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YroAoytotika Zuotipata YpnAng A§lomotiag
EyxeLpidio xprionc Hope 2.0
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Apxeio mpoTtOTWY dokiung (test patterns)
Apyxeio Aiotag opaApdatwy (faults list) .....
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1 Ewaywyn

To Hope amnoteAei évav MapdAAnAo E€opoltwth Zgalpdtwy (Fault Simulator) yia
olyxpova akoAouvBlakd KukAwpata. Xpnoldomolel TNV TeEXVIKA TapdAAnAng
Tipooopoiwong oalpatwy Kat dapopa heuristics yia tnv peiwon tou Xpovou
TPOCOpO0iWoNG oPaAPATwy. To Aoyloputko Hope pmopet va xpnotygomnotnBei toco oe
neptBaAAov Windows (DOS) 6oo kat oe meptBAAAov Unix/Linux pe HIKPEG
dlapopomolnoeLg 0cov agopa ta testbenches.

To mapov eyxelpidlo €xeL w¢ oKoTO va oag KabodnynoeL otnv Xprnon Tov epyaleiov
oe meptBailov Windows (DOS).

2 ExtéAeon o€ nepiBaliov Windows (DOS)

MNa va tpegete 1o Hope oe mepiBdAlov Windows (DOS) eKTEAECTE TA MAPAKATW
BAuata:

1. Avtypaypte tov @AkeAo Hope Tou TIEPLEXEL TO EKTEAECLUO apXEio Kat Tov
nnyaio kwdika Tou Hope og €vav pAdkeAo aTtov okAnpo Sioko Tou uTtoAoyLoTh
oag. Ta apxeia ouv oag divovtal £xovv NdN petatpanei oe KATAAANAN popen
WOTE va UTIOPECETE va eKTEAEoETE TO Hope oe mieptBarlov Windows.

2. Avtiypayte ta apxeia KukAwpdatwy (*.bench) mou Bpiokovtal otov pakeAo
Benchmarks p€oa otov @dkeho Hope wote Katd Tnv €KTEAECH TOUL
TIPOYPAHATOG VA PNV EPPAVIOTEL OPAAHA PN EVPECNG TWV KUKAWHATWV.

3. Avoi&te To command prompt ota Windows MANKTpOAOYywVTAG OTNV KOVOOAQ
EVTOAWV TNV eVTOAN cmd.

4. MeTtakivnbeite otov pakeAo Hope xpnotpomowwvtag tnv evioAn cd. MNa
napdadelypa av To Hope Bpioketal oTnv eMpavela pyaciag EKTEAECTE TNV
evtoAn cd Desktop\Hope. EkteAwvTtag tnv evtoAn dir pmopeite va deite ta
TIEPLEXOHEVA TOU PaKENOU, TO EKTEAEDLUO apxeio Tou Hope (.exe), Ta apxeia
TWV KUKAWPATwv (.bench), KTA.

MNa va tpe€eTte 10 Hope EKTEAECTE TNV MAPAKATW EVTOAN:
hope [options] circuit_file [>outfile]
OTIOoU,
e options: opiopata OYETIKA PE TNV TAPAYWYR TWV EMBLUUNTWY
anoteAeoPdTWYV (TIPOALPETIKN TIAPAPETPOG)
e circuit_file: apxeio KUKAWPATOG (UTIOXPEWTLKN TIAPAUETPOQ)
o outfile: apxeio €£66ov oto omoio emiBupolue va kataypapolLv TaA

debopéva TOUL TPOKUTITOLV aATO TNV €KTEAEON TOL TPOYPAUUATOC
(MpoatpeTIKN TIAPAPETPOQ)

3 Opiopata ektEAeong Hope
Mapakatw mapatibevrtal Ta diapopa opicpata ekteleong Touv Hope.

-c fn Options are read from the file "fn". (default: online command mode)

-D The list of faults which are newly detected by a test pattern is reported in
the log file. The option - should be specified. (default: only the number of
faults detected is reported.)

-ffn Faults are defined in the file "fn". (default: faults are generated internally)
-F fn | The good and faulty circuit outputs are reported for each fault in the file fn.
In this option, the fault dropping heuristic of HOPE is not performed, i.e., all

the faults are injected and simulated in parallel. (default: faulty circuit
output is not reported.)

YeAiba 3 aro 10



‘ - fn | A log file named "fn" is created.

Emiloyeg otn dtadikacia e€opoiwong.

-N Diagnostic mode. No fault dropping is performed. That is, all the faults are
simulated for each test pattern. (default: faults detected during the fault
simulation are dropped from the fault list.)

