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1 Ewaywyn

To Atalanta’ arnoteAei pia M'evvAtpla Avtopatng Mapaywyng Alavuopdatwy AoKLUAG
(Automatic Test Pattern Generator - ATPG) kat E€opowwtn Z@aiudtwyv (Fault
Simulator) ywa o@dApata povigng TIUAG Tou epgavidovtat o ouvduaoTika
KukAwpata. Exel avantuyBei ano to Virginia Tech University. To Aoylopiko Atalanta
uropel va xpnolgomoiwnBei 1600 oe meplBaliov Windows (DOS) 6co kai o€
nieptBariov Unix/Linux pe HIKpeG dlagopotolnoelg 6oov agopd ta testbenches.

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

2 ExtéAeon o€ nepiBaliov Windows (DOS)

MNa va tpe€ete 1o Atalanta oe meptBdaAlov Windows (DOS) ekTEAECTE TA TIAPAKATW
BAuata:

1. Avtiypayte tov pakeAo Atalanta mou mepLEXeL TO EKTEAECLUO apxeio Kat Tov
mnyaio kwdika Tou Atalanta oe €vav @dakeho otov okAnpd Sioko Tou
umoAoylotn oag. Ta apxeia mov oag divovtal €xouv Ndn petatpanei oe
KATAAANAn poppry wote va pmopeite va ekteleite 10 Atalanta oe
nieptBaAlov Windows.

2. Avtiypayte ta apxeia KukAwpdatwy (*.bench) mouv Bpiokovtal otov pakeAo
Benchmarks peoa otov ¢dkeho Atalanta wote katd tnv e€KTEAEOn TOL
TIPOYPAHATOG VA PNV EPPAVIOTEL OPAAHA PN EVPECNG TWV KUKAWHATWV.

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

4. MeTtakivnbnte otov pakelo Atalanta xpnowgomotwvtag tnv evioAn cd. Na
napdadelypa av to Atalanta Bpioketal otnv emupdvela epyaciag eKTEAECTE
tnv evtoAn cd Desktop\Atalanta. EkteAwvtag tnv €vtoAn dir pmopeite va
deite Ta meplexopeva tou PakeANov, To eKTEAECLUO apxeio Tou Atalanta
(.exe), Ta apxeia Twv KUKAwpATwy (.bench), KTA.

lNa va tpe€ete 10 Atalante ekTEAEOTE TNV TAPAKATW EVTIOANR:
atalanta [options] circuit_file [>outfile]
OTIoU,
e options: opiopata OYETIKA PE TNV TAPAYWYR TWV EMBLUUNTWY
anoteAeoPdTWY (TIPOALPETIKN TIAPAPETPOG)
e circuit_file: apxeio KUKAWPATOG (UTIOXPEWTLKN TIAPAUETPOQ)
o outfile: apxeio €£66ov oTO omoio emBupolue va kataypapolv TaA
debopéva TOUL TPOKUTITOLV aATO TNV €KTEAEON TOL TPOYPAUUATOC
(mpoalpeTLKN TIAPAPETPOQ)

3 Opiopata ektéAeong Atalanta
Mapakatw mapatibevrtal Ta Sitapopa opiopata ekteleong Tou Atalanta.

-ffn | Faults are read from the file fn. This option is available only for ISCAS89
netlist format. (default: faults are generated internally.)

-tfn | Test patterns are put into the file "fn". (default: *.test for a circuit named
* bench)

-u Atalanta prints out all aborted fauts in a file. The name of this file is
<ckt>.ufaults. In default, all identified redundant faults are not included in the
file, but you can include them using the option -v. Note that atalanta does not

1 https://ddd.fit.cvut.cz/prj/Atalanta-M/
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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)

-Ufn | The same as -u, but atalanta writes aborted faults to the given file name.
(default: no file is created)

-V Atalanta prints out all identified redundant faults as well as aborted fauts in
afile. If -U fn option is not given, Atalanta prints out the faults in a default file,
<ckt>.ufaults. (default: no file is created)

-Ifn | Log file is created. (default: no logfile is created)

Ta napakdtw opiopata oxetidovtal ye Tnv Aettovpyia ATPG

-A

Diagnostic mode. Atalanta derives all test patterns for each fault. In this
option, all unspecified inputs are left unknown, and fault simulation is not
performed. (default: Normal test generation mode)

