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Development of IP Core Automatic Evaluation
Platform Based on VIP Model

CHI Cheng. XIAO Li-yi. LI Jie

(Microelectronics Center of Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to improve the evaluation efficiency of IP core and simplify the construction of evaluation
platform, we set up IP core evaluation platform based on AMBA bus VIP model. But the use of VIP model still need
a series of complicated manual settings, this paper uses the Perl language to develop an automation evaluation
platform and its interface program. Graphical user interface program can call the VIP model automatically to
establish the evaluation platform. Engineers set up the IP core evaluation platform by graphical interface, and
provides a good verification vectors to achieve IP core function evaluation automatically. The program is used to
evaluate the IP core of a DES encryption algorithm, which satisfy the requirements of automated building the
evaluation platform and IP core evaluation, and the use of this method to IP core automation evaluation can greatly
simplify the operation steps and make the evaluation process more intuitive,

Key words: VIP model; IP core; evaluation platform; GUI; scripts

1 3

AR E T R AL T 5 R R R
ZH SoC KA 1P K FEARDME T BT NI, TP 5
REAVIERATE RN T SoC B REMR MY KB 2.

FHP RN S5 TP A% iy 2L — P PRsEAT 35
JrE X LI REHEAT PPAS. G0 R B0 T7 i B AR AN IS
A FRPEN 1P A% DR A BT 32 2 R F- & 1Y
Tk HOMARAE A EUA Y EDA TR R A5

T

WA 2017—08—30; 1EEIHHA: 2017—09—27

FLaw WAZAR IS B LTEOR 32 1 BT T H ARy TP
ALV 5 PR S5 R B % W8 B S LR A
m L ARSI T LEONS Ab FE 242 H 3 F SoC &
Gery TP BPFIE- & Rk T 1P 4 B R G )
RERYIEARPE AHT Z A C.CH+ + 2 m it 5 Y
B e

VIP(Verification 1P, 35 iE IP) 4 —Fhn] 8 &2
o TP AT LA A o 4 T 03X A 35 44 i 5960
T | a1 A S = | | R P A



42 P 2R SR

2018 4F

SR BT VIP #5 e PF-F & . AU 20
NGO VIP BERA T T f 0 gl # hoxr-f- 5
B LA XTSI O 1w PRI SR AR SR T
AMBA EZ8 VIP B8, Ik P8 5 TR e » 55
BIP B SR E L K I REVEIN A S k.

2 BT VIP #HEH IP ZiTN T aEETIE

VIP & Al 52 I 09 3 A B, 38 i 1 BEM (Bus
function model, B TNHEAEAD | il A A4 (Driv-
er) . Wi Ml 28 (Monitor) Flic 43 #z ( Scoreboard) 41
AL AR E] DG R WA 1 FR. VIP R Tl
R A S L AT L AL B T AR
Testbench FIPMAS A Fr 75 B A L5 4. Rl TP H
7 B AE VIP 3R AL R B0 PR 5 e i 14k, I HE 23
BER LT AHEATREI. VIP i TR RESS L3 T
IP (D BEMEPEIN 1 AN A 2 3k 22 1 ) 1) 5 4 52 4
IPEIF- 5.

Reference model

Verification IP and
evaluation environment

Scoreboard
Monitor

1 EF VIP&RERITFNF &

AMBA (Advanced Microcontroller Bus Archi-
tecture) B4 E ARM A RIF A —F i A, 8@
it AMBA B AT LA RN E R4S TP, HETd
B SoC Bt Hii AT iy S & bn . 2T AMBA &
LW VIP 7E8dE 1L B 4G AMBA Ppil, H
A R A Y T RE I HL N i e ik R A G R
RN

A VIP #5390 6 iR 2 E R g b
T VIP izf7 it i 8 T 2. 45 A5 g 5 45 L 17
Hoaws (B R AR 5 TR VIP a1 75 20y
JE .

i VIP XF 1P it 47 PFI0 B ) S A i F o 1]
2 iy 4 25

&5 VIP PR B/ 2] VIP 217484 . 78
TAEHE ST @ ar VIP SR JR- 177 B2 0 75 26
BRI TP F) AR VS I B i SO o, I FLRE S0k 1) £
3| Testbench rh. i TAEFE ALY VIP AL £
T —A Testbench Ay, Hp &4 —28 VIP 4

Driver | | Monitor

Design for
evaluation

HEVIPYF I &

!

