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1 ~haracter

a 1% ¥ &=y o [ 1 ) = V) -4
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LU Content YA Address 01 WUV Arithmatic Unit
A0 Content 11 Arithmatic Unit®3H Content 310 Address 02
5 s <y ) vl
21809079UN 192N Arithmatic Unit U199 Address 05
f]m Cont ent EL‘Ll Addr ess 03 ﬁu Cont ent rL‘Ll Arithmatic Unit
Y9N Content Ly Address 04 Li'hﬁ'“u Content Ty Arithmatic
Uni t
YNFNPAY Content M Arithmatic MVNBANRIN content WU
Address 05
o © e:: [ %] E d’ vq'
UNEMEALUY L ARINIUA 7 LU Arithmatic Unit W1V Address 22
) ¢ = < Y q'
WL gL uTleelduanl WAL Address 23
=Y ¢ & [
AL 3pTee 880U content U Address 00
L] 4 W i o & y @ Ewl v -
nﬂLUMUﬂiﬁﬂwaqUﬁzuaaNaagLUuTU§WWWB (Record gamulu data
L
File) MWV Address 18

VI,Uﬁ Address 06

NHANY IV 19U
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t’il o y a 4 v v Y] d’ ' v ¥ a4 v - s o ; v
Wpvnandan omautubyafndoanisiay Ao aasiinn sutedmavan
& uq: 1 Y 3 -ﬂ’ @ o . Q; Y
TR address o3 9 lupaundiend TuilLRaA g anavaa puaadal 1 1

o y f:i’ u-:i' <§ o y k7 [V~ ud'
Address 06 &M 2 1M address 07 undagaing I nul W address 18

o < ° ’ L7 3 dl - I'd
Nﬂ'l‘if.ll’l;iﬁﬂ’]‘ilﬂUﬂ’lﬁdllﬂ:ﬂﬂlﬁrﬂﬂﬂd 9 14 Record " 1 'l’ﬂuﬂﬂu‘N'Jlﬂﬂ‘i

Card 1ascer Inpwt storage Jrea
Laddresses 00 througn 04)\\ /qulrul“
!
i) oo o1 oz ' a3 04 os
"Dats ™ 40 hours S per hour 20 5 200
e e DAm Aospetakzaton
N o V

PR 06 o7 os 09 10 11 40hours
G S U T

VY
4

027 |~ —
12': , M
+ 3
ury L 12 13 14 15 16 17 e }@
\0\"’,”
i r

\

é'\,\k—o \ 00
P | =48
s s ' 35¥ @
Control urmt 18 19 0 . Eq] Kid o :
158 . - Avithmaleg wnt
A
Y, wNUSED @ Output si0rage arer

Pragiam storsge 18 -
(addresras 06 thiough 18 )
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0o o 02 ¥ va U9
o8 Yeor L oy ™ "
Read payroll dets Write contants of Murtigly contants of Dupticste preceding Multipty contents of Add caments of
card oty addresses address Ot into Srithmetic wnit by amswer m address address 03 by sddrass Od o
a0, 01, 02, 03, srthme lic Lnit. contanty of adOress 05, preaceding answer preceding answer
and 04.- 02. srithmetic umt. rifmatc uon,
12 13 i4 15 18 17
Subtract preceding Move precading Write check oy Make ch:ck If towt card, then Go 10 sddress 04,
answec n acithmetic | snswer to amaount i paysDie to contents 20 0 address 18,
vt from contents of | sddress 23, address 23 of sddress 00.
address 05,
18 19 20: 21 22 23
Stop prcessing
L]
v o
QWﬂEUQZHﬂﬂQqWLMMQW
-:1' 4 a Y Q; @
address Y 06 04 18 LML LI Program Storage Area
- 4 s v oA
address ¥ 00 09 04 LW WMUMWILTU Input Storage Area
= o oA
Address % 05 LENWMUIMLLU Working Storage Area
o e v a2
Address W 273 TEMWMUINLUY Output Storage Area
- < e v A g
Address % 19 DY 22 N WUIMLI Unused Area
[ ’ & Ajv ) < < Ve e = «y . = <l
QWﬂﬁ?ﬂHWJlﬂﬂ@ﬁﬁuﬂﬂ?uﬂd?tUﬂLWHUﬂﬂﬂUNﬂHmtd?uﬂu@au%dﬂQtMﬁBUUﬂTﬁ