-Dn

Diagnostic mode. Atalanta derives n test patterns for each fault. In this
option, all unspecified inputs are left unknown, and fault simulation is not
performed. If both -A and -D option are specified, -D option is applied.
(default: Normal test generation mode)

-bn

The number of maximum backtrackings for the FAN algorithm phase 1.
(default: -b 10)

-Bn

If -B n (n>0) option is specified, atalanta generates test patterns in two
phases. In phase 1, static unique path sensitization is employed. If the test
generation for a target fault is aborted in phase 1, the test generation is tried
in phase 2. In phase 2, dynamic unique path sensitization is employed. If n=0,
phase 2 is not performed. If n>0, phase 2 test generation is performed with
the backtrack limit of n. (default: -B 0, i.e., phase 2 is not performed.)

HOPE, which is a parallel fault fault simulator, is employed for fault
simulation. In this option, three logic values (0, 1 and X), instead of two logic
values (0 and 1), are employed. Due to the embedding of the unknown logic
value and the parallel fault simulation algorithm, the test generation time is
slower than the default mode. (default: FSIM, which is a parallel pattern fault
simulator is employed, and two logic values are used.)

Static learning is performed. (default: no learning)

-Ch

Atalanta compacts test patterns using two different methods: reverse order
compaction and shuffling compaction. First, test patterns are applied in the
reverse order and fault simulated (reverse order compaction). Second, test
patterns are shuffled randomly and fault simulated (shuffling compaction).
During the fault simulations, all the test patterns which do not detect a new
fault are eliminated. The option -c n specifies the limit of shuffling
compaction. If n>0, shuffling compaction is terminated if n consecutive
shuffles do not drop a test pattern. If n=0, shuffling compaction is not
included and compaction is done only by the reverse order fault simulation.
(default: -c 2)

Test compaction is not performed.

-rn

Random Pattern Testing (RPT) Session is included before deterministic test
pattern generation session. The RPT session stops if any n consecutive
packets of 32 random patterns do not detect any new fault. If n=0, the RPT
session is not included. (default: -r 16)
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-sn | Initial seed for the random number generator (random()). If n=0, the initial
seed is the current time. (default: -s 0)

-Z Atalanta derives one test pattern for each fault. In this option, no fault
simulation is performed during the entire test generation (including random
pattern test generation session, deterministic test generation session and
test compaction session). All unspecified inputs are left unknown.

-0, During test generation, some inputs can be unspecified. Atalanta provides
-1, various options to set these unspecified inputs into a certain value. The
X options are described below.

-R' -0 Unspecified inputs are set to logic 0.

-1 Unspecified inputs are set to logic 1.

-R Unspecified inputs are set to logic 0 or logic 1 randomly.
-X Unspecified inputs are left to unknown (X).

(default: -R)

TeAog vpioTavTal Kat Ta mapakatw opiopara.

-h f Displays the fault list format

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

-hn Displays an example netlist format.
-ht Displays an example test pattern file.
-h a Displays the entire on-line manual file.

Na onpelwwooupe 0Tl oto default mode, bnulovpyeital eva apxeio e€6dou. To apxeio
€Xel TO Ovopa circuit_name.test kat mepthappfdvel ta mpotuma SOKLUAG TOU
dnulovpyndnkav (TeplocoTtepeg TANpowopieg divovtal otnv evotnta 5). Itnv
TEPLTITWON TIOV Xpnotyomnoleital To oplopa -l dnuiovpyeitat eva apyeio log To omoio
TIEPLEXEL TIEPLOCOTEPEG MANPOPOPIEG OXETLKA PE TA ATOTEAECHATA TIAPAYWYNG TWV
TPOTUTWY SOKIUNAG.

