoC Integration & bring up

* Drivers & firmware

QREMU

Virtual Emulation development
Reusable Components Co-Emulation Custom Peripherals * Complete SoC model for SDK
CPU Subsystem FPGA Implementation « QEMU —integral part of SoC

model 5078

DESIGN AND VERIFICATION™

accellera DV

© Accellera Systems Initiative 5
SYSTEMS INITIATIVE




QEMU co-simulation wi
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QEMU co-simulation platform

* Parts of the flow:
—Riviera-PRO Advance Verification Platform
— Aldec AXI BFM
— Aldec QEMU Bridge
—QEMU Emulator X & XILINX
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QEMU co-simulation highlights

* Full debug capabilities of RTL IP Core in Riviera-PRO simulator:
— Waveforms
— Hardware Breakpoints
— Hardware steps
— Transaction based verification and debug

 Kernel and driver debug via GDB
— Software Breakpoints

— Variable probing
* Zyng Linux OS ready to use on QEMU without modifications

IIIIIIIIIIIIIIIIIIIIIII
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Riviera-PRO Verification Platform

System on Chip
A Verification Platform A Internet of Things

that grows with System Interfaces
your requirements. MATLAB®, SystemVue®

Debugging Mixed-Language IDE, Code Tracing,
Waveform, Dataflow, Image Processing, DSP

Metrics Coverage, Test Rank, Assertions, Code and
Functional Coverage, SVA/PSL/OVM

Test Automation TLM, RTL, Gate-Level, SystemVerilog,
SystemC, Python, UVM, C/C++

Simulation Mixed-Language, Mixed-Signal, Hardware/Software,
VEriIDgI Uerilag_ﬂ MSI HHDL DESIGN AND VERIFICATION™
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Riviera-PRO Highlights

* High Performance Simulation

— Extensive simulation optimization algorithms
— Support for latest Verification Libraries: UVM, OSVVM , UVVM, CocoTB and more

* Advanced Debugging
— Transaction Level simulation end debug
— Multi-language debug environment (Verilog, VHDL, SystemVerilog, SystemC, Verilog-AMS)
— Support for MATLAB and Simulink
— C/C++ debug environment
— Support for external C/C++ compilers (GCC, Visual C++)
— UVM Toolbox, Graph and Class Viewer
— Code tracing, Waveform, Dataflow, FSM window, Coverage, assertions, memory visualization
— Comprehensive Assertions-Based Verification (SVA and PSL)
— Advanced Code and Functional Coverage
— User-defined test plan linking with coverage database
— Plot Viewer and Image Viewer
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QEMU Highlights

* Free and open-source
 Fast software emulator

¢ Supports many machines:
— Xilinx-zyng-a9
* Supports many ARM processors:
— ARM926
— ARM946
— Cortex-AS8
— Cortex-A9
— Cortex-Al15
— Cortex-A53
— Cortex-A57

QEMU
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Connecting QEMU with Riviera-PRO

QEMU Emulator
(Linux for TySOM board)
with
Xilinx SystemC SoC Library
ARM Cortex-A9 model

ARM application
running on Linux

Aldec QEMU
Bridge
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Aldec QEMU Bridge
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AXI BFM — HDL site QEMU interface

o AX 3 M a Ste r in Libraries B3

@ ii‘ d% a8 = G

° Name Type Path
AX 3 S ave ili act3_ver (RO) i/nome/radekn/Aldec/Riviera-PRO-2017.06-x ~
-il\ aldec (RO) i/fnome/radekn/Aldec/Riviera-PRO-2017.06-x

E-ill\ aldec_axi_bfm_gemu (RO) glhome/radeknlAIdeclRiviera-PRO-2017.06-x

* AXI 4 Mast T o |
a S e r - £ Ax_Axi3MasterBFM| Name: aldec_axi_bfm_gemu
- 3% Ax_Axi3MasterBFM( Type: Library Mapping . . . . .
-8 Ax Axi3SlaveBFM Library: /home/radekn/Aldec/Riviera-PRO-2017.06-x64/vlib/aldec_axi_bfm_gemuy/aldec_axi_bfm_gemu.lib
° AX 4 S | ave - & Ax_Axi3SlaveBFMcore ‘Module home/radekn/Aldec/Riviera-PRO-2017.06-x | |
- £ Ax_Axi4LiteMasterBFM {Top module ifnome/radekn/Aldec/Riviera-PRO-2017.06-X
o E Ax_Axi4LiteMasterBFMcore §Module §Ihomelradekn/AIdec/Riviera-PRO-ZO17.06-x
. - £ Ax_Axi4LiteSlaveBFM iTop module i/fnome/radekn/Aldec/Riviera-PRO-2017.06-x
o AX 4 L I te M a Ste r - 3% Ax_Axi4LiteSlaveBFMcore gModule %/home/radekn/Aldec/Riviera-PRO-ZO17.06-x
- §55 Ax_Axi4MasterBFM iTop module ifhome/radekn/Aldec/Riviera-PRO-2017.06-x
- §5% Ax_Axi4MasterBFMcore iModule i/fnome/radekn/Aldec/Riviera-PRO-2017.06-x
° L M 55 Ax_Axi4SlaveBFM §Top module glhome/radekn/Aldec/Riviera-PRO-ZOl7.06-x
I t e a Ve - 5% Ax_Axi4SlaveBFMcore iModule ifnome/radekn/Aldec/Riviera-PRO-2017.06-x
- §%5 Ax_Axi4StreamMasterBFM Top module {fhome/radekn/Aldec/Riviera-PRO-2017.06-x
Xy FAX_ : ;
12+ Ax_Axi4StreamMasterBFMcore éModule glhome/radekn/AIdec/Riviera-PRO-2017.06-x
° AX 4 St m IVI t - £ Ax_Axi4StreamSlaveBFM {Top module ihome/radekn/Aldec/Riviera-PRO-2017.06-x
re a a S e r - 8% Ax_Axi4StreamSlaveBFMcore :Module i/home/radekn/Aldec/Riviera-PRO-2017.06-x
i% TransactionRecorderAxi3 gTop module gmomelradekn/Aldec/Riviera-PRO-ZO17.06-x
ﬁ’g TransactionRecorderAxi4 ;Top module §Ihome/radekn/Aldec/Riviera-PRO-ZOl7.06-x
o AX 4 St S | - 3% TransactionRecorderAxi4Lite Top module {fhome/radekn/Aldec/Riviera-PRO-2017.06-x
ream dslave -3 v
¢ UnitScopePackage_1 ESV Package slhome/radekn/AIdec/leera-PRO-2017.06-x
i% protected_S12eb4b7af147c73dbdfe0);Top module §MOme/radekn/AIdec/Riviera-PRO-2017.06-x
- §%; protected_efl6c1876adfla8fe7b4971> Top module i/fhome/radekn/Aldec/Riviera-PRO-2017.06-x
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Aldec AXI BFM usage