-rn (Random pattern generation mode). Test patterns are generated randomly.
The fault simulation stops either when all faults are detected or n patterns
are applied. (default: -r 224)

-sn | Initial seed for the random number generator is set by n. If n=0, random seed
is generated using the day time of the computer. (default: -s 0)

-tfn | Test patterns are provided in the file "fn". (default: random patterns are used)

-u Prints out all undetected faults in a file. The name of this file is <ckt>.ufaults.
Note that hope does not update a fault file if one already exists in the run
directory. This fault list file can be directly read by atalanta or hope. (default:
no file is created)

-U fn | The same as -u, but hope writes undetected faults to the given file name.
(default: no file is created)

X (Potential detection mode). Potentially detected faults are dropped as soon
as they are detected. (default: only detected faults are dropped)

-0 All the flip-flops are initially set to logic 0

-1 All the flip-flops are initially set to logic 1. (default: All the flip-flops are initially
set to unknown (X).)

TeAog vpioTavtal Kat Ta mapakatw opiopara.

-h f Displays an example fault list format.

-hg Displays the on-line user's guide.

-hn Displays an example netlist format.

-h t Displays an example test pattern file.

-h a Displays the entire on-line manual file.
(default: no manual is displayed)

Na onuewwoovpe 61t oto default mode, &g dnulovpyeital kaveva apxeio €€6dov. H
nepiAnyn tng e€opoiwong oPalpdtwy Kataypagetal otnv €€0do eKTEAEONG TOU
Hope oto eptBaAlov Touv DOS. Av €xeL oploTei n etuhoyn —1 ToTE dnulovpyeitat €va
log apxeio, To omoio meplExel TepPLocOTEPEG TANpowopieg ywa tn Siadikacia
e€opoiwong oPalpdTwy.

4 Apyeia kukAwpatwv (benchmarks)

H popepr) tou netlist yia To Hope eival o yevikeg ypappeg ta ISCAS89 pe kamoleg
HIKPEC ahAayeg. H dopn evog benchmark apyeiov gaivetal mapakdtw yia €va
EVOEIKTIKO AOYIKO KUKAwWa (s27). Ot ypappég ol omoieg Eeklvouv pe dieon (#)
nepthapBavouvv oxoAta kat & AapuBdvovtal vmoywy katd tnv enefepyacia Ttou
apxeiov. H mpwtn ypappn meptAayBavel 1o 6vopa Tou AoyLKOU KUKAWHATOG Kal oL
aKOAOLOEG YPAUMES PE OXOALa TtEpIAapBAvouy To TARBOC TWV 1000wV, eE0dwWY, flip
flop, avtioTpoPEWY Kat TVAWV TOL KUKAWRATOG. H oglpd pe tnv omoia epgpavidovtat
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oL AOYLKEG TIUAEG PEOA 0TO apxeio dev maidel kdmolo poAo. TEAOG, Ta ovopaTa TwvV
TIUAWV TIPETEL vad gival akgapldunTikoi xapaktipeg (0-9, A-Z, a-z, _, [n]).

#s27

# 4 inputs

# 1 outputs

# 3 D-type flipflops

# 2 inverters

# 8 gates (1 ANDs + 1 NANDs +
2 ORs + 4 NORs)

INPUT(GO
INPUT(G1
INPUT(G2
INPUT(G3

— N N

OUTPUT(G17)

G5 = DFF(G10)
G6 = DFF(G11)
G7 = DFF(G13)

G14 = NOT(GO)
G17 = NOT(G11)

G8 = AND(G14, G6)

G15 = OR(G12, G8)
G16 = OR(G3, G8)

G9 = NAND(G16, G15)

G10 = NOR(G14, G11)
G11 = NOR(G5, G9)
G12 = NOR(G1, G7)
G13 = NOR(G2, G12)

O UAeg o vTtooTnpidovTal eival oL TAPaAKATW:

Tomnocg otouyeiov EvtoAn
Kupla eicodog INPUT
Kupla €€060¢ OUTPUT
MoAn AND AND
MOAn NAND NAND
MOAn OR OR
MOAn NOR NOR
MOAN XOR 2 €1600wv XOR
Buffer BUFF r) BUF
AvTioTpOYEQG NOT
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5 Apyxeio mpotumtwyv SokLpuNng (test patterns)