4 Apyeia kukAwpatwv (benchmarks)

H poper tou netlist yla to atalanta eival o yevikeg ypappeg ta ISCAS89 pe kamoleg
HIKPES ahAayeg. H dopn evog benchmark apyeiov gaivetal mapakdtw yia €va
EVOELKTIKO AOYIKO KUKAwWa (c17). OL ypappeg ol omoieg Eekvouv pe dieon (#)
meplAapBavouv oxoAla kat de AauBavovtal vmoylv Katd tnv emnefepyacia Tou
apxeiov. H mpwtn ypapun meptAayBavel To 6vopa Tou AOYLKOU KUKAWHATOG Kal ot
aKOAOLOEG YpaPpEG pE OXOALa epthapBavouv 1o TMARBOG Twv €L00dwWv, €EOOWY,
QVTLOTPOYPEWYV Kal TIUVAWY TOU KUKAWHATOG. H oelpd pe tnv omoia epgpavidovtat ot
AOYLKEG TIOAEG peoa oTo apxeio dev mailel kamolo polo. TENOG, Ta ovopata Twv
TUAWV TIPETEL va eivat akgaptduntikoi xapaktnpeg (0-9, A-Z, a-z, _, [ ]).
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#c17

# 5 inputs

# 2 outputs

# 0 inverters

# 6 gates (6 NANDs)

INPUT(1)
INPUT(2)
INPUT(3)
INPUT(6)
INPUT(7)

OUTPUT(22)
OUTPUT(23)

10 = NAND(T, 3)
11 = NAND(3, 6)
16 = NAND(2, 11)
19 = NAND(11, 7)
22 = NAND(10, 16)
23 = NAND(16, 19)

OL mOAeG Tov vTtooTnpidovTal eival oL TAPaAKATW:

Tomog otouyeiov

EvtoAn

Kupla eicodog INPUT
Kupla €€060¢ OUTPUT
MOAN AND AND

MoAn NAND NAND
MoAn OR OR

MOAN NOR NOR

MOAN XOR 2 1066wV XOR

Buffer BUFF  BUF
AvTLOTpOYEQG NOT

5 Apyxeio mpotumtwv dokipng (test patterns)

KaBe ypappn Tou apyxeiov n onoia Eekivael Pe * anoteAei oxOAL0 Kal ayvoeital katd
TNV enegepyacia Tov apyeiov. KaBe mpotumo Sokiung EekLvael e 1o GUPPBOAO : .
ITnv TEPIMTWOoN €vOog AOYIKOU KUKAWHATOG N €L006wv, povo ta n bits mou
elval onuavtlka kat ta umoAotna ayvoouvtat. Mapakdtw
napatibetal To apxeio test pattern yia 1o Aoyikd KOKAwpa ¢17. Yrapyouv 5 mpdtumna
dokiung. MNa mapadetlypya 1o TMPpWTO TPOTLUTIO SOKLUNG €ivat to 01010 00. Auto
onuaivel 0TL ot 5 eicodoL Tov KUKAWPATOG Ba AABOULV TIC TTAPAKATW AOYLKEG TIHEG

akoAouBolv TO :

(ta 2 TelevTaia yndevikd ayvoolvTal):
Eicoboc 1: 0
Eicobocg 2: 1
Eicobog 3: 0
Eicobo¢g 6: 1
Eicoboc 7: 0
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* Name of circuit: ¢17.bench
* Primary inputs :
12367

* Primary outputs:
22 23

* Test patterns and fault free responses:

1:00111 00
2:01010 11
3:10101 11
4:1111010
5:10010 00

Na onuelwooupe OTL LTIAPXEL TMEPITTWON va TAPAyovTAl TIEPLOCOTEPA ATO €va
dlavuopata eAeyxou yla kabe opdaipa.

6 Apyeio Aictag opaApatwy (faults list)

Yrapxet n duvatotnta va dwoel o xpnotng oto Atalanta tnv Aiota Twv oaApatwy
Ta omoia emubupei va e€opotwbouv. OTav xpnotgomoteitat n erAoyn "-f fn" n Alota
opaipdtwy dtapadetal ano 1o apxeio fn. Napakdtw 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 TWAwY. H mpwtn ypapun,
gate_A->gate_B /1 mepiypaget stuck-at 1 o@dApa otnv mOAn B Tmou eivat
ouvdedepevn pe tnv TOAN A. Mapopola, n devTEPN Yypapur meplypaget stuck-at 0
o@AApa otn VAN A Tou eivat ouvdedepevn pe tnv UAN B. H Tpitn Kat n t€taptn
ypapun meplypagpouv stuck-at 1 o@dApata otig €§odoug Twv TLUAWv A kat B
avtioTolya.
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7 Napadeiypata xprong tov Atalanta

Mapakatw mapatibevrtal dtapopa mapadeiypata xpnong tou Atalanta.
Napadsiypa #1

>atalanta c4320.bench

E€dyovtal ta Stavuopata Sokipung yia 1o KOKAwpa c432o0.bench pe t1g default
ETUAOYEC Kal anobnkevovTal os eva apxeio pe évopa c4320.test.