I FITPAZ $2 44t i 58 1IE SCAY
DL K B iF 7] & & B Testbench

!
VA P 7 ST A 84T 05 ST U
!

R A 7 BV S 4R o
FWTIPAZ T B2 2 75 IE #

B2 EHF VIPEELENFE & HIFNRE
PERIBI LR AR - DRI Ry O (50 1 A0V R B A
AN S AT B AR XA AT R T BN N B
Xf VIP BEBIZER A — € T i, T HARVEZE B, B 3)
LR EEAIR.

PP BRA XS VIP #:47PE 5 2 4Rl — &R
FNHRA e il st T BRSO AR A
B A R L K B R M Bl 2 il SR AE H
AL SR YT B AR A B AR S
B 2 VI N GUARXE M b e B A 152 B A )
FEUCRS R WA T B R A Ty vk 4 e PP 5
) B ST

3 IP&EHUTNTEEFE

4 . 7F EDA (Electronic Design Automation,
oL it A sk S AT 5 w0z .
JHIASTE 5 Re s /b w2 1 2 M A B TAERL
. T LAE L 9 5 A TR 7 8 R BB i
T I a4 A 3h e . PRI 5 R SRR 5 1F
TP A OG5 B A LAH G Testease, 1 o7 #F 5T
VIP # A i BAR S 807 X vl DAXT TP %47 3F
A SO T 1P R 0K,

AHECAE i 247 B i 47 22 1., BB - St
(GUI, Graphical User Interface) %} F i F* S 75
WA 2R G 32 O T ik TP AV & ff F
I BAS 1) B S AR R S W B
PEIE-& GUIFRTF. PRI 517 ST HAR 3 48 7
NGB B A5 Bl s ss B AR 4
568 TP A% P TAF.

3.1 M&igit

Perl 7 & PRI X IE W KX XA B B 4F 1 3CHE
It HAFH R  IEN DRt AR K, JEH il
B AT SCA AR IR, X T R PFIE 6 35 R U
M Perl 155 905 A REAR 47 1O 2 B L7 K.

A AT PRI 6 09 B sh Ak A an /&l



TRUR 55 T VIP BRI TP 4% B SR 6 9F K 43

3 N A AR 2 g AR B3I T X s AT ER
BER AT AR SEBL T MCF B SR B0 OO A
SHARAE. P T R — SRR PO R ok 5
ABAS B RSO vip_log” o, SR 51 REAE i A
LR B BN IR A AR B IR VIP B
b P U R LA SO 0 DI 45 R A 1

BEFR/AE TAEE &

A MR VIPEE Y

+5 £5 BIIPAZ BT 75 B 42 5 N
9% ¥ 51 & SCAF(hd]_files)H

1

& i Testbench, 1R #EIPH%
B AL 1 B0 TIE 17 VR 0 38 40E R

!
AT 4
BAT AR

|
B 3 IP#%IFENF &K B ITENRRE

3.2 EERARFENZTERE

GTKA 22— IhResm K it 23 38 F BDE
JF . J& Linux N & BB St b R 7 19 E 9 T H
Z—. T Gtk2-perl W¥ GTK+F1 Perl P& {34
filR—1A. Al Gtk2-perl 347 [T L H &
WA 52 B4 5 1 Perl A SO TEE A

Kl 4 Jon 1 1P 2 | shi AL PR & 1) BB A .
Horp, 55— 733834 “ Open folder” $i¢ f e 21 I -
B 1Y LAE H S 75 8 ik B PEI Y Verilog
A4, “Open verilog files” #8843 4, “Choose
file folder” s i—~H 3% F A 34, “Clear all”iE
2R S Bk SR g AR 23 R AE T .
25 =F/“Open a file” 1 #E Testcase 4. 5 PUER
SRR TP A%l FH % o 4 42 11 IS AR 308 458 X8 o, 1) 3 T
.18 5 02 APB IR N2, 3 i S E f Y TP
) 3 48 e 2 kL VI & b 3 B A 1 B (Y
AHB) B BOECEE Fril TP 225 L5 R4 5
TR T AR 75 SR 2 B 0 LMY s 7E I AR
RSB T A B R H &, SN E8 4 s Run " JF
IG5 I