e Distributed with precompiled libraries ]

e Instantiation in HDL part of the project

| e Configuration set by parameters
SRl e Turn on build-in transaction recorder

Configuration

e Automatic connection with Aldec QEMU
Bridge process done at simulation stage
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AX| BFM mstance in HDL Code

design_wrapper_compile.do [7]/x |Ei.r Untitled1.awc* [7][x |D DpiBridge.so [7][x |Dn design_1.v |z|| w | % Hierarchy
| e S ARKIR e 3= = =2 =
765 .AWVALID(processing_system7 @ M AXI GP1 AWVALID), ¢« | | Name Design unit Library
766 .BID(processing_system7_@_M_AXI_GP1l_BID), = - design_1 ‘design_1 ixil_defaultlib
767 .BREADY (processing_system7 @ M _AXI GP1 BREADY), B} 3 axi_bram_ctrl_0 esign_1_axi_bram_ctrl_0F:xil_defaultlib
768 .BRESP(processing_system7 © M AXI GP1 BRESF), B} 3 axi_bram_ctrl_0_bram esign_1_axi_bram_ctrl_0kixil_defaultlib
769 .BVALID(processing system7 © M AXI_GP1 BVALID), G- ¥ axi_cdma_0 esign_1_axi_cdma_0_0(dixil_defaultlib
770 .RDATA(processing_system7 © M AXI GP1 RDATA), Bl 3 axi_mem_intercon_1 esign_1_axi_ mem_interchixil_defaultlib
I7l .RID{processing_system7_© M _AXI_GP1 RID), B 3 axi_protocol_converter_0 esign_1_axi_protocal_cok ixil_defaultlib
772 .RLAST(processing system7 @ M AXI GP1 RLAST), Gl 3 master_0 ¥_Axi3MasterBFM ialdec_axi_bfm_gemu
773 .RREADY (processing_system7 & M _AXI GP1 RREADY), Gt 4 master_1 X_Axi3MasterBFM :aldec_axi_bfm_gemu
774 .RRESP(processing_system7 © M AXI GP1 RRESP), G- 3 slave O _Axi3SlaveBFM :aldec_axi_bfm_gemu
775 .RVALID(processing_system7_©_M_AXI_GP1_RVALID), - (3 @INITIAL#829_0@ ixil_defaultlib
776 .WDATA(processing_system7_©_M_AXI_GP1_WDATA), -3 @INITIAL#841_1@ ixil_defaultlib
777 .WID(processing system7 © M AXI_GP1 WID), E3- % albl bl ixil_defaultlib
778 .WLAST(processing system7 @ M AXI GP1 WLAST), - & TIm2BfmPlugin m2BfmPlugin jaldec_axi_bfm_gemu
779 .WREADY (processing_system7 @& M AXI GP1 WREADY), - & DpiPlugin piPlugin :aldec_axi_bfm_gemu
780 .WSTRB(processing_system7_8 M _AXI_GP1 WSTRE], - i@ \package UnitScopePackage_1\ nitScopePackage_1 ialdec_axi_bfm_gemu
781 .WVALID(processing_system7 @ M _AXI_GPl WVALID) : 3 std.standard istd
BT )i ~%¥ V'Name: std.standard v
783 ~W# S'Hierarchy Path: sim:/ istd
784 P> E|| Ax_Axi3SlaveBFM #( ST A Type: Package ;iEEE
785 .DATA_BUS WIDTH(&4), -- i@ i Language: VHDL lieee
786 .ADDRESS WIDTH(22), @ a| Design Unit: standard [ram_ctri_funcs {axi_bram_ctrl_v4_0_10
787 | .ID WIDTH(12)) - i@ ig Library: std d_logic_arith ‘leee
788 & slave 0 ( - iyl Unisim.VCOMPONENTS COMPOMNENTS ‘unisim
789 .ACLK(processing_system7 @ _FCLK CLK@), - W@ ieee.VITAL Timing TAL_Timing lieee
790 .ARESETn(processing_system7 0@ FCLK_RESETO_N), vd ieee VITAL Primitives TAL_Primitives ieee
791 .ARADDR (axi_mem intercon_1 M@1 AXI ARADDR), "l W@ unisim.VPKG PKG {unisim
792 .ARBURST (axi_mem_intercon_1 M81 AXI ARBURST), -~ W@ ieee.STD_LOGIC_UNSIGNED iSTD_LOGIC_UNSIGNED  iieee
793 .ARCACHE (axi mem_intercon_ 1 M@1 AXI ARCACHE), -4 imea st Innic misr istd lnnic mise limee
794 LARID({1'bo,1'bo,1'bo,1'bo,axi mem_intercon_1 MO1 AXI ARID}), Hierarchy | Datasets | Classes
795 LARLEN({4'b0,axi mem_intercon_1 MO1_AXI_ARLEN}), > 0D
796 .ARLOCK(axi mem intercon 1 M@1 AXI ARLOCK), n® Objects
797 .ARPROT (axi mem intercon_1 M1 AXI_ARPROT), |
798 .ARREADY (axi mem_intercon_ 1 MO1 AXI ARREADY),
799 LARSIZE (axi_mem_intercon_1 MO1_AXI_ARSIZE), .Value _Type
300 LARVALID (axi_mem_intercon_1 MO1_AXI_ARVALID), P 1 jwire
301 .AWADDR (axi mem intercon_1 M1 AXI_AWADDR), i1 iwire
302 .AWBURST(ax:L mem :Lntercun 1 MA1 AXI ANBURST} - : izro HU=R
- R oo »a_|| objects [Drivers/Readers|

2018
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AX| BFM instance in HDL Code

Window Help C
Z % @ O » »[100ns <] ¥ Ge B C3 [1372ms BEE=
TR DO R-F O UYW WER 2 2T eeqae B, D9 @

