WS G432 ojghy|*

& P

FHY 2dPFAA duiEHe 4FY 2FE

AA3] A RE EA3 wWe] ZHYJ QY

Hol e A& EF7F 2tk o]RAE bar code

I. Bar codeid+de] 53 g e d F9, elAR, FEUFTS FA
1. Bar code® %zt stete] sue] =2 GtEn aAL =38y
7t & A& AAAFE A&3n FFsiA

W. Bercodes] TH# FH AelstdA ABE Rol st Au T,
IV. Bar code symbole] &) 23, wie JFE FEssta ol AR E
Bar sode 914] 2 A2 Qs Fae g BuE AAsE

T =7 #58Yd FHA ol&=HT Uk

VI. Bar code &84} & bar code system ZA FEE wialo #Zo
bars} 7He bare] FAo| ojstel shibe] YA
(=&, 713, €39 E24)& Yellz 1 A%

< B JHFdS T e 2= F
g3 AF3" dole 4 (Automated Data
Collection)¥} o2 &85 3 Qo) EioA
£ o] 3 bar coded] E&, T4, A4z 9
49t 841 E Vestd

* AR EAEY dAdd T
*AYIEAEA A%

e AIENER e
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I.

dl o]

=
B

EREERE LIS

A
Bar codey]& <4

=

j BY

9

#7447k AA R, bar
codeg Helstel ALggtol Yoiq Fod AH

ALEAZE E4A o188 F

g N2g 740l sbssith

=
(E DA

o

g AEe A 7le=

dole g WHoz &8y

= key ¢948, OCR(Optical Character Recogni-

o e 2o
T =] .
tion)¥} bar coded & & B W3} T}
— delH 99 BHass olg s Ytk
— Holf AgA oz s} Zadrh
{HE 1> H|o|E{ J3q8tAlo] H|m
Characteristic/Method Ke;'” Entxy - 70(—IR7 78)11‘ code 1
Speed 6 Seconds | 4 Seconds 3 Seconds to 2 Seconds
| Substitution 1Character Error in 1 Character Error in 15,000 to 36Trillion
Error Rate 300Characters Entered 10.000characters Entered Characters Entered
Size 1 Inch to 1.2 Inch 1 Inch to 1.2 Inch
Encodmg Costs High Moderate Low
Reading Costs Low Moderate Low
Advantages Human Human - Low Error Rate
Readable Low Cost
High Speed
Can be Read at
N a Distance
Disadvantages Human Low Speed Requires
High Cost Moderate Error Rate Education of
High Error Rate Can not Read the User
Low Speed Moving Objects Community
With Special
| Equipment
II. Bar code?] 5%} ol sl BAZ ot Ar1H AE2 W
A1 ol A AFTEE (¥ Do Ye
Bar codedll = ARE =317 f18ko 2 lo™ bar code image?| ZA(quality)<. dlo]
2 W] HEo] scannerE 7 %3+ bar9} space Bl Aol QoA Fo3 JFS =2
£ 2 scanner¢to @ o] H(spot)E5< b bar codedlZ <12 L X Fo A nF7|&
AvatAl Bk o] WEALE Wel o] Aol 7 scanner o] A% WPFolh.
_— o am | [ n o m | o aw | HOST
——— { Barcode#l %% |~ Barcode¥t%¥- J — Data*] ‘4 w JL “Computer
— )
——_—=® - _
=g (1% 1> Bar codedls X2|T=
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. Bar code?] F+AI} 5

1. Bar codeg| EF
Bar codet: &8 #obE, AMg=7bE #H 4
AYS It FF77F JAAT o= Eofol] A&
HEA T T/ ¥ of
2t} Element:= FE oA black/white bar
£ 9n]&} charactere LA} EASS U
Bl = elementE2o] 2 ¢S ojm gt

Bar code?] 4 g @&

element®} character=

— quiet zone
— start/stop characters
— intercharacter gaps

— interpretation line

o2 745 Aol Ged 27 /15H
49 Fs7Ie o (aF 2> 1 74
& Uehpeich

INTERCHARACTER GAPS

T

‘ COMPUTYPE
QUIET INTERPRETATION
ZONE LINE %8%\%;