BT IAASE TP AZ V-0 B 4 L DA I8 T R0 20

IP Core Automated Evaluation Platform

hoose or set up your main directory:  open folder

@%pen verilog files

Open verilog files Choose file folder Clear all

Choosed verilog files

3
Qhocse your testcase file: | Open a file

®re | ave
The name of main module in DUT: ||
Number of master devices: <
Number of slave devices:

The slave number of DUT:

S
QNays to check results
Check the ved wave (use nWave)

Check simulate log

® | run!

B4 PZEmETENFEERE

AHB | APB |

The name of main module in DUT:
Number of slave devices:

The slave number of DUT:

B 5 APB#®TIF

e PR AR B OGO N A T T PEIN 25 R
AL T H WK 6 frs. TH AV eHi e ScF (.
ved) JFE HECx . log) FIWE I 2 C * . msg) 4T
A iy, G5 AR g A4 AN BN [A] BOWHBOE SCIF AT 4
T X0 L H A0 45 AN AT LA i) — Bt
(B PR AR AR A s 3 BRHE LD PPN B 7 AR A iR
=B 7E“Query result” B REIHLE R, “Save”
SHRT DK A 8 45 SR AE R ST S

] Query simulate log eI
Input files:
/home/chicheng/Desktop/des_test/wave.vcd
/home/chicheng/Desktop/des_test/simulate.log
/home/chicheng/Desktop/des_test/monitor.msg
Wave | Simulate = Monitor
Name of module/function/task

Variable name

Show signal change at/from to

Query result

Query Save Close

6 HWAZHIARE

4 1P R 7 i

4.1 DESIP #Z N 48
DES(Data Encryption Standard, %% 4/ il 25 #
YD S — T S I 288 ) X %8 B s T e i



A4 LUl 2018 4
N AN = = = NS
PIRESCI Ry 64 07 S AHIR R BB F AP R AR,
B2 g (6] fday A
%1&!—! /flil /%\ . 173' UHU DES IP &{ﬁﬁﬁ AHB E\%ﬂ% D s =] IP Core Automated Evaluation Platform YR
%%12&2%*@ ﬁ[] [z] 7 E?ﬁ(. Choose or set up your main directory: | open folder
/home/chicheng/Desktop/des_test
hsel —» &des out_hi? 0 ilog fil
haddr 32) _out | pen verilog files .
hwrite —l DES e — d.eSTougloJ Open verilog files Choose file folder Clearall
hﬁl:};: ji B g [« finish Choosed verilog files
h hicheng/Desk ‘des/des. z
hburst /1 ., Jhomelchicheng/Desktop/des/ah,interface.v .
hwdata 32 = 0 irl /home/chicheng/Desktop/des/sbox8.v
hresetn —»|| key hi reg H-z, key_hi key /home/chicheng/Desktop/des/sbox6.v
o hclk4—> key lo reg -irz“key_lo]—' DES finish yhome/chicheng/Desktop/des/sbox4.v -
master —4» = = X ShanestsbishenmiBoslhontadeniobh dos
hmastlock —s|[des in_hi regf—= des_in_hi)deS_m 0y i 5
hiﬁ%ﬂgz @._,‘, des_in_lo des out Choose your testcase file: | Open a file
hrdata <2 mode start 2 mode start /home/chicheng/Desktop/workspace/testcase_ahb.v
hsplit «— _1eg =y
AHB | APB
The name of main module in DUT: |ahb_des
7 DES IP ;‘:g*ﬁij& Number of master devices: (2 ¢
Number of slave devices: (2 ¢
4. 2 DES IP *Z'lzlzil}w The slave numberof DUT: |2 ¢
N N N N Your DUT module name in testbench is slave 2.
% DES TP % i Dl A 390 3 5240 4 35 7 i 14
%ﬁ: . é%% 1P ;I;Zﬁlé%‘mﬁﬁ i&’/f:]‘jjﬂ ”fzn} ;H]ﬁ%fj: %—: . :H:‘{j—»\% ) Check the vcd wave (use nWave)
. N
N NN . . s ) Check simulate log
IP #ZRET 5 AHB S JEAT IERIE S, Pl & ;
SO, D Run!
RREI R —
— T A S
(DA IP # A g4k PFi T H, #5# AHB & 8 IP KT 72
% VIP ‘i«%z 7')]“ A IL:T . 3‘:,': }{%7‘ DES IP }fz /fﬁu /f't . % ﬁ §IJ . Loy, 11000000, O 4 4, [1500000 4 , 4 , 4, [2000000 1, [5800000, 16000090
N 5 N baddr(63:0) TO0T0 [0 X PO R T KT Tom [ o [ woum
AHB B2 M. B e e e e
N N SRS T
(2) 1AW S B L o R 36 25 D e