[% design_wrapper_compile.do [#][x] |[&r Untitledl.awc* [7][x||[1 DpiBridge.so [#][x| |l& design_1.v [7][x] | | w |tz Hierarchy EIFX]
| et a5 (S AR KR B B o == 2 » || ~| ¥ 1% Attributes ¥
682 | // .S _AXI HPO WDATA(axi_mem intercon 1 MO1 AXI WDATA), « || Name Design unit Library
683 /7 .S AXT HPO WID({1'b®,1'b0,1'b@,1'b@,1'b0,ax1i mem_ intercon 1 MO1 AXI WID}}* EH 4 design_1 design_1 xil_defaultlib a
684 I .5 _AXI HPO WLAST(axi_mem intercon 1 MO1 AXI WLAST), £~ 3 axi_bram_ctrl_0 design_1_axi_bram_ctrl_0k:xil_defaultlib
685 | // .5 _AXT_HPO_WREADY(axi_mem intercon 1 _MO1 AXI WREADY), G- 3 axi_bram_ctrl_0_bram design_1_axi_bram_ctrl_0»xil_defaultlib
686 s .S AXI HPO WRISSUECAP1 EN{I'b@), B 4 axi_cdma_0 idesign_1_axi_cdma_0_0{d*xil_defaultlib
687 s .S _AXI HPO WSTRB(axi_mem_intercon 1 M0@1 AXI WSTRB), = G- 3 axi_mem_intercon_1 idesign_1_axi_mem_interchixil_defaultlib
688 -/ .5 _AXI HP@ WVALID {axi_mem_infercon_j _MGI_AXI_WALIDJ ) 1~ 3 axi_protocol_converter 0 idesign_l_axi_pmtoco |_corixil_defaultlib
689 Bt 3 master_0 Ax_Axi3MasterBFM aldec_axi_bfm_gemu
698 //assign processing system7 0 M AXI GP@ WID = 12'b0O; b % master_1 Ax_Axi3MasterBFM aldec_axi_bfm_gemu
691 O Ax_Axi3MasterBFM #( G- 4 slave_0 iAx_Axi3SlaveBFM ialdec_axi_bfm_gemu
692 .DATA_BUS WIDTH(Z2), -3 @INITIAL#829_0@ ‘ ixil_defaultlib
693 .ADDRESS WIDTH(22), (3 @INITIALE841 1@ : xil_defaultlib
694 | .ID WIDTH(12}) G- 3 gibl ‘glbl ixil_defaultlib
895 ©H master_0 ( f Tim2BfmPlugin TIim2EfmPlugin aldec_axi_bfm_gemu
696 .ACLK(processing_system7 8 FCLK_CLK@), -~ 3 DpiPlugin :DpiPlugin :aldec_axi_bfm_gemu
697 .ARESETn(processing_system7_@_FCLK_RESET®_N), - iyl \package UnitScopePackage_1\ EUnitScope Package_1 Ealdec_axi_bfm_qemu
698 .ARADDR (processing_system7_ 8 M AXI GP@_ ARADDR), W9 std.standard ‘standard istd
699 .ARBURST (processing_system7 _© M _AXI_GPO_ARBURST), “up vl.verilog_logic iverilog_logic wl
700 .ARCACHE (processing_system7_© M _AXI_GPO_ARCACHE), # std. TEXTIO TEXTIO std
701 .ARID(processing_system7 8 M AXI_GPO_ARID), eee.std_logic_1164 std_logic_1164 ieee
702 .ARLEN(processing_system7_© M AXI_GPO_ARLEN), - W leee. NUMERIC_STD ‘NUMERIC_STD lieee
703 CARLOCK( process :i_ng_system?_a_M_A)(I_GP@_ARL()CK} , i 38X i_bram_ctrl_va4_0_10.axi_bram_ctrl_funcs ;axi_bram_ctrl_funcs Eaxi_bram_ctrl_vd—_ﬂ_lo
704 .ARPROT (processing_system7_0_M_AXI_GP@_ARPROT), - & ieee.std_logic_arith std_logic_arith lieee
705 .ARREADY (processing_system7 © M_AXI_GPO_ARREADY), - @ unisim.VCOMPONENTS VCOMPONENTS unisim
706 .ARSIZE(processing_system7_ 6 M _AXI_GP@_ARSIZE), - W ieee.VITAL Timing VITAL_Timing ieee
787 LARVALID (processing_system7 @ M _AXI_GPO_ARVALID), - W ieee VITAL_Primitives VITAL Primitives ieee
708 .AWADDR(processing_system7 8 M AXI GPG AWADDR), ~ W@ unisim.VPKG VPKG iunisim
769 .AWBURST (processing system7 @ M AXI GPO_AWBURST), eee.STD_LOGIC_UNSIGNED 'STD_LOGIC_UNSIGNED fieee !
710 .AWCACHE (processing_system7 @ M_AXI_GPO_AWCACHE), - B4 imee st Innic mice ikl Innic misr limee b’
711 .AWID(processing_system7_@_M_AXI_GPO_AWID), Hierarchy | Datasets | Classes
712 JAWLEN(processing_system7_©@ M AXI_GPO_AWLEN), > ’ =
713 .AWLOCK (processing system7 © M AXI_GP@ AWLOCK), ri EliEEE 3 LJIEY
714 .AWPROT (processing_system7 @ M _AXI_GPO_AWPROT), | - | ¥ (4 Attributes «
¥15 .AWREADY (processing_system7 ©® M _AXI GPO_ AWREADY), =
716 .AWSIZE(processing_system7 0 M _AXI_GPO_AWSIZE), Name value Type
717 .AWVALID (processing system7 8 M AXI GPO_AWVALID), -Jir axi_bram_ctrl_0_BRAM_PORTA_ADDR iNo data {[12:0]wire E
718 .BID(processing system7 @ M AXI GPO BID), - III axi_bram_ctrl_0_BRAM_PORTA_CLK iNo data iwire
719 .BREADY (processing_system7 @ M AXI GPG BREADY), = L - JII axi_bram_ctrl_0_BRAM_PORTA_DIN iNo data E[El:O]wire |-

AT mhoont ’ CoTmmemT o nnmem - Nhiacts  [PrivarciReadars]
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| File Edit View Control
I

Riviera-PRO QEMU environment

Simulation

BE-aB®mA DO O

Waveform Toals

W & O » »|100ns 2/» ¢4 B G. 5 O3

&[5

Riviera-PRO - Untitled1l.awc*

Window Help

| 219 800 us

o # KERMEL: SLP simulation initiali
s # KERMNEL: Kernel process initiali
o # Allocation: Simulator allocated
@ # VPT: ALDEC AXI BFM version 1.7.
o # KERMEL: ASDB file was created i
zyngq_demo/pl_logic/dataset.asdb

a# VSIM: 176 object(s) traced.

o # VSIM: @ object(s) traced.

zation done - time: 0.0 [s].

zation done.

54280 kB (elbread=25043 elab2-22609 kernel=6627 sdf=0)

1

n location /home/radekn/Aldec/Riviera-PRO-2017.06-x64/examples/tools/gemu/

accellera
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a # WAVEFORM: 8
o # WAVEFORM: 8
a # WAVEFORM: 8
a # WAVEFORM: 8
a # WAVEFORM: 4

object(s)
object(s)
object(s)
object(s)
object(s)

inserted
inserted
inserted
inserted
inserted

a# VSIM: @ object(s) traced.

s # KERMNEL: Block Memory Generator
design_1.axi_bram_ctrl_0 bram.inst.native mem_mapped module.blk _mem gen w8 3 5 inst is using a behavioral model for
simulation which will not precisely model memory collision behavior.