START STOP

CHARACTER CHARACTER

{1zl 2> Bar codeg| 7+A
2. Bar codeq| %%-

& Z=3= bar code: ol#j e} o] EHII o

87

st
—  Code 39(code 3 of 9)
— 2 of 5 code
— Code 11
— ENA 13 code
— Code 128
— Code 93
—  Code codebar(NW7, 2 of 7)
— TUPC
— MSI code
— Plessy code
FRE o 120502 BFH0 #851 dot
18 A o3k bar codeo] T3S 19827

B 7
Elo]m o]%F 5d7F A B 25~30%¢ NAEE
S Boln wAHUL, o] AFL FF 1087
S 43 A&E Zolth. X3 bar codeE: F

Aoz st AIM(Automatic Identification
Manufactures)?] &F< AHEE Ax 58
stok. AIM2 1972 vl=¢] MHI(Material
Handling Institute)ujo] 107§ A7} F4lolH
Il 1932 e, 1983 £, 1987d SH ¥
IR GAZ HIZ 4~56d7 v 13044, F%
764 A, 4 894A, 71E 2004 |A Fo
5 FY 7HAYAY F7F FAE B

AH(EH ol e 19889 29 AIME= AR S
274, 4447 sdo= 7l =

BHE codes] A EHel A7)

T
L I e PR

l'

oo

=

o)l o
AT

Bar code

39, codebar, 2 of 5, code 11 Fo] o o]=
HE 3 AIAG code, HIBC code Fo| th A
& 2%8=E &old HEWY Mde] ¥

. 271z Y)Y I == code 39, codebar,

2 of 5, ¥¥ #H¥ zm==2+= JAN, UPC, EAN
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5ol Ao

(E 2> FR Bar codeE4 H|1

(& 20l F8 bar codes] 54& vFep Ak

Stop WB NS/NB

Characteristic UPC/EAN Code39 Interleaved 20f5 Codebar
Character set Numeric Alphanumeric plus —,|Numeric Numeric plus $, :, —,
* 8%, /,+, %, space [y +s vy =, *
Number of characters 10 43With double character 10 16 .
encoded Full ASCII capability
Start and stop codes |Unique, both(101) Unique both(*) Start NB NS/NB/NS|Combination of any four

a/t, b/n, ¢/ %, d/e

narrow ratio

densities can be achie-
ved within a range of
2:26:21 to-3:1

densities can be achieved
within a range of 2.25 :
1t0:311

Number of module 4 2 2 2(though 18  widths
combinations used specified)
Substitution error rate|Unknown CD required |[lin 3,000,000characters |Unknown 1 in 1,500,000 to 1 in
without check digit(CD 100,000,000characters
Substitution error rate|l in 15,000 characters|l in 45trillion characters | Unknown 1 in 10,000,000 to 1 in
with check digit(CD) |(light pen) Calculated |calculated for 15charac- 100,000,000characters

1 in 145,000characters |ters calculated
Standard nominal X |(laser) 13mils 7.5mils 7.5mils 6.5mils
dimension
Recommended wide to N/A 3.1 though higher 3:1 though higher|3:1 though some what

in appliable with existing
specifications having 18
print widths.

Highest achievable

density within open

13.7Characters per inch

at 80magnification

9.4Characters per inch
at 2.25:.1

17.8Characters per inch
at 2.25:1

10 Characters- per
inch at 2.25:1

developed by IBM

Specified print 0.0010 inch 0.017 inch(2.25 : 1) 0.0018 Inch 0.0015 inch
tolerance at 0.0015 inch N/A N/A N/A
maximun open system 0.0030 inch N/A N/A N/A
density
Discrete/Continuous Continuous Discrete Continuous Discrete
Variable length No although in version|Yes No to achieve any Yes
D 13-29 characters can appreciable data integ-
be encoded rity, either a length
check or multiple check
digit, must be used
Self-Checking Yes Yes Yes Yes
Date introduced 1973 1974 1972 1972
Corporate Sponsor N/A although structure |Intemec Computer ldentics Welch-Allyn

mercial/government

Industral/retail

Codified in Standards UCC/IAN USD-3 / ANSI /DOD |USD-1 ANS1 / UCC /|USD-4/ANSI/CCBBA
/ GSA / AIAG / HIBC |DSSG
/ DSSG

Market Influence Retail Industrial/health/com-

Blood industry / photo
/ libraries / federa /

express
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Bar code symbol2]
34

V.