WA REIN TP AZIEAT I IO Je 1) %% 3.

(Mg b —25A3 B8 S0 B H UL = il 5 &
RGO TP AZ AT 25 o I 2 Ui 88 F A W 3. 4%
i S5 A SO — 2D A A B SGHEAT LR 2R
— 2, W DA FET AR DI 1E A,

HRAE I E B PEI T 4 S5 Testease U #fF
2 H 8 Testcase H A IRIIE [a] & 43 2 Testbench
HRIE 2 A E B0 UE ) R AT

AR . 647 h95F8_ASE5_DD31_D900

250 .64°h0101_0101_0101_0101

Ja 80 TP A2 PP B AR 7 #520 BRAR A
(a8 AL R E 8.

9 2 B Y B B v R I 45 R
“64”h8000_0000_0000_0000", 3% 5 NBS(ZEEE R
PSR BEAE R DES Iz 45 B — 2 Bt % 05 %
BT AR, 25 AN A 10, 5085w A B Sc— 3% 1y
HE5REW T DES 1P R IhREIERPE. sLsh, 11
Sl AR B A R 20 A9 O B A5 2R, i 508 B
TR N — .

PN S A B R D <l v o R o E BV
Testcase SUIFRYIESL T PRI 3 R IP 45 2
PPN AE H SR & St rh S T i L B AT
BORIFPFNSS R, 7 T-2h 8 2 22 PFE- & fif

hrdsta_a1[1023:0) 9318 _uses aa31_2900 1010101

st 10230]
hrdsta_a2(1023:0] N R S
desin[1:64)] 0 9576_a5as 0000 0000

desout[1:64] 0 067

key[1:64] 0 Tiorororoooo00 | —

E 9 DESZKRE

175000000 ||, |, 8000000 s 13000000, 12200000,

1 L | 1

helk 1 1
badas3:0) [T5ooT0 [~ g [ 10001 [0 [T oot [ o [Towiie LR — X 1 —
badd-al3:0) [F——To0073 Toooe Tooos ET (7 E— X —
IRIE] ——— T T F—— T - — T 1 ——

R ) T [ o T [ o R T ) T

T ]

:0] | 0 [8000_0000 [ 0 010101 To1_o0101] """ 7
:0] 7 §000_0000 0 101 0101 -

o SN I TR
T

in(1:64] 9578 45+ | 8000_0000 _dd31_dow

§000_0000_0000_0000 Il dat 3T8_a5a3

key[1:64]

o 9576_a5a5 00000000

10 DESRZRE

Query simulate log

Input files:

/home/chicheng/Desktop/des_test/wave37.vcd
/home/chicheng/Desktop/des_test/simulate.log
/home/chicheng/Desktop/des_test/monitor.msg

[ Wave | simulate = Monitor

Name of module/function/task |test_top
Variable name |hrdata
Show signal change at/from |2000 to (12200000

Query result

hrdata is 0x0 at 1000

hrdata is 0x80000000 at 5752100
hrdata is 0x0 at 5853000

hrdata is 0x95F8ASES at 12052100
hrdata is 0x0 at 12152000

hrdata is 0xDD31D900 at 12154000

11 FRMAERFELER
5 ZERIE

PEH TR VIP B 1P 2% B S L PF
(F#£% 50 7O



50 P 2R SR

2018 4F

plications,2015(2) ; 1-16.