B

Console

Messages

[ 5 % 2 | Default | Debug Coverage Console Documents o

to virtual array 'm_axi rdatal@:7]'.
to virtual array 'm_axi_rdatal8:15]'.
to virtual array 'm_axi_rdatal16:23]'.
to virtual array 'm_axi_rdata[24:31]'.
to virtual record 'Virtual Record 1'.
module

© Accellera Systems Initiative

GABE St WwWh il BT OO QU MNER= 2T o0 e 384 B S
= Filesystem [=l[#][x]| [ design wrapper_compile.do L5|Er untitledl.awe* [7)x]|[] Dpigridge.se 7% | ‘ v (.. [#)[Z][x]| |@ classes =[]
=~ =1 = B = o — Configuration ~ -
&l & | FFI%E Q@ e ®|-207550231160ps|~ [ A A L HBEHFRNKARE KR QL% TR ONLvd D R R |awe - = il | I L[, SR
— e P E—— "y S Properties  ~
amples tools/qemu/zyng_demojpl_logic| €D || Name Hierarchy A2 value O T = R U =N Name
B compile [ = m axi arcache /design 1/axi _cdma 0 3 3 =3
B3 dataset.asdbw ~ @ m_axi_rready /design_1/axi_cdma_0 ]
3 hdl_src = m_axi rvalid /design 1/axi _cdma 0 ) |
(3 riviera B » m_axi_rdata /design_1/axi_cdma_@ SOOOCKX HHHKHIHHA
IE work B = m axi rresp /design 1/axi_cdma 0 ] X
= dataset.asdb X :
~® m axi_rlast /design_1/axi_cdma_0 K I
dataset.tmp = - e
[% design_wrapper_compile.do -~ » m_axi awready /design 1/axi cdma 0 1 |
DpiBridge.so = m_axi_awvalid /design_1/axi_cdma_0 o
library.cfg E- = m axi awaddr /design 1/axi _cdma 0 00000000
Untitled1.do [ # m_axi_awlen /design_1/axi_cdma_0 00 08
EH- = m axi awsize /design 1/axi _cdma 0 ] [i}
G @ m_axi_awburst /design_1/axi_cdma 0 0 [}
B = m_axi_awprot /design_1/axi_cdma_0 e} o
G @ m_axi_awcache /design_1/axi_cdma_0 3 3
=T - & ‘ - » m_axi_wready /design_1/axi_cdma_0 ] |
190 Taniager) Tresysem = m axi wvalid /design 1/axi_cdma 0 o
i Libraries [Z1[Z]¢)| | - = m_axi_wdata /design_1/axi_cdma_0 KXXAAXNX 06800008 1XORXAKHX
o il £ “l o G - mﬁax%iwstrb /dss%gnil,ﬂ‘ax}icdmaiﬂ F L \F
- @ m_axi_wlast /design_1/axi_cdma_0 0
Name = m axi_bready /design 1/axi_cdma 0 1 [
4 vtl_dbg (RO) - o o L -
L - - m_axi bvalid /design_l/axi_cdma_0 0
i xilinxcorelib (RO) == = R
i xilinxcorelib_ver (RO} G = m axi bresp /dsslgnilfax}icdmaiﬂ ]
_lxptﬂm ~ . Default cursar 219 800 us 210 B0 us
q v ol 0fs - 297550231160ps [ Configuration| 4 » |4 0
B Console [#][7]x]| |4 Transaction Streams EHE
a o o | @Emors | A Warnings | @ Messages || ~ | ¥ | ha| e Name, Hierarchy

start-gemu.sh; bash

Mo soundeards found.
RAMDISK: gzip image found at block O
EXT4~Fs (ran0): couldn't mount as ext3 due to feature incompatibilities
ExT4-fs (ran0}: warning: mounting unchecked s, running e?fsck is recommended
EXT4~Fs warning (device ram0): extd_update_dunamic_revi717: updating to rev 1 b
cause of new featurs Flag, running s2Fsck is recommended
EXT4-Fs (ran0): mounted Filesystem without journal. Opts: (null)
VFS: founted root (ext4 Filesystem) on device 1:0.
dewtmpfs: mounted
Freeing unused kernel memorys 264K [cOBeGO00 - cO728000)
Starting reS,,.
++ Mounting Filesystem
mount: mounting Jdev/mmcblkOpd on Amnt failed: Mo such File or directory
mount.: mounting Jdev/mmcblkO on Zmnt Failed: Mo such file or directory
++ Setting up ndew
++ Starting telnst dasmon
++ Starting http daemon
++ Starting fip daemon
++ Starting ssh daemon
randoni sshd urandom read with O bits of entropy available
rcS Conplete
zungy L /dwa_test.bin [l

2018
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Hardware and Software co-sim

r
/home/radekn/Aldec/Riviera-PRO-2017.06-x64/examples/... x

Riviera-PRO - /home/radekn/Aldec/Riviera-PRO-2017.06-x64/examples/tools/qemu/zyng-demo/linux_app-src/main.c