1. Bar code symbole| £8

Bar code symbolole EFd3 939 2
ZEAZE Aok EE¥oe 11RE9 99 oy,
952 52| bar codeZES] 2 EHAW % COR~-
B #AAle] 2Rz FARL sBoZ e 1w
£9 AFE 033mEoZ 3irh
(a8 3D depgdst Zo] A 32 E9]
9¥ 7}ol= bar, 671 E (422 5) 9HY dlo]
E] 71 H, 5259 AHE bar, 55/ DE(BEE)

Bar codex

2299 dolg YH, WHIHTES)Y =
2 ¥73 MYE L 3259 QW J}o|E bar
2 FAgY a9 98 Aue mejgX A
YEo] ]33 £AE X bar codeo] o}ef Z
dele Ay 2 252 A A &
ZAE 24zt COR-BAHA| o] A2 EA| ot
G = 71RES] dW AW, 67259 bar
code®E2 2EH o g COR-B #AA| g =
AZ FAFZ/G. NBoZ e 1REY AFe
0.33mmZ 02 3t}t. Bar codex= (1Y 3.2)9)
eI Zo] A A 3RE 9H slol=
bar, 47§ (282 &) AW dolH 74YH, 5
259 AEbar, 3IMLE(21IEE) 2EH {

96+18% &
9625
89RE =2
2 2
9l A Al T§ é L
b ﬁ 17 el o8 AYH = ed9 delg AL 9]1;1] q £
7}t il
3= CEED . (574 E) aal o | e
oyl = |9
H
ml '
4 912345678904
(3% 3.1)> Bar code symbole| ZM(EZEYH)
L}
< 67 +15%28 =
< 672 E =
< 61EE -
2
2l =
a | € TE| @ | &
a® e wHolH 7LE A eedel Holy AYH A8l 7} | €
o | 72t A H GAGE) a3
W= By
= oYl v | 9
B | o}

T

4912 3494
<{1gl 32> Bar code symbol2| A (CHES)
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ol 7HeH, IALHTES)Y 258 A7 )
gE ¥ 32E9 QEW Jlol= barZ TAT
. 399 998 oA =g FfYE o] o
S8 £AES L bar coded] ol Zo] dHo]E]
AYH € 28 FA AYHA dH$d S
Ztzt COR—-B #A 9] A2 A ST

2. Bar code symbol29| 3|4

Bar code symbole] sjAle 33x =4,
4 54, 3R Zx A gdgog Y¥Fro 1
Hrh

2. med 84

— HRALE, WRAlE R
White bar @ ojuwleo] wlA}lS TE=
Ab Fxo] t3§ black bare] )
AbE EE Ha A BEE FRE
< W=t of g wAe(R)S MgO
Ex BaSO& EFOZE 3t WAl &
EE Ao 949 4853 (—logn
R)e] "o}

— PCS(Print Contrast Signal) gk
White bar @ o o] wAlg = ut
A} Fx=o] th3 black bare] PCSgte
TAE &g BZFstojor g
PSC=(R,—R.)/R,; x100(%)
(& Ro:black¥Al—#57]9 w3 2
oo A bare] ¥A}, R, : white ®FA}—
#5719 33 AoldA spaces] WD)

— Void, sopt size

3

A -

Bar code”] 3% barg] 8}-& 222 void
2 & BHE A= b ojA g
259 f<lo] "l Spot sizex: Al
73 FHe WY JYeUEe Aoz
BAAle] £A0] B3 Ry 7]
oI},

90

= 444, A4 A, AAF
Bar code symbole] <1&& WHALS, W
Al F%, PCSge wHEsles ojuat Al
o BE AHE7FsEY olF REZAIE
A wAE AHE-7hEst

o

o

Lo

o

Q_I

am

AAoltt. utg o]y bare] &
Bl 245 G ALgsta
code readerd] 7| Ao wt BEo] Jbe

3HAl =
— He—Ne laser
44 AABA(628mMICZ Ry

73 "o #Ego2 AMLHI 9o
o A uigo] HAAA bar, =%
2o A barel o] o EF
2] M o2 bar codeE Hsle AL
et Bok(e, B AL A9,

~ LED
ANBHE ABEH URE 630nm~

680nmol| A Z A 820nm~900nm

dA oMo Wg TAIYG. F )