KaBe ypappn tou apxeiov n omoia ekivdel Ye * anoteAei oxOALo Kal ayvosital katd
Tnv enefepyacia Touv apxeiov. Kabe mpotumo Sokipng Eekivdel ye 1o cOUBOAO : .
2TnV TEPIMTWON €vOG AOYIKOU KUKAWHATOG N €L006wv, povo ta n bits mou
aKkoAovBolv TO : €ival onuavilka Kat Ta umoAoluma ayvoouvtat. Mapakdtw
napatibetal To apxeio test pattern yia to Aoyiko KOKAwWa s27 (s27.test). Yndpxouv
10 mpotumna dokIPng. MNa mapadetlypa 1o MPWTO TPOTLTIO dOKIPAG ival To 0110 .
AuTO onpaivel 0Tt ot 4 €ic0dol Tov KUKAWPATOC Ba AdBOULV TIC TMAPAKATW AOYLKEG
TIMEG:

Eicoboc GO: 0

Eicobog G1: 1

Eicobog G2: 1

Eicodoc G3: 0

* Name of circuit: s27

:0110
1111
:0110
1011
21110
0001
:0100
1011
0011
10: 0011

© O N A WN =

6 Apyeio Aictag opaApatwy (faults list)

Yrapxetl n duvatotnta va dwoel o Xxprotng oto Hope tnv AloTta Twv 6PalpdTwy ta
omoia emBupei va egopolwboLv. Otav xpnotpomoteitatr n emAoyn "-f fn" n Alota
opaipdtwy dtapadetal ano 1o apxeio fn. NMapakdtw divetal €va mapadetypa evog
apxeiov Aiotag opalpdTwy.

gate_A->gate_B /1
gate_A->gate_B /0
gate_A /1
gate_B /1

O evtoAeg gate_A kat gate_B opidouv Ta ovopata Twv TWAwWY. H mpwtn ypayun,
gate_A->gate_B /1 mepiypdgel stuck-at 1 opdApa otnv OAN B mou ivat cuvdedepevn
pe TNV OAN A. Mapopota, n de0tepn ypapur eplypdget stuck-at 0 opdApa otn OAN
A mou eivat ouvdedepevn pe Tnv MOAN B. H Tpitn KaL n TE€TAPTN YPAUKN TEEPLYPAPOLY
stuck-at 1 opaApata otig €£€660ug Twv MUVAWY A Kal B avtiotolxa.
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Na onpelwBei otL dev epapudletal fault collapsing pe avtni Tnv emtAoyn. '’ avto to
AOYO, OL XpNOTEG Ba TPETEL va TIAPEXOLY TN AlOTA GYAAPATWY N OToia TEPLEXEL KAl
Ta collapsed opaApata.

7 MNapadeiypata xprong tov Hope

Mapakdtw mapatibevrtal dtapopa mapadeiypata xpriong Tov Hope.
Napadsiypa #1

>hope -D s27.bench

MpocopolwveTtal To KUKAwWa s27.bench. H Aiota Twv o@aApdtwy Touv avixvevovtal
and KAbe mMpoTuTo SOKIPAG avapepeTal o €va apxeio log mov dnuiovpyeitat.

Welcome to HOPE (version 2.8)

Dong S. Ha (ha@vt.edu)
Web: http://www.visc.vt.edu/people/ha
Virginia Polytechnic Institute & State University

u SUMMARY OF SIMULATION RESULTS
. Circuit structure

Name of circuit

Number of primary inputs

Number of primary outputs

Number of flip-flops

Number of gates

Level of the circuit

. Simulator input parameters
Simulation mode : random
Initial random number generator seed : 1605712766

. Simulation results
Number of test patterns applied ;224
Fault coverage : 1e@.008 %
Number of collapsed faults ;32
Number of detected faults : 32
Number of undetected faults e

. Memory used : 167862 Kbytes

. CPU time
Initialization : 1816659.367 secs
Fault simulation : ©.000 secs
Total : 1816659.367 secs
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Napadelypa #2
>hope -t s27.test s27.bench

MNMpocopolwveTal To KUKAwa s27.bench xpnotpomnolwvtag ta mpotuna SOKIPAG 0To
apyxeio "s27.test". H mpocopoiwon o@aApdatwy TeppatideTal 6Tav MPOcoUoLwOoLY
OAa Ta TPOTULTIA HOKLUNG TIOL TIEPLEXOVTAL OTO apXeio "s27.test” n avixveuvbolv OAa
Ta oAApara.