Atalantaratalanta ¢ ench
ek ke ke e e ek 3+

Welcome to atalanta (version 2.8)
Dong S. Ha (ha@vt.edu)

Web: http://www.visc.vt.edu/people/ha
Virginia Polytechnic Institute & State University
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SUMMARY OF TEST PATTERN GENERATION RESULTS
1. Circuit structure
Name of the circuit : ¢d320
Number of primary inputs : 36
Number of primary outputs : 7
Number of gates : 168
Level of the circuit N

. ATPG parameters
Test pattern generation mode : RPT + DTPG + TC
Limit of random patterns (packets) : 16
Backtrack limit - 18
Initial random number generator seed : 1602862633
Test pattern compaction mode : REVERSE + SHUFFLE
Limit of suffling compaction : 2
Mumber of shuffles : 9

3. Test pattern generation results
Number of te patterns before compaction : 68
Number of te natterns after compaction : 47
Fault coverage 2 99.237 %
Number of collapsed faults : 524
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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Napadelypa #2

>atalanta c4320.bench -I c4320.log

E€dyovtal ta diavbopata SoKIUNG OTWG Kal TIPONYOUHEVWS aAAd dnulovpyeital
TauToxpova eva log apxeio oTo omoio Kataypapovtal OAES oL TANPOYPOPIES yLa TN
dladikaoia e€aywyng diavuopatwy. Avagpepovtal ta diavuopata SoKIPNG, Tooa
opaApaTa €xeL avixvevoel Kade diavuopa, kabwge Kat n Aiota ye ta redundant faults.
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Welcome to atalanta (version 2.@)

Dong S. Ha (ha@vt.edu)
Web: http://w

w.visc.vt.edu/people/ha

Virginia Polytechnic Institute & State University

FEF SIS IS E LS

*  SUMMARY OF TEST PATTERN GEMERATION RESULTS

Circuit structure

Mame of the circuit
Mumber of primary inputs
Mumber of primary outputs
Mumber of gates

Level of the circuit

. ATPG parameters

Test pattern generation mode

Limit of random patterns (packets)
Backtrack limit

Initial random number generator seed
Test pattern compaction mode

Limit of suffling compaction

Number of shuffles

3. Test pattern generation results

Mumber of test patterns before compaction
Number of test patterns after compaction
Fault coverage

Mumber 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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cd320
36
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160
17

RPT + DTPG + TC
16

02862743
REVERSE + SHUFFLE
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=
58
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167972 Kbytes

>eAiba 9 amo 11



Napadeypa #3

>atalanta -D 3 c4320.bench

Mapayovtat 3 dtaviopata dokLpng ya Kabe o@dipa. Anobnkevovtal oto default
apxeio c4320.test plag kat dev opietal dLapopeTiko apyeio e€0dou.
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Welcome to atalanta (version 2.8)

Dong S. Ha (ha@vt.edu)
eb: http://www.visc.vt.edu/people/ha
Web: http:// t.edu/ le/l

Virginia Polytechnic Institute & State University
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FRkERE  SUMMARY OF TEST PATTERN GENERATION RESULTS
1.

Circuit structure

dekckkkk

Name of the circuit : cd320

Number of primary inputs : 36

Number of primary outputs : 7

Number of gates : 160
Level of the circuit : 17

. ATPG parameters

Test pattern generation mode : DTPG + TC

Backtrack limit : 18

Initial random number generator seed : 1602862945

Test pattern compaction mode : NONE

. Test pattern generation results

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 . 0

T

Total - 0.267
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Napadewypa #4

>atalanta -D 3 -U c432o0.faults c4320.bench

Mapayovtat 3 dtavuopata SOKIKAG yla KABe opalpa kat dnulovpyeital eva apyeio
pe ovopa c432o.faults oto omoio amodnkevovTal Ta oPAlyata mov anofdaAAlovtatl
(aborted). Av dgv uTtapyouv TETOLA OPAAUATA (ATIOTUTIWVETAL OTLG TIANPOYOPLES TIOV
ETULOTPEPOVTAL JE TO TENOG EKTEAEONG TNG EVIOANG), &€ dnuiovpyeital 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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