= . v 1 =3 o v 4w o - < I S
mmwa’fmas“ﬂaz‘gamamunqnWimmuﬂmmamwmamqu uasaas sunLan lunama iy

v

X

SC 101

)
= g
vuwuguan by

o =5 < o ' N
Jf wﬁ\m NTUNRYDINANWTI L AD '{‘lum FYINULAR L DURA

Taun s tnuuIm 12 agma
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, ‘
w de, ¥V @ W .
8.3 ananvldinunaye (Media)
d} i d‘ ) £ ' ' L7 (¥ d‘ ' ¥ < o
LuQQQWﬂawLﬂiaoﬂawwaLmaiﬂuﬁwuwﬁﬂﬂﬂUﬂamuqﬁamagiuLaﬂSWiﬂﬂ AN
= ) [ V] AJJ [¥] [ Y] H d! 'fi' ' e/
unwaawawawwagaawnLﬂﬂﬁﬂiLuaqmuiwagiuguLmumLﬂﬁaqawuwﬁnawuﬂm (Machine  Re-

[y <l v - wNd s U &l Y 1
adable Form) W'Jﬂﬂ’l\ﬂm‘i3§ﬂaﬂﬂmuﬂmﬁw51ﬂﬂﬂﬂ']’JN‘Wﬂ’]H‘duﬂ all

1. U93131%3 (Punched card)
v @
2. \MIUNLYAN (Magnetic Tape)
. i ¢
3. RTULHLYEN (Magnetic Disk)
L) ' 3 %
L. ATHUNLVBN (Magnetic Drum)
5. LVNTEAY (Paper Tape)
6. MANIR (Data cell)
[ ‘d a, b
7. RIULULVRNYURDDN (Diskette)

L7

Q":1~a.1 LY ’5
TS 9AFINAAMEL 28 RENNANG NI RN 9 ualE N (vl

ﬁhﬁtawxg (Punched Card)

e v o =4 < v <4 o
HMQﬂﬁuUﬂaLawzzﬂuuwiﬁLUuﬂiquiﬂﬂa Joseph Jacquard #VIHINLAR T9-
qyud ° o w ' 1/ ﬂl
Uszaflunisfnduin e nwmxmawumiﬂqnawuuwiﬁhDUﬂuiuﬂwiwaww el lAnaAs L
k2 d’u 1 v o qg L d‘
PAINIATNVABINTT AiIBNT Dr.Herman Hollerith 1ﬂuﬂﬂawuﬂﬂuuwlﬂhuumiLawszwa
TﬂTuHWiUi:uaawaﬁbHaﬂuﬂﬂaﬂﬁm:iunaz%wmawaqaﬁ%ﬁaLm%ﬂwiuﬂ A.f. 1980 1RSI
v

= 1 = [ [ V' = v w
LQWZZUL%Hﬂ]W Hollerith card (L3ENAUAEWANIILAS TBM ) UBNR N vanm]hing

v @ o = a v d; [ c; o - o 2/
LQ’WSELLN'JQHQNﬂ’liﬂWﬂuLﬂii]q?\ﬂiﬂﬂwslmlm’]iQ AUUNURTHRIY

ﬁhﬂﬂZﬂaqﬁhilaﬂzg

o . < o & o @ @ a
UW@LQW&E%J Hollerith aaﬂLmuiuﬂ fl.f. 1887 N@ﬂHm%LUuUﬁiuﬂdLﬂuzU

aq'du 3 & v 18 a4 we oA o o e ye .
LARHNAURI U SN 75 U AMHNIN 3—5 U1 ﬂ\jLLNﬂQ}UNU ﬂﬂﬁmzﬁﬂ@ﬂﬁim‘lﬁﬂu@%

