DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND MACHINE !
;
1

LEARNING

#
}

l
h - o - = 3‘
‘ INTRODUCTION TO PYTHON PROGRAMMING LAB BPLCLZOSB i
__CODE EXPLANATION OF EACH PROGRAM
_ Prepared By |
——

Aaliya Waseem

Assistant Professor

n T = L£ Al —1
pepParumetit OF AlVIL,J

o

Fesn :

Scanned with ACE Scanner




7 BPL(J(/'zos'B.

D\npoﬂuﬂ 10N 70

A

ppLexl2056 — Lap Manual [ 2020-23]

Pymmon Thogratiimg kR

{j&queodee

\.»‘\/\. LA A

LS Name
Ly Usn

L madksdi
Ly Masks 2
Y Manks 3

L Name
Ly USN

~—-\«_ A A

This prognam te 4o sead shudutd defotls [Name, USN . § mazks for
3 subeb ] and colelatis the fotol manks & perantage .

Slep 4 = Tnput defatls of studants
3 Cfue e ddails such as f\ame,u:rd

Step 2 * Tnpwd Maxks for 3 Subjai’a

X"

Slep3 = Calulale total marks and perartoge

Ly Hot_manks - manksd + Masks 2 + Mmasks 2
Ly pen= dot_manks 13- iy avejza.je.

Sleb 4 - :Drsplmd The esulks -
s Shdnt dedaib

& Totadl Mmanks |
B b _ :‘Drsplaﬁ 8l u.{vi'o & deotmal Plaz,w-

reod. She rmu}uc»}
subi,2& 3

9) Example = )
M V\%ﬁ sdodent Delasls @ e
Enten the stodents name : Adtya T
£ ’}/“Q}Jﬁqﬁ
Gt the studant USN  : 4JN22ScS0) «stcso\
3
Eﬂh"l MCU\.kAi - ¥ n 2770
B Mades & : 90 Totod Monkes -
trfis Mogks : g5 : 90-000)
Aaliya Waseem, Dept.AIML, INNCE Page: (1

Scanned with ACE Scanner



AR R o bl it i S L5 b ARLadebins G o an e bt i b e o Gk i s - B e e R R i e e Lt 2

2q :abog JINNT “TWIY-3daq ‘waasom DAloY

1-b] Poognam Gode Evplanation +
This  pswgsam delovmire  whethen a  person s a Anfo cth‘unJ
[aged o /oldin] based on Theln year of binth.

Step 1 = TInpud the Pencons Name & Vean of binth-
Name - gfones The usenx Name as a ,_3‘_.’1"13

Jeast — gioves the usens yean Of binth ag Tdigen

34& ~ G the vt Jdea_-n_

datetme. Jdate- h)dd.ad Q) : _{l ou{&n} date ¢ @JM
uzsmO dhiy

CYean® = cwvent 4ean

Step 3 - Coladots the a_ze.
The penson’s age Ts caladaled as W

Step 4 - Check tf fhe person Te a Senfon  eftizan o rot
= If a3c> €0 ;. &t Senfoy Cr4izen

L I']C oge < 60 . Not a Senfoy (tf=zan.

Sutpuld Exammple
1- Tnjut 3 Qubpud

Name : Aalty « Paltya s a senfer
Mean 04 blsdh : 1960 CHzan .

Cuwsvnt Yean : apas

2 Caladalion :
| Age - Boas-149¢0 > 65

Scanned with ACE Scanner



wwwww {o ETSOTIR . ©

Subject GPLCKIOSR |

9a] Pregaam Lode Explandiom -
Fibonacct Seguiie = fs a Seules ¢f n0s ushow each no Coptor
mWMO)sdhmm«%dhLumz itna orex,

E:— pj: QI 2 5)? ,33 all""‘
——a' {_,,...J\x 4 = ’

a 3
X292
14\ The aoaj OJ dhe prognam fs to 3encna:le The F-’bana,%:

\wa=3

PR e gequance o.f lcnaﬂn ¢eN ? |, nshene ¢N2 fe omaurda& ‘:a

u‘.'q'

4he usen-

Siep 4 = Thjudk The value of N
5"% & Tnittalize the .6(1151‘ oo fenma -

> fbt = 1 j becr 38t dwo tenma oa dHbonaot
> frba = 4 Sequence ane always 2.