File Edit View Control Simulation Tools Window Help File Edit HDE
& . ) M Go B C2 |1372ms w0 5 1) - » o oy
/home/radekn/Aldec/Riviera-PRO-2017.06-x64/examples/tools/qemu/zyng_demo/linux_app... X l : l ‘ | ‘ = s
: : =2 @ 7§ F iz s o @ 252 ATTRIBUTE X INTERFACE INFO OF m axi awread €
File Edit HDE [#[2) =R 28 .0 .'“_.3 b g Be @ 253 ATTRIBUTE X_INTERFACE_INFO OF m_axi_awvali®
(=%; - g » = [% design_wrapper compile.do [#][x| |[Ar untitledl.awc* [7|[x||[] DpiBridge.so [7][x] 254 ATTRIBUTE X_INTERFACE INFO OF m_axi awaddr
o | £ > ARER &5 »oE» e 255 ATTRIBUTE X_INTERFACE_INFO OF m_axi_awlen:
55 «p 5 %@ 0 Q0 ®|1388248568435ps| v | A N N » %L » Ilv» [Auto I 256 ATTRIBUTE X_INTERFACE_INFO OF m_axi_awsize
56 #define DDR_MAP_SIZE 0x10000000 - S 257 ATTRIBUTE X INTERFACE INFO OF m axi awburs
57 #define DDR MAP MASK (DDR MAP SIZE - 1) lams Hienrrhy (D R B o ATTRIBUTE X_INTERFACE INFO OF m_axi_awprot
58 = (9) /design 1/axi_cdma_0 | 259 ATTRIBUTE X INTERFACE INFO OF m axi awcach
59 //#define BUFFER BYTESIZE 1024 b e = (8) /design 1/axi cdma 0 | 260 ATTRIBUTE X_INTERFACE_INFO OF m_axi_wready
60 = (7] /design 1/axi cdma 0 | 261 ATTRIBUTE X INTERFACE INFO OF m axi wvalid
61 int main(int argc, char* argvf(n = (6) sdesign 1/axi cdma 0 262 ATTRIBUTE X_INTERFACE_INFO OF m_axlj_wdata:
62 B{ a (5) Jdesign 1/axi cdma 0 1 263 ATTRIBUTE X INTERFACE INFO OF m axi wstrb:
63 int memfd; Lan_ e < 264 ATTRIBUTE X_TNTERFACE_TNFO OF m_axi_wlast:
64 void *mapped base, *mapped dev base; | = (4 /design_1/axi_cdma_d | 265 ATTRIBUTE X_INTERFACE INFO OF m axi_bready
65 off t dev base bram = BRAM BASE ADDRESS; = (3) /design_1/axi_cdma_0 | 266 ATTRIBUTE X_TNTERFACE_TNFO OF m_axi_bvalid
66 o (2) Jdesign_1/axi_cdma_0 267 ATTRIBUTE X INTERFACE INFO OF m_axi bresp:
67 int memfd 1; 2 (1) Jdesign 1/axi_cdma 0 | 268 EBEGIN
68 void *mapped_base_1, *mapped_dev_base_1; = (8) desi n_l,.'an_(dma_o 1269 | we : axi cdma
69 off _t dev base cdma = CDMA BASE ADDRESS; o . trb /d .g '1 L d _0 =270 B GEMERIC MAP (
78 = '"—a"}—“i ! fd“}g“— ”“?—(d“— L n C S AXI LITE ADDR WIDTH == &,
71 int memfd 2; = m_axi_wlast sdesign_1/axi_cdma_0 | 272 C_5 _AXI_LITE DATA WIDTH => 22,
72 void *mappeé_base_z, *mapped_dev_base 2; = m_axi_bready /design 1/axi_cdma 0 | 273 C AXI LITE IS ASYNC => 0O,
73 off t dev base ddr = DDR BASE ADDRESS; = m axi bvalid sdesign 1/axi cdma 0 | 274 C_M_AXI_ADDR WIDTH == 32,
— . . . [ = m_axi bresp /design 1/axi cdma 0 | e C_M_AXL_DATA WIDTH == 52,
Desi| 75 unsigned int TimeOut =5; 5 » cdna tvect out design 1/axi cdma 0 276 C M _AXI MAX BURST LEN == 16,
76 unsigned int ResetMask E cdma_tvect_ou /design 1/axi c a9 | 277 C_INCLUDE DRE == 0,
iy g7 unsigned int Regvalue; 2| Ew o rd fdesign_1/axi_cdma @ 278 C_USE_DATAMOVER LITE => 0,
g 7 unsigned int BUFFER BYTESIZE = 28; B+ [B virtual Record 1 279 C_READ_ADDR_PIPE_DEPTH => 4,
a7y if (arge == 3 Em axi rdatal@:7] 280 C WRITE ADDR PIPE DEPTH => 4,
Nam g0  sscanf(argvl1], "ud", &BUFFER BYTESIZE); 9 -Bbm axi rdatal8:15] 281 C_INCLUDE_SF == 0,
| 81 B if (BUFFER_BYTESIZE<1 || BUFFER_BYTESIZE>1024){ ‘ Bm axi_rdatal16:23] 282 C_INCLUDE 5G == O,
| 82 printf("[WARNING] Passed number of bytes are wrong. Supported val - = 283 C_M_AXI_SG_ADDR_WIDTH == 32,
| 83 BUFFER_BYTESIZE=20 E-Ebm axi_rdata[24:31] | 284 C M AXI 56 DATA WIDTH == 32,
| 84 [ T || i Defautt cursor 1372ms 285 C_DLYTMR_RESOLUTTON => 256,
7 85 P R . do2s& CCEAMILY => "zyng"
—_——] 86 unsigned char SrcArrayl[1824 1; = start_gemu.sh; bash *
Hg a7 unsigned char DestArray[1024 1; AP (
o 88 unsigned int Index; zung> ,/dma_test,bin i aclk == m_axi_aclk,
89 int result=0; . |[] Mapping FL logic ERAM memory. i lite aclk => s axi lite aclk,
4 % =2 /¥ 1 fdevinen opened. i lite aresetn == s_axi_lite_ arese
= 4 ) ) 5 ] BRAM menory napped ko user space. e (S_axL_TLLe
a4 91 STEP 1 : Initialize the source buffer bytes with a pattern and cle: uriting data 28 to BRAM. Li Fruut == cdmaimtrm‘n,‘
a4 92 location -8) [1] BRAM transfer finished, Memory unmapped, i lite awready == s_axi lite awres
a4 93 [1] fapping AKI CDMA to ussr space i lite_awvalid => s_axi_lite_awval
.4 94 for (Index = 0; Index = BUFFER_BYTESIZE; Index++) }/examples/tool ::Z;imEEMgpe”ad' i lite awaddr == s_axi lite awaddr
4 95 3 enabling interrupt, l_l%te_wreaqy == s_ax%_ljlte_wreal?y
a4 96 SrcArray [Index] = Index; checking for the Bus Idle. i lite wvalid == s axi lite wvalid~
o 97 DestArray[Index] = 0; ot e e BRAN = 1000000 ‘
L set source addres to = . -
-4 8 1 set. destination address to HP_SLAVE = 80010000, 50 [150-8859-1 ~ | Unix INS RW
.y 99 H / - - uait for DHA transfer status,
. 4 100 STEP 2 : Map the kernel memory location starting from 8x20000000 to | Transfer Complated
oy 181 [1] DHA transfer finished and unnapped from user space.
4 102 printf("[i] Mapping PL legic BRAM memory.\n"); [1] Hap kernel nemory ta user space
o3 163 memfd 1 = open{"/dev/men’, O RDWR | O SYNC); (devimen opened.
= 4 memrd 1 = op cev/men, O — ; Memory mapped at address OxaBe32000.
.4 184 if (memfd 1 = -1)
1805 o P i The data pattern:
: 166 printf("Can't open /dev/men.\n"); using a behavi | e 801011 12131 415161 71619202122 2524752627
N exit{0); The data read From HIL;
» | 108 [ ) (1234567631011 2131415161 718190021 220324252627
109 printf("\t/dev/mem cpened. \n"); - TATA Transfer is Successful, 20] 8
D 2ung>
o In1 Coll C50 |IS0-8B59-1 = | Unix INS R/W DESIGN AND VERIFICATION™
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S =