< o = ) o l ' @ P 3 v oo N =Y ' =
NEIANLAN URTANNATIWLN U go dand  uludesiuadss gusivnsamens uanailen

o

] =4 o H o =3 q Q’ LY 5 o [ ﬂ'
KA ELLY LﬂuLUuUWiﬁﬁ 96 adnngd uazﬁanwm:LngﬂngaﬂuQﬂja g msu iU iase
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.

e = = 4 [ vy ) o 4 o )
IBM System/3 URSENITATANA 90 8ANA ualusplodlfiuanninuamingsun 8o AN

URLIA 96 FANA

AMHUZTANIAT 80 &ANA
o 4 ‘;ﬂ o Ul‘J u:i/ [y o Y
AT 80 ﬁﬂuﬁlUuwuHuiﬁhuNWﬂuatﬂﬁﬂuwaﬂuﬂuﬂﬁguuu Sz 2n aTws o el

Y

= Y J & 1 o G 4 ! ¢ =
LﬂuumiuﬂqguﬁLwaﬂquww LWUNDANAINAYINENT LA 80 &aNn  TAsVLeRs AN SN L A%
8 w L/g ot ’ Pd 1 [ gf
nanu s e 1-80 lunassgauAuUaan LUy 12 w07 ulsly 12 unadsyuunan
@ ' ' ajd @ [} rel o o0 w ' ]d !5
vz dau dudiuitudeedn Cldidacaen i) sdiaunailuiey o 2xidufieg
~ o ~ ~ - ~ X,
PAIUOW 11 (X Punch) HAITHDI 12 LI19MLSHALDI O WD 11 AW 12 U
Zone Punching Area DA 0 BINITEIUITLABUAIBUDY 1, 2, ..., § JIlULARY
[ ! o ' o '
unanqnanaazﬁLa@ﬂﬂﬂua%ﬁaa SINLIHAUDT 0,1, 2, ..., 9 20 Digit  Punching
@ ! e ' LY 4 (Y] . = 1 gf;
area atdeinAmTRIUARE uREDIRRs NN Eaan JATUNE WU upper -lelt
(4 o @ o J = w I I VI VI V)
Cornercut 3AUILENFVARILATEANLWRAINEEAINTUNT T LudRs Tlvnauiany (9

LLERA Y

— o e
n— —— Ly
T - RICDEFGHI MLWPOR L TUICYS & - 1R DaTA PROCSSIFG  PIDX: o
o tm l vi)l nour B = Py il
1 - t ! W
R DL AL
s . tH 1211 Bt dnnhanoinnogeg
1 | Illllllllll‘illll IIllI!IIlIIIII!Ii!III
18 1112 ISFURREEREEE] IRRRRERFREERY [ EREFEE -5 .73 /¥
IRRE! I RRE ] lll!llI)!Ill)llll.lllllll)!lllll IR AR IR]
[XTLT! [XELY! 144 " I g T
- [TRERT! [REEEYY 1158 (31} IR R R RN RN ERNRERTNR] EXNT EREY 1T i1
(LYLEITY TTLITY] e e sunessnsannanrnnnesencdrascresnsisiosen
IARFNERY] REEFRRNE] |RNRRRRRI IXRRRRN [ARRREREERNRNERRNEREY FRRRESRET RRY THIIRI ]
NTTIT L L I L T Y
1
e § B T - ST BHTHTE BUTH BUBRHR TUUNN AR R T 2
L]
N f——
o .
i o

1 e [ ] = < g )
TunAasanriep wnsuaazlusea A 501 e 33 LMADNLEN 9 1A 12 5y

) Py Y < v v ' r o !
(Lws18BY 12 une) AhwaruaeniTinudayaashingdananaTausndunfumaen g

K
ParsluinrunssnautiuL e
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8 i q: @
ﬂﬂ?ﬂjﬂﬁ‘lﬁﬂﬂmﬁiﬂuﬂﬂﬂﬂﬂlﬂu 3 Ygeiam gﬂ