%3_ C Rud dhe —G&Isl: Jwo foms -
o P%fnicjc"bi) The O[.lm-l- Yoo 1onms o_f_' /jw
L pant (frbad axe dfreut(ﬂ O)s«.mt@{} .

@b 4 %encnai‘e The (Eemafnfnﬁ —enims -

L frb3= fred + frb Q. ﬁ ftb3 stoves the sum@j -
Stbl § feb 2.

Y laten, the valuwe md feb3 ts psutntad
L :ﬁbi’ fib2a 3 These oLl ALPAAQJ Jo Mmeouwe 2o

. fb = fb3 Jhe next tonmu fn e sequarue-
Quipud g - o i
Enfen The value ¢f N S ‘1= 2
| 243:=5

= 41 1 2 3 5

Anliva Waseem. Dept.AIML, INNCE Page: 3

=

Scanned with ACE Scanner



N b b il

JONNTS “TNIV"303Q ‘W3asop vnyuy

Jecorl s s TR e S i St o T o

Lo Lo Ll
*3Rng

waragy

40

2 Pogram Eplanatioy -

# Fadostad of a numben en’ [ ML & The produd of all 4ve
fntegeng fnom 4 4o m.

EB- 4] - 4x3xaxl
(o)) 4

Bromtal Co-efjicent : G denstid as (n) . whe k flemy
fouom e thems should be  chosed ulo amﬁkﬂqj:ml

- 24

#-

Sl B R i e R e mmﬁw,,w "

Ly Recunsfve Case -
calls ﬂrgdd widh (m-1) & 'nwlﬂ[zl.fca

Ea: Nn=- 3
— o _ ax2xl -

G

Shep 2 - Binomea). Co-efffecerd
gtap3 - Tnpuet | Cufuct

—_—

Osden. Qb+ ts caladsted 04 S A e
) = m: — 51 - 5x4x3x2%) = 120
(K) — (m-k)} k! Q' awl=2
' (5-2)! = 3! 3x2Kl=¢
B 5)
— 3/xa)
=z |20 = IO//
QK&
S o s |
Supt* ki ol oty s 3

Fos1 Othen values » He  Lpndiom

i’fﬂj bﬂ e veatld-

The ubu.ncflm wohech
agan 15 necinutve
where 3¢ breaksdoon
tbo  smallo w"l”‘e‘f’“ﬂl

wrdll 3t seaches ol base

case .

palgns

apo)

Scanned with ACE Scanner



i = L4 —— cocan o i e D s R A i e o vt s W G A il Al S e i o e KT Sk SRR o

05 :abod JONNT “TWIV-3daQ ‘waasom DAljoy

3™ Puogeam Lode Explandlion ©
This prwogam caladats the mean , varance and standand
deulalion Gd a sd’od numbena .
4. Mean [ auwnageld == The 8umﬁ no' d.tuld.a.cﬂvbdﬁucewﬂ
o
Ej‘ 5,10, 1S
= HK+wtlIs = 30

2- Vanante = A measune 6f how much The nos fn dalord-

dtfjen Lorom the Meabh-

: . 5410415 = 10
l:?g; Mean =
Fon 5 @ (B-10)% = (-5)* = s/l
Fon 0 ° (.IO'\DYJ‘ = () = 0 ~
(15-10)* = (5)* = a5,

Foyx \5 -

—» Sum up S sqpaved  dlf
295+ 0+ &5 = 50

dalpes

. gum of cquared dlf = SO0 g ¢

Vastance —? |6 :p//
Count ea no's

2. 3S4andand m (stdev) = The Aquaste st ca! Hne
vastance , z>h,o'wrﬂa Jow Le)neaA eut the noy ase -

3tdev = \)\/onfa_ncc = Jlecx = H-0P

B0 walgns

Scanned with ACE Scanner




Subject

Hep 1 - Inhut the cound -9d mumbens

&> gt m:-3
Sleb2 -  Ovecte a Jest R
s tettaletzes an emphj sk 4o
L A Arsk () &4ove

dhe moy
-

g’___‘_fg: Tnhud e numbens

A loop swns ¢n Mrnes
| S for ' mange (M) ¢ ks »
’ il "3 (tnpuuk ¢3) nn‘:gmf\z J:;: bw&:xwd
e > t.{
1 append (vum) : "

then stored m The lesk §.