Built-in Transaction Recorder

= =

Do e[y 00 W W F & e F

(o)

s EGe i

il

704
705
706
707
708
709
710
711
712
713
714
715
716
717
7l8
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741

9 %

[ design_wrapper_ccm,,,LL'|.ELr Untitled...LilD DpiBri...Lé'@n desi...Lilﬁn Ax_Axi3Slav... @E| |

AR KR

v o o |§| H ==

axi slv_bfm_core.wait_on(phase, count);

Fendtask |
FELLLLELELATELATESA A7 777/ BFM ALTERA WRAPPER - SystemVerilog ////////F7771/1171
Fendif

B ifdef ALDEC_USE_TRANSACTIONS
=] TransactionRecorderAxi3 #(
.DATA_BUS_WIDTH(DATA_ BUS_WIDTH),
.ADDRESS_WIDTH (ADDRESS_WIDTH),
.ID_WIDTH(ID WIDTH),
F LINSTANCE (Ssformatf{"s=m")))
TransRecorder (
VACLK(ACLE) ,
.ARESETn (ARESETn),
AWID(AWID),
. AWADDR (AWADDR) ,
.AWLEN (AWLEN) ,
.AWSIZE (AWSIZE) ,
.AWBURST (AWBURST) ,
.AWLOCK (AWLOCK) ,
. AWCACHE ( AWCACHE) ,
. AWPROT (AWPROT) ,
LAWVALID (AWVALID) ,
.AWREADY { AWREADY) ,
WID({WID]),
.WDATA (WDATA) ,
.WSTRB(WSTRE) ,
WLAST(WLAST) ,
JWVALID (WVALID),
.WREADY (WREADY) ,
.BID(BID),
.BRESP(BRESP),
.BVALID(BVALID),
.BREADY (BREADY) ,
.ARID(ARID),
.ARADDR (ARADDR) ,

m

accellera
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i | Y@
w | %z Hierarchy B/ EES
- | = | V' (* | Attributes *
« Name Design unit Library
< £ design_1 idesign_1 ail_defaultlib <
o % axi_bram_ctrl_0 idesign_1_axi_bram_ctrl_D¥ixil_defaultlib
4 axi_bram_ctrl_0_bram §design_l_axi_bram_ctrl_o_b defaultlib
3 axi_cdma_0 Edesign_l_axi_cdma_o_ﬂ{d defaultlib
4 axi_mem_intercon_1 ‘design_1_axi_mem_interck xil_defaultlib
4 axi_protocol_converter_0 ‘design_1_axi_protocol_coi xil_defaultlib
& master_0 EAx_AxiBMasterBFM Ealdec_axi_bfm_qemu
& master_1 iAx_Axi3MasterBFM ialdec_axi_bfm_gemu
&+ 3 slave_0 ‘Ax_Axi3SlaveBFM ‘aldec_axi_bfm_gemu
f axi_slv_bfm_core EAx_AxiBSIa veBFMcore Ealdec_axi_bfm_qemu
4 TransRecorder iTransactionRecorderAxi3 (aldec_axi_bfm_gemu
- % @INITIAL#ini@ : ‘aldec_axi_bfm_gemu
(3 @INITIAL#829 0@ ixil_defaultlib
- - (% @INITIAL#841_1@ : defaultlib
Bt 3 glbl ‘olbl ixil_defaultlib
f Tim2BfmPlugin EﬂmZBmeIugin Ealdec_axi_bfm_qemu
- 3¢ DpiPlugin {DpiPlugin laldec_axi_bfm_gemu
-y \package UnitScopePackage_ 11 EUnitScope Package 1 Ealdec_axi_bfm_qemu
-l std.standard istandard istd
- iy vl.verilog_logic iverilog_logic vl
-l std. TEXTIO TEXTIO istd
W ieee.std_logic_1164 istd_logic_1164 ieee
W@ ieee.NUMERIC_STD INUMERIC_STD lieee
W@ axi_bram_ctrl_v4 0_10.axi_bram_ctrl_funcs Eaxi_b ram_ctrl_funcs ‘ax i_bram_ctrl_wv4 0_10
-y ieee.std_logic_arith Estd_lugic_arith Eieee
i@ UNisim.VCOMPONENTS {VCOMPONENTS iunisim
i@ ieee VITAL Timing IVITAL Timing iiece |
e % imme VITAl Primitives AITAL Primitives HEE ke
Hierarchy | Datasets | Classes
= Objects 3| EdF3
| *| ¥ 1% Attributes w
Name Value Type
b e ACLK 1 fwire -
= ARESETn i1 iwire
= AWID Z70 {[ID_WIDTH-1:0]wire
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Transaction based debug

Untitled Lawc* X
File Edit Waveform [#][2]
@06 6 ®1351110666987ps v || A A L BERRNKRARE KR QL %S Ned $ %% |aw - [5)
Hierarchy AII\:VaIue = I L, B L ez 1, ias pass L, f3ss p3so | ms
H- = m axi awsize /design 1/axi cdma 8 @ ] e
i = m axi awburst /design 1/axi cdma @ @ 1]
i = m_axi_awprot /design_l/axi_cdma_8 @ [
i m_axi_awcache /design_1/axi_cdma 6 3 3
= m_axi_wready /design_1/axi_cdma_8 i1
= m_axi wvalid /design 1/axi cdma 8 i1
#- = m_axi wdata /design 1/axi cdma @ OFBEODAC 63820100 87860504 PBEAEIDE |BFeEEDAC| 13121118 117161514 /1B1A1918
i # m axi wstrb /design 1/axi cdma 8 F F ]
= m_axi_wlast /design_l/axi_cdma_8 @
@ m_axi_bready /design_1/axi_cdma_8 i1
= m_axi_bwalid /design_1/axi_cdma_8 @
i = m axi bresp /design 1/axi cdma 8 i@ ]
i- = cdma_tvect out /design 1/axi cdma © 00000000
i = m axi rdata /design 1/axi cdma & (13121110 63020100 |B7660504 0BBABSDE |BFBEODOC 113121116 (17161514 |1B1A1918
B (B Virtual Record 1 {0 123F /{456 7+ {8 9 18 11} {12 13 14 15} {16 17 1B 19} ({20 21 22 231 124 25 26 271 {6 6 0 0}
Eiv! count (2) v| Relations [v| Auto height
W_Stream /design_1/slave_6/Tram: W_Stream
Sender name design_1l.slave 0 E desigh l.slave & [E design l.slave & design 1.s..
Sender WID zZ0 zZ8 zZ8 relations i.
Sender WDATA 0706050403020100 67686050403020108 67Bebd0cAbBaBIns relations o.
Sender WSTRB ff T ff
Sender WLAST ] i a ]
Sender WVALID 1 1 1
Sender WREADY 1 1 1
Signal Value value Value
relations in( 0 ) relatigns in{ @ ) relations in{ @ )
relations out{ @ relatigns out{ @ ) relations out( @ )
Sender name : design_l.slave_0
2 Sender WID : zZ0
Sender WDATA : 0706050403020100
—|Sender WSTRB : ff =
v Count (1) v/ Relations |v| Auto height Sender WLAST - 0
Sender WVALID : 1
R Stream /design 1/master 8/Tra: R Stream Sender WREADY : 1
~|Signal : Value I
Stream: sim:/design_l/slave_O/TransRecorder/W_Stream
Substream: 1
Begin time: 1342ms
End time: 1344ms
1 1
1
Walue
relations in( @ )
relations out( 0 )
B v/ Count (1) v Relations |v| Aute height
AR_Stream /design_1/master 8/Tra: AR_Stream
B design_L.master 0
808
72200004
[}
2 —
Default cursor 1342 650 us. [T32z 650 us] >

