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Background Introduction BV (agoellerd)

SYSTEMS INITIATIVE

* The features of SOC are more and more complex, but time cost
and manpower cost needed to verify these features are more
and more.

* To rapidly meet changing market demand and further reduce
cost, the project team wishes the faster SOC verification and
less manpower.

* SOC features have a strong regularity, So we can build a
universal SOC model.



SOC Universal Model BVEDN a@
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Subsystem_Name APSYS

P SOC M d I b Region_N Stan_Address  End_Add RW
O e Can e EM:‘;EH - Uxonﬁn_nm;;ss UxOFFF_FIr:T:sFS RW Resource Manager
b d . i . EMI_B1 0x1000_0000  OxIFFF_FFFF RW Atecirmal)
t t t I t h EM|_B2 0x2000_0000  Ox2FFF_FFFF RW
a S raC e In O re a Ions IpS EM|_B3 0x3000_0000  Ox3FFF_FFFF RW
. EM)_B4 0x4000_0000  Ox4FFF_FFFF RW GPU IPO
Of m aSte r, SI ave and reglon RSV _B5 0x5000_0000  OXSFFF_FFFF RW
RSV_B6 0x6000_0000  OxBFFF_FFFF AW
] PERI_PO 0x7001_0000  0x7001_FFFF RO
° B Id I f t t p PERI_P1 0x7002_0000  0x7002_FFFF wo
uild excel format to express
this relationships. SaveNare e N Pove
MEM_CTL EMI_B*+RSV_B* ON
P1 PERI_PO ON EMI_BO EMI_B4

* Design universal verification ” 2
model to this re|atI0nShIpS R — EMI_B2 PERI_PO

PO o MA MA
EMI_B3 PERI_P1




Design Universal SOC Verification Model DVCON a@
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* Systba(System Test-bench automaton) based on SOC model
* Common sequences and tests
* Golden behavior model for check
* Common coverage database for common features

* Systba test features
* BusMatrix Connections
* BusMatrix address decoder and remap
* Channel Performance
* SOC Low-power
SOC Anti-hang and so on
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Contrast Between Systba and Others DVCCIN
Function Cadence Interconnect TB Systba
Auto hook VIP(APB/AHB/AXI/ACE...) YES YES
Modify VIP configure/constraint on fly NO YES
Auto generate common features sequence NO YES
Auto common features check Mechansim NO YES
Auto generate common features coverage NO YES
Easy bottom-to-up integration multi-subsys NO YES
Compatible C code NO YES
Easy Debug YES YES
Easy review YES YES
Isolation testbench with VIP vendor NO YES
Performance measurement YES YES

SYSTEMS INITIATIVE
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////',7777””’*1\;\ SHANGHAI | MAY 26, 2021
— Fifth level

eI implomentation of
relationships intelligent AR VP G 2ol
i nfe rence, Fourth level
configuration ,stimulus and/

/
checker. |
transaction constraint, scoreboard

* To isolate test-bench usage
with vendor’s IP specification. /| Z&hae™ e == ]
\ | |

VIP Configure adapter, transaction
adapter, monitor transaction adapter,
error waive adapter, RAL adapter

— —

_—

Third level

Abstract VIP configure, abstract
monitor transaction, abstract

\ f _— ~
\ \ | Second level
\ \
| Scenario use case.
\ Virtual sequence
| / First level \
/ Intelligent /
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Systba’s Common Pattern (1/2)
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/- \ N\
Master1 Master2 |

e Auto create Common ooy

’ Remap1

BusMaxtrix1

- S R Rl
* Special constraints based Csovet | sz ' i

Slave1 Slave2
/ Remap2

e ™
(S )
\_ >

BusMaxtrix2
on known information;
. . /i /i N
* Special transaction; s | smes
* Special sequence; i .
Slave Name | Function Description Addr(Master1/2) Addr(Master3/4)
. Slave1 DMA Register 0x0000_0000:0x0000_0FFF |0x3000_0000:0x0000_OFFF
ot SpeC|a| teSt, Slave2 UART Rzgister 0x0000:1000:0x0000:1FFF 0x3000:1000:0x0000:1FFF
Slave3 IS Register 0x0000_2000:0x0000_2FFF |0x3000_2000:0x0000_2FFF
Slave4 RAM 0x6000_0000:0x607F_FFFF|0x9000_0000:0x607F_FFFF
Master/Slave |[Slave1 Slave2 |[Slave3 |Slave4
Master1 YES YES YES YES
Master2 YES NO YES YES
Master3 YES YES NO YES
Master4 YES YES YES YES
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Class no_send_burst_length16 extends systba_axi_trans;