(Y] d'du o v ow quo
1. ﬂﬂHﬁWlUﬂﬂ?lﬂﬂ (Numeric Data) aﬂwmzﬂﬂiaiﬁqwagaﬂuﬂuﬂwaﬂUﬂwi

o = o < ' =< R~ Y
LQW%W?L@?JRQTUﬁﬂNJ{VIﬁBQﬂﬁﬁ mmﬂnmﬁamﬂmzywm 1 ?JW]’]HU L PURBINIT

(ei' ] - - e U w 4 d Y w ¥
112189 1 TURANAN 1 NLRIEIAUDM 1 AMIUAILRTAUN LI LA L ARINU AIUU

2 as = [Y; 1 E .
T 1 @A LAY lALREY 1 §3LUIuu

[
u oa @ w e

2. HAUANLIAIAMYS (Alphabetic Data)  %EfRdDIfEN1TUTENEUNEY

a
o * ' ‘5; =] o & g
AURUIAN 9 ?JE}\]EVILQW‘JTWHNWGT]LHEU‘MWQU

o ! [ 1
RIBNET A-z STWUNDANILY 3 nay

J i o ) 1 ~
ﬂ‘f‘jlﬁ 1. A-1 Qﬂ‘alﬂ’]iﬂ’itﬂﬂliﬂu?mﬂﬂ’l‘iLQ’]L‘EWW’]LL%H\?LLD"M 12 (Zone

hoed L] ' o - q:
Punch) NUALMLNZDIAILAYUDTN 1-9 (Digit Area)

y < o o o
L2 A LRITIUUDIN 12 P T
- o o =
B LRIEIAUDN 12 AULDW 2
- - o -
I LRIZFVUDW 12 AUUDW

< . , S . J
ﬂf;ilm 2. J-R QEEL?’IﬂWi‘lJiSﬂBUﬂu?JENﬂW‘JlQ'l&EVIﬂ'HLVmQLLﬂ'WI‘ 11 (Zone

Punch) MUFIWMLI2A9F 1A IUUDW 1~9 (Digit Area)

' [l
' <} <

o -

Lo J LRNTINUDW 11 AUURIW T
4 o .y o

K LRITINUDW 11 DUUD W 2
a4 A o -

R LRITIULDM 11 AULDM S

' [

' o . w o o 1 =
ngam 3. s-z 2218190 3ENHUAULEINTT LR TIAIUMUSUD M O (Zone

o ] ' v l-d!
Punch) AUALUALZANA LR UL M g - 9
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I Y <
‘el s LRIEINUOWM 0 NUUDM 2

4 A v <
T LRITINUDM 0 nuuawm 3

o < o M
Z \RITTMUDWM 0 AUUDW 9
. ) " y S e 4 e 4
madaLnn s 2NldnsUIEnaUANEILD I o LA 1 uelun 2 iy
v o

] 1Y) £ ! dl’
3. oy TdmioM LA (special character) | ouwaniaiamanemig

= & [ Gl éi' v =
ﬂmmﬁwﬂmiﬂﬂqenuazﬁmanBWWLﬂHau=1Wu@iwuazLaHﬂTuHWiLawzawnwWiwq

~ PUNCH

CHARACTER POSITION  CHARACTER  STANDARD EXTENDED
1 .1 £ - 12, 5, 8
2 2 > - 0, 6, 8
3 3 + 12 12, 6, 8
4 4 - - 0, 5, 8
5 5 ) 12, 4,8 11,5, 8 .
6 6 ( 0, 4, 8 1z, 5, 8
7 7 ¢ - 12, 2, 8
8 8 : - 2’ 8
9 9 ; - 11, 6, 8
0 O -T b ll’ 7, &
- 11 ’ 4 8 5y 8
& 12 ? - o, 7,8
. 12, 3, 8 F - 7, 8
‘ ll,p 3’ 8 = 3. 8 6, 8
, 0, 3, 8 t - 11, 2, 8
o 3, 8 | - 12, 7, 8
» 1, 4, 8 H 12,4,8 =
£ 0, 4, g
e by
/ 0, 1