Step 4 °  Calewlats e Mean -

Mean = Sum (L) [ e (L)
5 sum(g) - adds all She nos W Hhe Ak -
G Jdan (L) - %kmmwmod MOy -
Ly Thelr dfufsfon afuu e Mean -

Chp 5: Galewlate dhe vaiani.

—

Ssm= 0

fon 1 in ’mnaaﬁ'n): coloutals rf“— ﬁwjveb
diff - (L0eT-méany* g | 7 dun sq, T&O;‘*A .
sM: sm ¢ deff o dher

vosdance = sm [ den (L) “ (2= 4y

It

—

Step 71 Quifud Hhe stewult —»Ummi- (mean, vastane . gtdev)

Anliva Waseem. Dept.AIML, JINNCE rage. 06 l

Scanned with ACE Scanner



T S T S TP L TOI v T Pe u e o hy Yo o O e O s T S LR 7 g

o SUbjed _,ﬁ{ MWW . coge BPLCKQOQB

47 Puognam Code Explapedion o

The  pstogsiar explatna
Ly Take a mutii- digrt M0 (os a S—Imna)f’awm‘lhe Wsen -

Ly Count how Many Hmes eath dfgft (0-3) appeass tn e no.
7 Disply Lhe dy of each digit-

& tput (* Enten Fe numben’)

%"‘ vaaj.fZe F}(eq,llﬂ-nq.{ ifd.
v

(% d%ﬂs: st()  coteaks an e_m,b% st named dtaﬂ;,

that wfll hold e tount of each dfgf’f (0-9)

%

b3 ¢ Fopulats the 6o

The 3%37 [ J’Iaf)ac (10) - )
dt’gf%s- GH:U)d(O) J.oef; adds 30 zxenes fp the d%}ffx-

€ach postdion fn This Itst witl meFmM Jho —:f_cg, of dfgﬂ,,
Ot g, wide dhe Jueh posiHon fon 0, The seond  fou

cj, g so 60N -
Clep 4 = Cound digrhs

ry The gewond Jm}f:' foo1 T fn hum aoe.&d'hﬂm‘grg\
cach chanedsn (o1 degtt)  dhe no Hhat wuas flp:

dgths [t (1] = degtts Gindt(€)] +4 o conuods S doneds)

E b an friliger Cnt(0)) & 1@ Hhe M,@e\ihaigx
tn Jhe dfgrb It<k -

~

Anliva Waseem, Dept. AIML, INNCE Page: 0¥

Scanned with ACE Scanner



BEERR o o o S ke Giaiambran i o Wk R e sl e e gmih S ia kil L e R e

Sy ¥ -y )

%M:—
I e usen 423214 , dhe oudfud asould dook ke
[

Socce s caan: 0 - RSN 1—

BPLCK Q058

0,0, 0,
$ 4
4 5 ¢

013) ] ]
R
N

P Ro
ARl 3 §

The dfaﬂ: eq’ W 3 Hmes -
The dggft  '2' apbeat 2 Hmes
The digrt '3 appeans 4 dtme

Digs 0, 4.5,6,1,2 & 3 dont aphean -

ét Pswgnam % .(?Axtzlanahbn -

Thes progmam Is duranccﬂ do %!nd 4h, 40 most %»ecum_r&(:j
ocauuna werds 1 Hu dext frle.

S,,EI i Yo, need o creats oo Saxt d’(lﬁ “data. txt" &a

Slope  dhe 4ext fn it
&' M S gttens fs net gold

A 1s weld
1L 1s oo well wsdiden s—kmwa
dU ane frutted

Shp 2 ¢ (Zmeaﬂﬂ@ on Qn{aﬁd chhcna:uzj
d= dtck O

:S_i*é: Rwd.tna ihe Hle Line b\d Lfne

Lonn dtne th Unes - The fon lovp fenates
own each Une fn

dhe dtle.