C:\Users\user\Desktop\Hope>hope -t s27.test s27.bench

Welcome to HOPE (version 2.0)

Dong S. Ha (ha@vt.edu)
Web: http://www.visc.vt.edu/people/ha
Virginia Polytechnic Institute & State University

& SUMMARY OF SIMULATION RESULTS
Circuit structure

Name of circuit

Number of primary inputs

Number of primary outputs

Number of flip-flops

Number of gates

Level of the circuit

Simulator input parameters
Simulation mode : file (s27.test)

Simulation results

Number of test patterns applied ;18

Fault coverage . 78.125 %
Number of collapsed faults ;32
Number of detected faults : 25
Number of undetected faults 7

Memory used : 167862 Kbytes

CPU time

Initialization : 1805878.633 secs
Fault simulation : 9.000 secs

Total . 1805878.633 secs
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Napadelypa #3
> hope -s 9999 -r 20000 s27.bench > s27.out

MNpocopolwveTal To KUKAwPa s27.bench xpnowomnoltwvtag 20000 Tuxaia mpoTuma
doklung. H yevvntpla tuxaiwv aplOpwyv apylkomoleitat pye tn TR 9999. H
Tipocopoiwon oPaipatwy olokAnpwvetat otav 20000 tuxaia mpoTuTa SOKIPAG
T(pOCOpOLWVOVTAL I 0Tav avixveuBouv oAa ta opaAipata. H €€0do¢ ektEAEONG TNG
€VTOANG amoBbnkeLeTal 0TO apxeio "s27.out".

Napadeiypa #4

> hope -s 9999 -r 20000 s27.bench -l s27.log

MpoocopolwveTal To KUKAwWHa s27.bench xpnotgonowwvtag 20000 tuxaia mpoTuna
doklung. H yevvAtpla tuxaiwv aplBuwv apylkomoleitat ye tn TR 9999. H
Tipooopoiwon o@alpatwy oAokAnpwvetal otav 20000 tuxaia mpotuna SOKLUAG
T(pOCOHOLWVOVTAL ) 6Tav avixveuBouv 0Aa ta opdApata. MNapayetal €va log apxeio
(s27.log) mou meplEXEL TANPOPOPLEG OXETIKA PE TO TANBOC OPAAPATWY TOL
avixveLeTaL ano kabe diavuopa SoKLUNG KaBwg Kal EMLMAEOV TIANPOPOPLEG.

C:\Users\user\Desktop\Hope>hope -s 9999 -r 20000 s27.bench -1

Welcome to HOPE (version 2.0)

Dong S. Ha (ha@vt.edu)
Web: http://www.visc.vt.edu/people/ha
Virginia Polytechnic Institute & State University

SUMMARY OF SIMULATION RESULTS

. Circuit structure

Name of circuit

Number of primary inputs

Number of primary outputs

Number of flip-flops

Number of gates

Level of the circuit

. Simulator input parameters
Simulation mode : random
Initial random number generator seed : 9999

. Simulation results
Number of test patterns applied : 20000
Fault coverage : 100.000 %
Number of collapsed faults : 32
Number of detected faults : 32
Number of undetected faults : 9

. Memory used : 167862 Kbytes

. CPU time
Initialization : 1811088.533 secs
Fault simulation : ©.517 secs
Total : 1811089.850 secs
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Napadeiypa #5

>hope -D 3 -U c4320.faults c4320.bench

Mapayovtat 3 dtavuopata SOKIKAG yla KABe opalpa kat dnulovpyeital eva apyeio
pe ovopa c432o.faults oto omoio amodnkevovTal Ta oPAlyata mouv anofBdaAlovtatl
(aborted). Av dgv uTtapyouv TETOLA OPAAUATA (ATIOTUTIWVETAL OTLG TIANPOYOPLES TIOV
ETULOTPEPOVTAL JE TO TENOG EKTEAEONG TNG EVTIOANG), € dnulovpyeital To OXETIKO
apxeto.

c4320.bench

Welcome to atalanta (version 2.0)

g S. Ha (ha@vt.edu)
Web: http://www.visc.vt.edu/people/ha
Virginia Polytechnic Institute & State University

R SUMMARY OF TEST PATTERN GENERATION RESULTS ERERRIES
1. Circuit structure
Name of the circuit
Number of primary inputs
Number of primary outputs
Number of gates
Level of the circuit

. ATPG parameters
Test pattern generation mode
Backtrack limit
Initial random number generator seed
Test pattern compaction mode

3. Test pattern generation result
Number of test patterns
Fault coverage
Number of collapsed faults
Number of identified redundant faults
Number of aborted faults
Total number of backtrackings

. Memory used

. CPU time
Initialization
Fault simulation
FAN
Total
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