v o

v & 8 A o <
T aﬁuuuUizLwﬂﬂmautﬂiaqL%wzumiﬂqﬁwuwanLawzmaanwiLUuﬂWHWTWH
1Y) o ' [l 4‘; P
TﬂﬂﬂﬂﬁhﬂﬁiﬂixnaunuﬂaQﬂWiLawzz 0 ALMUNRNY 9 TALINNSLRE 3 gﬁuaﬂuﬁamaa
o o L P v L
iua e lemfpruzniadseTunw ngld 1 &
TIEMIEDYR (Data Ttem)
[%] @4 [ ¥ 1 ._,-: c;q cs’ v w
TIENTTUDYBNADNGNUBY Character  #NUA 1 S32UTUMEAIN L AL IR L
é Y] 1 ¥ | o
AMUMNIET AN TN AL WUQHWQﬂadiWHﬂﬂiﬁéHﬁ (Data Item) LHuU 284U WA

° = [
ZOIAUNIY RTUIULIY LD

3
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Card Field
; 4 & s = v 4 a ° e v <
Field ApwmEumilslulnsdefiana uusaniiussnouiuny Fiela wia«
v ' % d‘ & 1 f-'; dl! ) v
PRI ENARIEaE IaYTgn 1 gawd MIinathannida so e (1ialfiaseia 8o
gaun )
& 1Y =] 4 4 ° < W .
TAUTEEIRLEAINISHIN Fie1a NianRswn lU1Hlun s fudayamie 9 (mata
Item)
;Y Y & W 1 g 17
W1501n138519 cara Fiela LWaLTUSAYALARE S18N1 92 NLENEY 510D 9FU

s L

. o v e o 4
(Source Document) LHBUSENDUAIINLENTRHIY

Name _JOHN HOBERTS Dept. _ 101
Reguior hours  _ 35 Overtime _3
Rate __!lgl Overtime rate _1.50
Pacdes 0. 2
Week ending 1/21/72 D. Richards
s
Overtime hours
lenhm—l R?. I—Ovnr&mm Marital statue
Name | Unused Ore
ROERTS . PO o o0 73% 287 i’!\
n '
1ns
: q A DL L L S U T AT I H{ Hae
(AR RY LIS N FERBsSRNBAN W VRS SNNGSVESREK . ""I\ “.

1 HHHllllllllllllllllll'IHHI lIlIllIIIIIIlllllILfIIIIIIIHIIIHI' 18
I J32121] b LERIRIL L nn e nhmmnmmmum' b4 B
;;;,:x::r::r.‘r":""' W umm.nn'nnmmnnmmmnnm ilnitii

(X I ETEENSERNNERRNRNL] l lllllllll CAE0 0000080000000ty
L LT TESE TRETTTREEIT nsssu SEESERIIERSNNTEIIIEIInaNIISEIsINIsIisTELItL
T Y L s sxss 56 slsstsllustn:ssastsssssslslllllsullliiits|li
2L IR RS E R PR PR AT R AR LT VR RERNIES thxuluruidl”l”l”lhl ----- 1
" n|u|nsnnu|u|n ||n|||n QL SR LU NS T T LR LRI ER AT ERRNA!
. :*%*ml'_"'""""' : '" "uz:'.":!.'!13:;:3*.!!3:3:1:::3:%3'if:;..*.!zi: y
Payroll card
Field name Card column(s)
iI. Department number -3
2. Name 4+
3. Regular hours 4-25
4, Overtime hours 26-27
5. Rate 28-31
6. Overtime rate 32-35
Unused 36-73
7. Marital status 74
8. Pay period date 75-80
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LY "Jﬁ'uu (9 ' i a
mdaLnA ﬂﬁﬁLawzﬁéyaﬂﬂﬂwLUuﬂianﬁiaau Ldu Pasu TapUnFtIncuans