Page:
Anliva Waseem. Dept.AIML, JNNCE g 0%

Scanned with ACE Scanner



s e T

09 :abog JONNT “WNIV°3daq ‘waasopm ohyjoy

Slep 4 - Paaowum@ kach Line.
D"”’d‘ : Une- ststp ). spleg (* ")1

ne- stnipO —> memeuas any Jgﬂdana J +mmn8 whitespaces |
Newltne chavectens -

sput O 7) > cplis dhe Ite fto fodiwtdual  wexds ditng
S{;ace as o swbavdlon-

Hep S Countr Word F ¢
EE fno F: Aeqpueiniles nebemd cunaand wourtt
fm word tn words -
d Lwerd]- d. ﬁe'} Lwovd, 2)+

doesnd  eytck, 4 wellunnl O>

+1, M Hu wud by 2 for
each ocuuanceod dhe  woed -

Slep 6 : deinO The ditanany by Fmeqpmud-

somtd = dick (sosted (ditemOd > key: opencdor - tems() > key - ope:dlel
. i-temgetfmti3 > Senense = Toue))

detlerms L) stolfouns o sk sd tuples (word, ,(’3,)

openoﬁ)‘(. mjz_mgeﬁlnii) sovts bosed o dhe fq, (the seand
demont N each duple)
Severre = TrUe.  soxty dhe d&h'mcuud fn dmumdbna ovden

Crost  $vequent ?(fsi’\)

g&j: ;:D?sploudrvﬁ Jhe TTop 32 Most Farequent Wovds-

|
Pm‘in!r( drck ( lrst Cssdd . tem (D) [ :Lo]))

smtd. tenu () - ook de sosted dtchmmwd bade it o ek
A bles -

9po) Palgns

Scanned with ACE Scanner



i e AT A ARG e e SR

Subject @Tﬁm La_b - Code BPL(JCQO'SQ,

Li10] y sltes the st to geb Bu Lok 0 rhemas (4o mast fre
dret O) =5 enuod thts  Ifst gf tuples back nto a decim N

Ptk (D - dcq,[maﬁ dhe tpio wows & dndn %neq}xn:?_

éih &gggam Code gff?[dnailoﬂ .

NESEEES VAN A~ AL A

TRU  program seads she ik of o dext fele s vorks She
tne alphabettcally & austes the sostted. lUnes dnts a new

1t .f)ilc .

Sl = Openiag she les

]§d=°P@(“aLg>— txt");—)g Thes Itne open e file alp-bd
9e0d mode. This s ushene well %,:0

dhe  data -

Wwfd = open (“somted . £xt ", «wr ) 5 This ltne opers @ New

File sosked -ttt n wrtle mode . This 1s wherne we'll wrute

e gosded [fnes-

Contends

lines = §d-seadltnes (O |—7 Thes meads ol dhe Jines Lo She

Tred catled Janes
apist o § sk dum f0 @ e

Sip2 - %inﬁﬂ@&%ﬁf’

2 m
podnt (lUtnes) — This  Une granks e J.Lg;k% Jgoes fom
dle po we con) <ecd whot e dadn Joeks JtRe Sejene

Slep 2+ Keading Fhe

Smﬁn@v

Aaliya Waseem, Dept.AIML, JNNCE ' Page: {p

—ﬁ%"vrﬁ gl

Scanned with ACE Scanner



Ko e (OiRRant s an ok i CanC s B anth st &l e SRR St v bl o Bl S L D o | it Y

JINNT “TWIv-3dag ‘wa3asom DAjoy
:abod

.~ kne»
Sipy - Goating Tu Hne
\thes. sosd () —> 1o Mmathod sosds the lnes Mk 1n alphabefitcal

ondan . Aften Jh Shlo o Mnes wtld be SnecumanagA
ai{pha.bdimﬂﬁ-

$hp5 - Patting M Sonted Lrsk

pount (lnesd —» This putts dhe sonted Ifsh > so you can e
dhe Stesult % goudfnj-

Sicp 6 Wdiog dhe Soodd Lines do o New Fle *

fon line fn Ifres = This loop goes ‘Wuwug’% each line ¢n dhe
sovted Ust

wfd - wnfte Uir)c>-—> Joot each Une Tn e costed Jeck » dniy
wedtes dhe Une frko sopted-xt Jrle

_Q_QBQ:{ - VV\/%& Efl;av:

$do dose (O = Thrs dses S ot file Cagp-txt) So
Hw@ ‘_u.1b Iea U1 (L4 -

wfd - dese () — Thes deses D OIP -6([9_ ( sostted . txt) 1o
Saue  Fhe chanﬂe/)—

Summaéud =
> Opan & steads She conted of a fele alfp-sxt
2 Sonls e Jnes alfalﬂa}aeﬂcaﬂa

D> Wete Fhe govbed Mnes £t ancthen frle sovted-txt

Il apo) P3algng

Scanned with ACE Scanner



Thrsf"gmunCerSrﬁppddcmnano.hz hew o vude a xib
oﬁtlc w-rda.tnma Abﬂu & wdam %w'm 0. shedfte d‘*“b"d
Mnﬂ dhe zpile § os medubes .