AlBdd 7% He—Ne laser9} &

q&E 9 HJHYA ZH$ silicon

photo detectorZ A}&3la] <123t}

-
Te=

Ct. dHEYE

- 3R 9

Bar codeE A3+ bary}t spaceo)
#7]% bar codeE ¢lo] =37 Y
3 bar code reader®] A% I}e= UH
g BAZ dd. F2 duiHoz @
o] AFE3l3L SlE bar codedle= F&
bare] Zo] ¢F 0.25mA == Bo] A&
3t #HAd FL bare] & (NB: Narrow
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Bar)3#} Y& bar¢] Z(WB : Wide Bar)
o] v E Wi &2A Aoz Aot

WS NS
W2 ylolo] £ WB WS
Ratio= = =
F& vlole] F NB NS

& 714 bar code<]

bare] Z(NB)o] Fo}&@ 4= bar code reader
9o AFe LA TIHAAAF BE] 753
Atk A= bar code reader?] FHi AT
resolution(reader beam¢] =7])L& “oj= HAE
A&7 2 S Aol A
veldcae @& 4 ok
— Bar code symbolZ 7 At

Z}% code A Al olste] F-E barg]

Z, W&, E= W2 bare] ¥, xHs}
st ATl 2R HA
code®] di=FE<Ql T+ A
webA  symbole] Zole
symbolZo] #-§¢ ofwl(quiet zone)&

=4 NB(narrow bar)e] 10u] A %o

= 91O X
1= T

_’Z]_
x o
= =

bar

2 bare] 3 Wjge F2 AgE o F o}.
[ Aagg —— —
{-—————— Laser Printer
== Line Printer

ESHEREIE

— 24 Pin Dots Printer————

< —— Thermal Printer
< — Hand Labeler —
06 019 023 025 033 04 (m)
Fuus i z 8 = 2 & A8 <|
9 20
B &= Laser Scanner
lé_aén%ogf reader7] 9] | ¢... CCD Touch Scanner—————
fenas=s Pen Scanner —
<34 JE dzof s Ms Hlw

V. Bar code Q1A]A-X]

Bar codeE #%5317] 93 A

o) wet ¥ del RH e #

)

91

’ Light To Microprocessor
?Zﬂ/ <?| Soucre
s Photo Analog to
2 el Dual
’ Optical Analog
System Amplifier

{22 5> Bar code QIAIZIX|o| HE|E
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Bar code9l4] #Ax]¢9] 3U(light source)&
LED¢} He—Ne laser7} o] &&5 3 FAlA
(photo CCD(Charge Coupled
Device)9} photo detector’} &&= 3 ¢t}

sensor )+

1. He—Ne Scanner2| 22|

H B bar code reader 24] He —Ne scanner

o F+(2¥ 6F=).

He-Ne#lo| 4 27jyel 3%
3) XA AL 2) FIA(AZ) 1) HeNedlo|d #
=) )

4) 2714

5) FHa%

LIS

T

7) A/D¥E

6) JY21 Nz 29

10) Hud(Z2EEH)

dols 47 - a4
7% #2335

> 7|A A} - HEE

X 11) # A%

— |

dolE AEg

(3%l 6> Bar codesl|=E =

1) He—Ne laser@o A @Atd 714 3
AFHde

2) FHA=Z H&E ol

3 XY ALE A dE AL)Te=

92

ZHE 8l A
4) bar codeXtg scanningdti, 1 ¥HA}
Fo| oke filter(AF Weho] =
33t
5 F% 22 HAFFA(HERE A3)
— Pen type9 7<% :bar codee ¢
2 P9 readingA] 93 LA
— CCD type®] 7% :WHAl7Folu =
gFoAA Z1A7E 1&o2 FALG
5 Iy aA
6) od= ] AE2 FTEZ3H9
7 A/D¥EIZEH
8) YAE Azs3t
9) dxaby=E s HASIE st A
JE (£}, 7%, A48 wg 2=
gt
100 gHd
1) F AFEHY A2ZEHoo o3t 7
gHolx 2 #E AFste A
g o] 7tsdt(2-7ER).