Y o <

Fedneae Field WU (Left Justified)ARINFIBUNIUField W 2

] [¥] qd’du (% v

ﬁ?UﬂﬁiLQﬂtﬂaﬂaﬂuﬂMLﬂuﬂﬁLaﬁﬂﬁu“1LiﬂQtLQﬂt%ﬂﬁiﬁﬂﬂ@ Fiela HU®

' i
v ’ = &
(Right justifisd )00 Field W 3, 4, 5 (UuAU
=l @ ¥ o o w [ [ o

_iuuwqnimiéﬂaiuiwanWﬁawaa:LUqumaanwiuazﬂaLawiamnuag Loy SRR

= Ll [¥] qe']”
AUy A 1213 L5ENYBYATUALLY Alphameric

aa EY) ‘:; o o re: v & 3 4’:;

AEN9E3 card rield tWalENTLARIUIURALAVRY LR L UANA LUUS MW
] ! o : u!dy 4'5.,
L5un37 MMSEENULLTAY (Card Design) G4 Card Design WUINLuzUmBWaRflung
@ v Ly
\nugaaasluing

s Y o &
Card Design MAUUITABIUTLNAURD
} 1 q’u 19 LY 7 1 ;a 1%
Freld WARESIHNTIVETINTLADILMINETIUYRNALAALIIENTS HuAe daua
! g 4 -4 1 o

TuusasI18n133 57005548910 Fieta uulimen Aasiuaudnissiaalduniiuiimio

ﬂéﬂLﬁuTUﬁHwihﬁéyauﬁaziwanWi

v 1t
AIAHIINEY card Design nlun
L] £ N k% = LY L% 5
R, lwudawluuaas s sn sUesL i lUR 1R WU IaNR U N U @9 3t
VI v ! 3 L/ e 4’ v 1 e ¢
Tudnaomm s gy nvua v piela ‘Tuiseesiglnzesaslungaimmw iy 6 sana
I (=Y 1 4} a 4 v o O LA v
LA IE e s el e Tungatvwe LARds 1AL 7 vAD dunwinpa TN 2BYR Y
d’ L9 ucli‘! < eil 3/ ulq
osslienwanaiiu il sniuinasly Field anmunl ¥l v WL Rana L ey
1 q:vd Y ' LT, ¥ o & wl . LY r
FoyeuanansauALIn uaztaAn TN 1973 Card Design fulny
a v oo e . . 41‘ Y o Y]
2. psntvualRudeuAly Field a9 Field wUININNINRWIUIBYE
' 17 ' 1 éi‘ (%) 4; ¢ v ow o oa
TuuAazsienns fapenardululSaedayat e Tadlind iy e s iR Ee 1
v o« = 4 < [ o I , 1]
wasi T wergea e ey 2 U Field vu ayinldns gl Field el
= ~ = s o < ‘ <
Wee 1 dauin b awauAlun vt 3 dend sz RoussTenilbe 2 dnud
<; = & ! 4 2 « = [ q:-:ty
nrav LR 111U Field WU 071 LURTNZBINTUT SN IBNRTEYEVINTDYR
<f 4

y v @ v 1 (X Y] < o v t [
Tawninnlatnsasnals wedn TANA L LU TUAUNINUR D a9 RuusazdmatluTaelyly

[ [ [V o 4’ ' o ' q;r.’ 1Y
UseTaenitamrin et an1g lduan sk g lus e lasiuass el fpunaniauleda
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1 '
<t =

R <l o -4
nﬂaTunimﬂaqnwiUi:NvawaTuQﬂuﬁﬁu:Tuuizﬁwnsﬂaoui:LwﬂmuﬂﬂgamazuizudawaLUu
o v ¥ 44 & 4 o4 ' o
AMUIUNIMN AU NI Design Card Format MNDLUULIDMRAQNIN LBUNU
' =f o W [J - . . d‘l