Supd -~ Tmpoding Modudus :
& fom  Zipfile ‘mpoad' Zipflle
halps Jo cxedke ,vead gr

Tm\oor\; os
exinad. 2fp fles

Used. for m’camctbnﬁ

S the (ile sydem (eg. nantgeling dtrekorsies )

Sup 9+ Coedding & Ap File <

Opans & New =p {Ule. named. badkup- 2 10 wadte
! L“U)" ‘ ' |

a ﬁtme‘:{a%ﬂ -

Qb3 - wamma W

sub N
&M%W 0 S wmu&rzﬂt“

a Waseem, Dept.AIML, JNNCE

Scanned with ACE Scanner

Aaliy




Subject

Supx - Adding Fries do Fhe tp.

fon fle tn files:
frle-poth = os. path . jot0 ( fotduns , frled

zfpob- wxite Cam‘—P“”‘)
0s. path. jeln ( foldou frle) —> combines Hhe felden path &
Jite name Jo geb dhe W(Pdﬁ) 9} each ftle.
—ﬂpeb- LL)S*\RC_CCQL@ ,()od:ﬁ),_» pdds he ’61[6 40 dhe _U.P
anchieve -
Slep 5 - %ewna::d:q_mg_cefie Nas Coedtad .
tf os. pa&h.extsh L“M-zﬁp')
Pyant & 2P Sile cveited %)
elee ¢
* pa«tnif (“Eyyoy N c_wea‘hm")
os. path- exishs Ubaf«k‘*b'“f’")
Ly Checks tf Hhe g:le backupe < exists
Ly Pounks o Succew MeNage g M =p file fs craated

ey TNem B
othenwise G”*mb h °r

Logeal oW — mvof&*mme%ﬁmﬁ modudes
opunl Cresds o wp fle named,
badOJ-kv Z’LP N wrtte moda

Trovwoye dhe onget dﬁc‘f“"j LPM@”W.) g gedher

pad each e Jo dhe =tp  anchiese
v

Check fd :ﬂmztp 6fle ) ab

Suuuatuﬂad Creatzd -

Page: @ |3

Anliva Waseem, Dept.AIML, INNCE

Scanned with ACE Scanner



1% :a604 IINNI “TWIV'303Q “wa3som onyuy

3" Propram Code Explandisy -

Thts  pxogoam  caladates She dlufdon ¢f dwo Mumboe

a g b auing o funddion  callad. OExp . i

Ly The numenator o anwk be guddin dhan O - I mst,

dhe  prognam Wil debp & shas an  ower -

b The denoratnats (b) cand he zeno ber diutding by
zen0 s maﬁumaiimh.na valtd. - 9¢ b fs zmo,
preogsam  will show an  eusr Merage -

futstan Logre -

9f all checks pom » e diutstan fs Penc}o:nmeA .,Lurna
[C= alb | and dhe stesuld fo celiued -

Care (1) =  Nonrmal :szsrmr
entin dwe numender (ad: 10 e

entin M denominater (B): 2
Qufud :  The stesutd o) diutstan fs
0
Cape Lir) + Numendlov &5 lee Than e 0.9
Enfen The numenalgr  (a) ¢ -5

Crdin the denonfinafior (b) = 3
_Ouffwt Errof%ﬁqcmmﬁmm&u > dhan ©

5-0

Cane Uﬂ) 5@€nmﬂnajb&, ,15 Feano -

Enten the numenator () : 8 |
Ente) the denomtnader (b) O
@M :  Denopunate can't be RUW -

algn
apo) palqns |

;_____j

Scanned with ACE Scanner




subject P fhom Lab Code  pp| cxkQ05R

qh Pusgnam Code Explanalom &

A

Thits fowggtan“ o(lj&\% o wm{a‘w dans {U Jﬂﬂklna witth
ormfplax N3 ( umbeou with sual § fmaalmna qoa.nta)