—[) RS232
— () RS422
— () Rs4gs
— () OCR

— () oca

—() PEN OUT

(2%l 7> Bar code?lA|FX| QIE{HO|A
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2. Bar codeQlA|A| T12{A}E

— FRR(First Pass Read Rate)/SRR
(Second Pass Read Rate) 3t
Bar code®] #5A] o2l &S HAse

WHoz FRRE 23 85%0]4d0]o]
oF s} SRR& 99%o]4o] Hojof A
A BFo] o FToATIL T 4 3
.

x 100

PRE 2zt o2 A H 9 bar codeE Y ¢lUS W FAHOZ scan® J4
% scan¥
SRR*Z}'Z} o2 HE 9 bar codeE FHolA ¢S W HAHOZ scan® HF

Z scans

— %Al bar codeA A
bar coded] 7} F2 22(X—
dimension)o| A 9] W x HZ
AA A ZAE HAPFF AF

% 100

— PCS(Print Contrast Signal)gk
Bars} space(z-f oW )M it

AE #F) gime bl

space¥ FHHA}8- (%) —barH A (%)

PCS(>0.75) =

space¥ i WHAL&(%)

— =3 A2 (DOF : Depth of Field)
Scanner®} bar codeAlole] A& 9
v]sl HA barZE, bar coded A ZA
olFH thx Ad #AZ AHEH A
gz ).

3. Light pens(scanner)2| &

ZIBFHoE el FEHoAE
reader+ handheld light peno]Y} wand scan-
nero|th. ol A¥3tn Algo] FHAHSOE 5
4 EZolgtr & & Ak ol AFLE scan
¥4 Qe FEZ Fol 94 fonz Aol
2 Hscang dtejof 3w o] Ho| AL

%E 4 91 e 272 Aol s &

bar code

93

Ko & AU
Light pen/wand scanneri:= pen type body,
fiber-optic bundle, jeweled tip, lens assembly

apertured emitter/sensor7} EA 3 uAY =

9.8 wlz3lE light source® A )
AL&AF7F symbolS 7HE AP

%701 bare} spaceAto] o] WrAL& ol & pho

to receptor7} 7Z+Z| Al €}l  Receptore o]

E o2 i1 A3 E A3 5 decoder

AN UAER © e s2EZ A4aA G

F7|E

light peng

Aperture?] moving beam scanning
systemB.t} light pen/wand scannerolA] ©] <
83 gx0|t

Light pen®] A}&& £ FE& symbold] A
Al Atg-eiol HAT g 3¢ 2
oF7b 71} symbole] B F oo} HEO ALg
2 583875 @o. @714 DOFgks FRRg

HHO
b =
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o WAV EF Q
Al SER(Sub-
A @ Rolw

d&H= T3

o] FQ3HA Ho o5&
A7} E22 symbole FRRE
A dH)E
symbol3} readerA}o] o
€ TRS=S HASH 4. Light pend
g ZIUE JI¢ dSdte g IS
AHEE F ojA T FE AdeAME o] #
t}. Light pene bar codeZ scan@ S o A
A #F=o] HIAU AHgAFe Al buzzer--
o2 gEEn SxQtel dojuy 19
25 RgHoz blH7
S AL readerd 7% 3=, barZg9
printA =7} @ Fgko] p x| A Eujo]c}.
Light pen¢] “d 7= bar code?] +Z,
s 335 RE Z¥E 9SAZ
AA 7} 7V stk 2
79 #E2 ¥ printinge] 7PAA
DEAAZE oz nedEd. g g F
I, A3, ZA3F light peno] 43 EF9| ©lo]
B &, & Rl Al=", A4 X @, Fxn
AL #E T g & ok o] &=
o o5 {24 8 light pen® T4

stitution Error :

A=

A ug

—-(’_)'— i}—’

printing

Q) =
A

photo diode matrix array

QOAE

200 =

Aol

et

WAT (E 3D light pen AAA mHALES
LER AT
adx (& 4)9] bar code reading #H]2

[e)
E4& v

shel A Al sk

<E 3> light penM™A| 12 Atg

— Resolution

— ScanA & 2%

- 29 Az dAE2a/OgRE

- # 3

- 299 37

— DOF(Depth Of Field : =&} Ad])
- Y v F

— WPAT e ol

94

Reflective Optical System

Fiber Optic-Source/Apertured Detector

f ?Detector

Source Detector Fxber Optic Aperture
Bundle

Fibre Optjc—Source and Receivers

Detector
Fibrer

Emitter Bundle

Jewel Tip
Sapphire Sphere

= 4

Source

Detector Aperture

Concentric Lens

=

Emitter

Images Both
Receiver
and Source

%
///Ei
\

Detector

Lens assembly light pen

Reflective Optical System

= /HEDS—IOOO
= —
=
————
— O

Apertured Emitter Sensor

Apertured emitter sensor light pen

(12| 8> Bar code scannerE&Y JPANT
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{E 4> bar code reading ZH| EXA