accellera
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- Transaction logs

F P HE O 6 6 ®es500us-421500us|v || AN L HBEHEIMKRANREKFIROIL (% %% Nved R |ae - al

Name Hierarchy All ‘: Value Poo ‘ (1) (2} (3) (4 (5) (6) (7% () (9) (10}M1L) (12} (13} (14]) (15} (16} (17} (1B} (19} (20} (21} (22} [23)‘ 1y (2} (3) & (5) (6) 1y (20 (3) (4) (5) (6) (7) (8) (9) (10} (11} (12} (13}(14]) (15} (16} (17} (18} (19} (20} (21} (22} (23} (24} (25} (26} | (1) (2} (
T T O T T 1 O Y T T T T S T T H I SR
/v Count (1) v/ Relations |v| Auto height
W_Stream /design_l/master_1/Tra W_Stream
2 design_l.master..| [E design 1l.master 1 2 design_
086 oae 086
00000000 000008160 ogoze0
1 2 4
. 1 1 1
1 1 1
1 1 1
Value Value Value
relations in{ @ ) relations in( @ ) relatio
relations out( 0. relations out( @ ) relatio
B c lati heigh
=1 | Count | Relations | Auto height
W_Stream /design_l/master 8/Tra W_Stream
Sender name design_l.master_ @ El design_l.master_©
Sender WID 000 068
Sender WDATA 00067008 08067080
Sender WSTRB f
Sender WLAST 1
Sender WVALID 1
Sender WREADY 1
Signal Value
sim:/design_1/master_0/TransRecorder/W_Stream X
File  Edit [1[2]
| Begin Time - ¥ GE R B
Begin Time End Time Sender name Sender WID Sender WDATA Sender WSTRB Sender WLAST Sender WVALID Sender WREADY Signal
|1 |198ms 200ms design_l.master_0: 000 00000004 f 1 1 1 Value
2 284ms 286ms design_1.master_0: 000 ‘00007000 f 1 1 1 Value
3 926ms 928ms design_l.master_0: 000 00000004 f 1 1 1 Value
4 |972ms 974ms design_l.master_0: 000 00000004 f 1 1 1 Value
5 1018ms 1020ms design_l.master_0: 000 00000004 f 1 1 1 Value
|6 | 1064ms 1066ms design_l.master_0: 000 00000004 f 1 1 1 Value
7 1110ms 1112ms design_l.master_0: 000 00000004 f 1 1 1 Value
8 1176ms 1178ms design_l.master_0:000 00007000 f 1 1 1 Value
9 |1242ms 1244ms design_l.master_0: 000 81000000 f 1 1 1 Value
10 1268ms 1270ms design_l.master_0: 000 80010000 f 1 1 1 Value
11 12%4ms 1296ms design_l.master_0:000 0000001c f 1 1 1 Value
¢ Shows selected transacations in waveform

2018

. Default cursor 284 ms = 11 284 ms + 11 SIGN AND VERIFICATION“‘
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Summary

e SoC FPGA Verification Platform

* Processor modeling based on QEMU emulator (instead of simplified BFM
model)

 Hardware and Software debugging

* Fast RTL IP Core Verification and bugs fixing
* Driver and Firmware Verification

e Built-in Transaction Recorder

e Support for many platforms and processors

e Support for different Linux versions
— Yocto project

IIIIIIIIIIIIIIIIIIIIIII

accellera . DV
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QEMU co-emulation with HES-DVM

DESIGN AND VERIQFQA.LéN“‘
accellera . DVEON
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Emulation Pros & Cons

(+) Fast — 10+ MHz speed

(+) Cycle Accurate hardware model

(+) Advanced Hardware Debugging

(+) Enables testing with real devices/live data

(-) Emulation available later than RTL Simulation
(-) Usually limited emulation resources

HES

Hardware Emulation Solutions

| 2! 2018
: : e : : i : = E o .‘5‘ DESIGN AND VERIFICATION™
accellera » DV
© Accellera Systems Initiative 25

SYSTEMS INITIATIVE



SYSTEMS INITIATIVE

Simulation Acceleration

ST

In Circuit Emulation

Speed
~ Adapter
UVM Quy VHDL SCE-MI
System'\ferﬂog‘ A vsteime PLI/VHPI
—
Hardware Debugging

= Break
=== Capture

= TCP-IP

© Accellera Systems Initiative
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HES-DVM™ Versatile Emulation Platform

Hybrid Co-emulation

Virtual Machine

QEMU

Virtual Platforms

SCE-MI

ARMFast Models

Virtual Platforms

TLM vstenc|OVD

en Virtual Platforms

JTAG

* JTAG Port
* vJTAG Xtor

SoC Integration
Software Debugging

2018
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Connecting Virtual Platforms

SoC Bus Transactors (BFM with SCE-MI)

- AMBA - Advanced Microcontroller Bus Architecture T SR ETAULAIOR

- AX| Master & Slave

- AHB Master & Slave

- APB Master & Slave }LE
- OCP - Open Core Protocol Q_r@

- Master & Slave e

Slave

/ SCE-MI | - |
o | BEML ST
Emulation ||(Zzeeller) L XtOr_Ie

Pr OXy ,mr/urm.';/

i

2

Master

NOC

Virtual Platform Plug & Play

- HES PCle host driver (Linux/Windows)
- SystemC/TLM Proxy for each bus transactor
- SCE-MI — Accellera Standard Co-Emulation Modeling Interface

2018

DESIGN AND VERIFICATION™

accellera o DVEOMN
© Accellera Systems Initiative 27

SYSTEMS INITIATIVE



Software debugging

Where is the CPU core?