Sipt : Clars Defudion § Condnuter (—trid— mathod ):

dass Crmxt;lu N
def —trid_ ( sely > neal, Imag) :
5dd’ neal - Sreald
dhis mebod 1s w sd.d. tma.a: Tma.g
fT\Lth@A N P\é;ﬁ\ﬁn

Wed do fatkialize now
Qbffah@ad‘ﬂudﬂm

Gy« Shung Rpgesrdalim (sbr - matiod ):

def _skn_ (._s‘el;): |
sicdinn sty (self.veal) + “4l” , stx (sd@-tmadr)

> s method deftnes how a wompler obfedt Wl Josk wshan
wuelzd - Fo o sbing (eq, for P"ﬁ“ﬁ“g)
Exomple : ag secd =3 & 1m03= 4, & U s
« 34"
Sy Addidion of Complex Numbews (add function)-

def odd Cei, c2) —> (omplex ebpedn L & c2
ety Complex Ccd-veal + c2-veal Ci-fmca

@
7 e tmgiromy  guot

Aaliya Waseem, Dept.AIML, INNCE Page: |5

Scanned with ACE Scanner



FINNT “TWIV'383Q “waasopm onyuy

S+t Tnput and Logee
N= fak (tr\bu;k( “Enten N ")) "
Lo 0] 5 ompy sk g o7 2 4 P nob bt
Sm it W S\Qnﬁc LNB: Clore omiplex O‘%@
meal - tnd (taput (* Endtin veal : )
tmag = tad (fpud ( Erten tmag : *))

Y+ abpend Ceomplex ( meal, 1maﬂ3)

S-i%ﬁ‘ : ‘éé\dﬁ’@% %ﬁ Numbens :
Nesult = (o]
fon t In sange C1L,N):
Sesult :CdAC'Te_SU.H ) .LEC:D
unt (vesidd) ‘
N mmn‘o ks e sum @3 all. wmblex
no's Juln.a e _ gy matiod |

OuTPUT = :
EnfeﬂN‘z Reaipa:dr:'zn—\v‘l“
Endin Seaf : 3 WQM park = 4+3=L
Een frhag j Quipuk - 4 416
Enttn xeal ¢
Enten fmaﬂ ;2
?DTOCQM -

o Tuo complex NOs Credled

3+(4
4+ 12

.’]h..aamaaddeo( p

2p09 13lgng

Scanned with ACE Scanner




'I:)amaﬁmm (pde ‘?}?Jnl\if o !
Al A LALAA, [N i S s

Thts code deftnes o Studard dam Fo supwut  eticdent
mdorma:t[m g Fhin mands. Howewen, M (ode has

a ..(?)uu .ndniax-‘i,
Clays Deltntdton
The dan Studard ma.bﬂuﬂ!\ié a. gludant widh
L Name
B UsSN
5 Maaks

Sfep2 @ Cmstudsy (_inik_ metiiod )
def _tnik_ (self s name, UsN ) :

Self. name - Name
se_dd. USN = USN
gd{f’ masly = UeskC)

% The constoucder tnidtolizes dhe name , Usn & anarks as an
empty dint -
*  Cosvuck &dnlax . sdd Nname = Name

(-

Hap B - gekmarks Method
o This method dakes fput of 3 subfect moodes.

s Galewlat, b, Totod  monks

Ly Calolaty She %
»A&Wgeﬁ@m Masdes st

P"ﬂ"’ =

Scanned with ACE Scanner



cip # ¢ dplay Mathod
def dzspkeub(sd.d):
/Psdni (Maskes List <7, self- oriasles)
Displays dhe  Masks LS t0dudtng She 3 subfod  manks
sotal § o
Giep § ¢ Ot Creation & Mthed Calls

S4 = Studad ¢ Avman" , "4—JN2'LAIOOO')

4 s C&‘Qcﬂf&
sy- gel—mcmht3 N A shudad ebjuk s \ g
with mame ¢Arman’ & UsSN 4IN22A4L

st. d-[sk\a.ldﬁ\\
Mty 3 SU-LJQJT ) S e

meods,  calaptodn talal
& o) & stoses dhem n
S4. manks

page : |2

Scanned with ACE Scanner