(2] M35, 708, 5T XML (S MEEEE R R S A i
LRI, FHEHL TR, 2005,31(5) : 79-81.

(3] fufasay, BRI, —Ah3E i A5 B 1 XML Twig 7%
WA L) R T2 53 5L, 2015, 32(5)
95-98.

(4] ZEZEW, JE I 4 BE e, 45 XML 7650 50 45 %
H RS L) ). LA . 2002,22(9)  10-12.

(5] Epi M XQuery i WA BRI E[D]. b
T JEIE Tolk K2, 2015,

(6] AxiRif. 2T XML I 2 U5 540 5000 4 LR 5L B 5T
L[D]. P49 R B FRHE RS, 2011,

(7] XVHLL. THRIE.ESHE. S EF SRS R i
AT AR L. THE ML A, 2010, 30 (B 1] 2) .
156-158.

(8] M RIEA, HUREMA 55, T AU 1R (1 TR 2%
ST, BRI, 2016,27(6)  1566-1576.

(9] SCi . ooote, BT RETSH MDA Z T4 B

MR R B TR S T, 2010, 31(10) .
2312-2315.
(107 skebk . PR, LT XML 2 3A 0 i) b
P ARLI]. FHAHL L 2009,29(11) : 3080-3083.
[11] EHR#E. ET XQuery i) XML 5 SQL & il Bk
WFFELT]. BlEEE AR 5 THE,2010,10(27) :6769-6771.
(127 W07 )R B o0t 25, JETRB40RAA MY Twig £5if)
PeAblT]. HHEHLLFE,2016,42(3) : 53-60.

fEZEE T
EETC JL 9920 LA, BT 10 R R R
B £E . E-mail;: 1660702907 @qq. com.

M OB &, (1977 L B B BEIE Ik B 2
R ITEVLIR L.

FRW 5. (1956-) W Hor. BESE 5 1 O Bl R R
BB

(8% 44 70
7 i EIE P SRR KA 11 6 AR5 A MEE . {6l T A
AT S R TSP & RS d it 7 F 3h 5
J VEIN BN SRR 65 (1 AR R ARG R
FE7n WL RESE I TP AP A Dol /D PN I 5 Fk 1]
P I AR,

S 3K :

(1] HoPRE, gk, DM BT LR TP 3K
BRI BB BOTEILUE R, 2008, 24 (33) .
225-227.

(2] ZR, Bt R, % BT SoC REGEHY TP A%
FEIF R Bl 72 535 Bl 2017, 34 (6) .
45-48.

[3] Stohr B, Simmons M, Geishauser J. FlexBench: reuse
of verification IP to increase productivity[ C|//Design,
Automation and Test in Europe Conference and Exhi-
bition, 2002. Proceedings. Nice, France. IEEE, 2002
1131.

(4] ##RE. VIP RHEAERIET & d R A pFsE D] 5g

#B . VUSSR, 2007.

[5] Oweczarek M S, Langer M, Wozny J, et al. Design of
graphical user interface (GUI) for analog EDA tool
[C]//Modern Problems of Radio Engineering, Tele-
communications and Computer Science, 2004. Pro-
ceedings of the International Conference. Australian,
1IEEE, 2004. 560-562.

[6] Biham E, Shamir A. Differential cryptanalysis of the
data encryption standard[ M]. New York: Springer
Science &. Business Media, 2012.

EE®E T

AR 5, (1993 B AT ST AR DTS 1) O G HE A AR
4t 5 SoC.

B GRTES) 4, (1961 a5 A #% A
. ST ) e AR A B BT SoC/ TP A% B 5 b
fk. E-mail: xiaoly@hit. edu. cn.

A 5,990 181 BEFE TS 1]y B2 A H BB S AT
eI