» Users can quickly and easily f“”s"j‘;’;‘r_}‘,eevjv‘(’;;
create their own sequence; g
: traint no_length 16
i Support for usSing regular COIi}?trr.zlirr]egtO:=\e/\?lngE) {tr.burst_length !== 16;}
. }
expressions to represent endclass

model features;
* Easy add features to special

master, special slave, ora [

no_send_burst_length16 m_no_burst_length 16;

SpeCiaI path, m_no_burst_length16 = new(“No_burst_lenght16”);

m_resource_man.add_constraint(m_no_burst_length16, “master1->slave 1->*");




Systba Golden Behavior Model (1/2)

* The master knows that it can

access the corresponding
slave and region, similarly,
also know it cannot access the
slave and region.

e So can build access check
mechanism based-on
relationship of master to slave

DDDDDDDDDDDDDD
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Master1 |

Mastern

Region111

Slave11

Region11n

Region1n1

Slave1n

Region1nn

Slaven1

Regionn11

Regionn1n

Regionnn1

Slavenn

Regionnnn
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Systba Golden Behavior Model (2/2) BVEEN accellerd)
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e Behavior model gg\:‘g:;‘;”e - Master Control(clock,reset, power firewall...)

* Address remap feature; Y Flmn
e Address decode feature: ReIap Coverage
* Access switch feature; NDecier
e Control mechanism, i |

including clock, reset, low- " Q vl

power and firewall;

Sla‘\'/e1 Sla‘\y/e2
— e =
i .......... = Bl —




Bottom to Up Reuse Subsystem BV (accellera
Subsystem1 Subsystem?2
* Support bottom to up reuse < Slave2
Master11 » Slave11 » Master21

subsystem

* The structure of each
subsystem is the same, so
can easy cascade subsystem
by Systba attribute configure

Slave22

’ Uvm_test_top

[

\
v

Subsys1_env

v

Subsys2_env ‘

v v # v ¢ ‘
[ Th e p I atfo rm a rCh i teC tu re O f Resouce_manager | | Scoreboard ‘ ‘ vseqr ‘ | master1_env | | slave1_env H RAL_Model ‘
N subsystem is the same as L o i ] e

a subsystem

i

i

i

y

master1 ‘ vseqr ‘ adapter ‘ RAL




Low-Power Verification Demo by Systba

 SOC low-power include
clock gating, power-
gating and DVFS;

* SYSTBA intelligent
generate low-power
stimulus;

« SYSTBA low-power
manager control
clock/power SVA check
enable and check low-
power behavior;

DES
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Master1 aster2

VIP VIP

BusMaxtrix1

SYSTBA

Resource
manager

callback1 callback?2

Switch1(OFF) switch2

L

Scoreboard

switch3 switch4

iy

callback3 callback4




Security Verification Demo by Systba DV a@
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* SOC security scenario

mcluc!e security/non- @ @ K
Security master access (e @

- - SYSTBA -::al.ibacm -callbackz
security/non-security D
slave : BusMaxtixt | i

Scoreboard
e Check data-path e e e ;

. .

behavior to meet security Slave! Sevez )\

scenario; \xfffﬁifff

* Check security
Information transform
correctly;



Summary BV accellera
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« SOC common features and possibility of abstraction into model;

» Characteristics of SOC model, including architecture, test pattern
and behavior model;

« Bottom to Up Reuse Subsystem ;

* Introduction verification demo for Low-power and security
scenario;

14



NNNNNNNNNNNNNNNNNNNNNNN ll
NNNNNNNNNNNNNNNNNNNNNNN
SHANGHAI | MAY 26, 2021

SYSTEMS INITIATIVE

Thanks you