Scanner Type | Hand-held or Spectral Printing inks | Optical throw Maximum Field of view Cost
Fixed Mounted response required depth of field
Light pens Hand-held 630-7002m Most N/A 20mils Low
Visible red Hand-held 450-1080z= Most N/A 20mils Low
Visible white Hand-held 840-930xz High carbon N/A 20mils Low
Infrared Content
Laser diode Hand-held 630-720mm Most Medium to Medium to Low. to Medium|
high high
Fixed beam Either 630-930zz Most in frared Low Low Medium
needs high
carbon
Moving beam Either 632.8mm Most High High High Medium to
He-Ne Laser high
Laser Either 630-720mz Most High High High Medium to
Diode 820-930m High Carbon Low
Content
Visible White Either 580m Peak High Carbon Medium Low Low Medium
Content
Infrared Fixed Mounted 840-930ma High Carbon Medium Low Medium Medium
Content
Imaging array Either 400-1100z= Most Medium Medium Medium Medium
850Peak )
4. Bar code™® HEZF e 7lA Ag BE]Ro}

Bar code?] ¥z x19} A3l bar code

48 AFL 27

3t <ad 9o

VI. Bar code &4}

o] A#E bar coded] F&AMHES

2 A28 uw
o AFEH
z23)

23

e

42}
A

gew 2t
g} B2l Lo

l

OI-J

A ue

(2o

£ 45
A4 == 77
&

A

Ba A2

r

“‘HHE‘

FE

2]

£ord

tj2=, CRT, #7]tape]H

A BEA2g

VTR tape A|H &g

Mo Haa AR 24 29

BA7] % £9 2E W5 B

TvezE & FF 848 A2

AAA ZE B

Burn in test %%
AE 2t Aok

gtolo] 7t 4% 3 &
XIgLE

B 3
=T B U

= %]°]§13'&‘3]
IC magazine 2E ¥H3 ¥

L

BAAZ

2

E

2429

A5 B4 A% AP VALY
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Agzele-d44 5
z3e { & LNDEE L
SRRE { e -], d=epae),
54 oh, 7le} A% e v 5

Loorg, Ae
L elielE AR

AZ7 { %6]1 A =2
W PCCH), barZ =7 =

o

r LED[ZMAI (A4, A9]-5% 2744 &

— AA3

sy L owe He-Ne ] o] 3] 3 AA
@A) AN e I g 24
(543D z2 a3

2Ad - JggHd ——————— CCD7bE &

REE
LED | jge] — HA4CED 24

]

3l = L s He-Ned] o] 7]
S L EL B DR RS el
— 7]E}
II—" = Al E odﬂg*lolé/ﬁ_xl/gLoL%/%iH =
T 71, 2/ WA
LSt L e el %
7| e}
A E ZEeEF, g T4
[ Z "TIJLIS Hould, it gy
Hagd, e9x AFH
AZE 0] . Z|Ef—= 2 EZ W3l7], LANA|AE,

We Zale ANZE 7]7], £ZTEY] =

(12| 9> Bar codeMTHE EF

o NEZ/om #ARo} FE X4 #9 28 42 Wz
AR $3H9 FEAAY TE AY T GF AL gPA 2"
AE AHE B2y A XE s e
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ANEE AEF W38

718 EoF

AR go|x FHALHolE] FHAEH
A AlE d#EE s $EALE
LP7}~ bomb# g

Elg] Jl=Z2EH S A1F HAAEH
e, BES JFE Hs e
7+ " w2 AF B

=44 dE#e

97

ro

I &

L]

o3k AF 23] o] A, POSHIE QIAE FAHE DA,

1987.

a3 HEHI, ISYES diRE MY
(KS C5810),

Scantech ‘88, Bar Code Interconnection

Handbook, SME, 1988.

Bar Code Standard Specfication( 1) (1),

AIM, 1988.