ARM
Cortex

Virtual Platform

“ls

- In Virtual Platform
- VP provides interface
- In HES Emulator
- Aldec provides solution:
- VJTAG Transactor

Slave

g_rli

HES™ EMULATOR

- VJTAG Virtual Peripheral library

with TCP-IP

SYSTEMS INITIATIVE
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—IE Slave
SCE-MI | =
} Xtor
3 ™ Gocelbra) DUT
NOC Emulation VITAG
§_|_§ Proxy endorsed Xtor
Q_I—E Master
GDB
Server
Aldec
VITAG
Virtual TCP-IP
Peripheral
with
TCP-IP
GDB
Lauterbach 2018
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SYSTEMS INITIATIVE

Hardware debugging

PCle Host Interface

- Debug probes — 100% visibility

- Breakpoints and Triggers
- Clock control

- True RTL debugging

- Memory visibility

© Accellera Systems Initiative

HW Debugger - scemiuml B =10x|
Fle View Settings Tools Help

Board type:  DNBOODK10_PCIE (serial number: 0)
M Enable Dynamic Debiig
1 Stop on Dynamic Debu

1 Start Al I Auto re-start Al

ﬂﬂﬁﬁ_”d 10 % Current cycle: T

Signals | Debug | Driver

™ ar Ureset no Signal

W ar Uclock yes  Signal

™ & CclockEnabled no Signal
W Debug %3 Riviera - E:\+My_Designs\dcm_prim_test)_riviera =101 =]
Board tup Eile Edit Search wiew Ubrary Compilation Simulation Tools HES Waveform Window Help o ox

e 4 [ [ L[ GLEL @ B[ « v o ] 6 % e e | B e B | 6B 2
e, 5 o [ [ B [ % o B O S R[5 | 6N B o =l[* =[r m e»

IDore
Proect 1= “work dom_moduls_th
 work.dem_medule (dem_

c

gl

AR

Ciptin ity

1 - unisim.dem (dem_v)
2 : unisim.dem (dem_v)
3 : unisim ibufg ibufg_v}
4 : urisi m bufg {bufg_v)
5 : unisim bufg fbufa_v}

|

= CLKO_DCM1 std_ulogic

< B
= CLKO_DCM2 std_ulogic - wave.asdb |SIM
g T e

A

PoLEeEEch
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QEMU Co-Emulation

EMULATION ENGINE

/ DESIGN AND VI QQA.!I'%N“‘
DVCON

accelleray — — " —/ —/—/—/ ———  D¥IN
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QEMU PCI to AXI bridge
/ é EMU \ /ALDEC HES™ FPGA Boarm

HDL TOP

.
Application
e EEEEE——
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accellera o DVEOMN
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QEMU Co-Emulation Highlights

* Synchronized Hardware/Software Debug
— Force Break — stop hardware clocks on software breakpoint
— Software debugger integration (GDB), custom commands

« AMBA AXIl interface support
— Aldec AXI Master transactor VIP

* PCl to AXI Bridge

e QEMU virtual machine architectures with PClI device tree (ARM, x86 and
others)

* Integrated with Linux Guest OS in QEMU
 Automated design compilation in HES-DVM platform
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QEIVIU Co-Emulation Live Demo

Thu Apr 19, 2:02 PM

«* Applications Places System

S

Krzysiek Szczur

NI N krzysieks@k17:~/home/QEMU-ix86/qemu_sudoku_v1_0/emu/run

Machine View View Search Terminal Help

Aldec Sudoku Solver 1y 4)) 14:02 Ik 17 runls S
m d

sudokuBytes[i]
sudokuBytes[i+1]
sudokuBytes[i+2]

sudokuToSend[1/3] &
(sudokuToSend[1/3]
(sudokuToSend[1/3]

vold MainWindow::on_btnSolve_clicked()

std:: arrav<unslqnpd Lnt > data={1};
, data.data(), 1); T
, (sudokuToSend.data()), ):
, data.data(), 1);

AlderPc\anlertPfpchaxl,
AldecPcizAxiWrite(pcizaxi,

> AldECPLlcﬂlLREBd{pClZaKl, , data.data(), 1);
a 0 F
Lf fdata[ ]== H
>statusLab->setText( )i
r TII n;

Aldec Sudoku Solver

} SUDOKU PUZZLE
} while(data[o]
AldecPcizAxiRead(pci2axi,
dispatch2Bytes(
changeBytesToChar();
insertSolvedsSudoku();

, (sudokuToSend.data()), = ad v la 1

}

void MainWindow::initSudoku(){

.3‘.
N
1
5
A
a
o

This GDB was configured as * 64-pc-linux-gnu”.
Type "show configuration” for configuration details.
For bug reporting instructions, please see
<http://www.gnu.org/software/gdb/bugs/>
Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/=>.
For help, type "help".
Type "apropos word" to search for commands related to
Reading symbols from ./sudoku_solver...done.
(gdb) b mainwindow.cpp:90
Breakpoint 1 at @x484f95: file ../mainwindow.cpp, line 90.
(gdb) r

[Thread debugging using libthread_db enabled]
Using host 1libthread_db library "/1ib/x86_64-1inux-gnu/1ibthread_db.so.1".
[New Thread ex7fffece76700 (LWP 1677)]

[New Thread ex7fffe17f7760 (LWP 1678)]

New Thread ox7fffeaff67ee (LWP 1679)]

New Thread ox7fffdbfff7ee (LWP 1686)]

Thread ox7fffdb7fe700 (LWP 1682)] N o )
Thread ox7fffdaffd7ee (LWP 1683)] File Edit View Search Terminal Help

[Thread ox7fffdaffd7ee (LWP 1683) exited) A
[Thread ex7fffdb7fe708 (LWP 1682) exited]

[New Thread ox7fffdb7fe700 (LWP 1687)]

[Thread ex7fffdb7fe7e8 (LWP 1687) exited]

"word" .

lmE

Load sudoku

krzysieks@k17:~/home/QEMU-ix86/qemu_sudoku v1_0/emu

@ Thread 1 "sudoku_solver" hit Breakpoint 1, MainWindow::on_btnSolve_clicked (this=ex7fffffffdaie) at ../mainwin
dow.cpp:90
- (gdb)
Q- [VNC config] krzysieks@k17:~/hom... krzysieks@k17:~/hom... [HW Debugger] [Riviera-PRO - /fhome... \d QEMU
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