2. Field WARY Field 7791 IR LUuﬂULﬁuLﬂmdnunUﬂaﬂawnwﬂwaﬂ

i o v Y 4 ' ' v v
JNLANFATIT LAY AU Lwﬁﬂanuﬂ:ﬂvnuazqwﬂunﬂwiﬁiﬁﬂﬁﬂﬂﬂdwugnﬂaqn1awﬂq

= 6  w LY

3. gaﬂquuu Ccard Format ﬂusazLﬂﬂuSWHnWiawwiuﬂiawzumi Tus18n15
v & v
ANNRIINIEUS ¥NaUA Y

4 1
3.1 38 14 Field (Field Name) Teaslf31un192nadayalu ianans

Y
LUBIRY
¢ b s r (d’ q' [y 3
3.2 Card Column FBRAILUAUNYAIRANAN L THFUEDN Card Field TULARY
$78N1T LHU
Field Nane Card Col um
1. Departnent Nunber ¥-3
2. Namre 4-23
3. Regular Hours 24-25

2 nlld 1 [
3.3 ATy luuAaE I8N 92899B18  (A11 Possible answers
. 4 & i A -
in Each Data Ttem) ﬂwiuanﬂnmaquUuTUWQnLwaQﬂUizﬁqﬁﬂuﬂﬂiﬂiaaaaUﬂﬂﬁuwﬂ
} * d’ k7 w 1 H d‘l
WRIAZDITOYAURE LWDNINUNEAINYAINITLINSEBYA FIDHI LT iwanwsﬂaqﬁbHaMLﬁua

o . 4 "
Aug L MENTE ARey (Baym) Mavliuld1éRe

Field Name card Column Possible Answer
Marital  Status 74 1-Single
2-Married
3-Wt hdraw
4 -Wdow
Age 75-76 Actual Age
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hog ‘i L% f‘i’ = '

ANMUS YN Character WLQWE%NUWﬁ 80 ﬂﬂuﬁﬁhiﬂLﬁﬂﬂ?W Hollerith Code
- ar o X W
AMbusaNIRNT 96 SANALALNTTIMNERNS

w o [y = I's w ] ]

199 96 gaunldUARINILADS IBM System/3 LATUARETURTUU MU 1N

o 1

UAULLUU 2 ®U (Zone)

[ n; = [}

#7UN 1 L9807 Print Area

] d‘ = L]

H7UN 2 L9EN11 Punch Area

H q’ 2 [ o [}

TUEIWN 1 A8 Print Area R3UUNEALEBENLUU 3 Print Line WHARY Print

Line QtUiﬁﬁqﬁ 32 Characters ﬁﬁﬁﬁ 3 Print LinthUii%qﬁ 96 Characters

qu dr t < =5
TugY 2 A8 Punch Area STUUNUALDANLLY 3 Punch Area  LALVUARY

v

dll 1Y @ N 4:: vy
Punch Area azLQW:ELwaﬁiwqtﬂu Character #1714 € VifBIA191909 32 Character

g

‘=; LY v Ay v |q:
Tatnadng (ayR) WlAINN191818 Character W punch Area &0 1 ¥l
4’ o W = ldl' v v .
Usanglugn Print Area W 1 (fitUssnausmILs sy LAEALAEEY 9 Tuding)
4’ ] (Y] ) I t o ’
oSy anTesdie 80 dawiilinetin 96 drudazivuladninsdia 8o
1 éd’u e W
dandld 12 Uo7 luUARYEANA LWBE3IY 1 Character WAUUNT 96 dauldings 6
1 f-‘.{l 17 . 1 i uyd
Ml UNAREEANT I HBESNY 1 character  uARSWDWUTERaUAUAULTU 1 aanA 19714
Ly ug‘ﬂ
dydnudlwudaneg
B

Zone punching area
A

s

Numeric (Digit) punching area
2

1

v
< < 1
L98NT¥UUUIN Binary-Coded-Decimal (BCD)
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AUVLY B, A wﬁwﬁﬁﬁﬂéﬁﬂﬁh Zone 12, 11 U8% 0 ‘U Hollerith
Code

Trefr i a WY Zone 0O

AN B WY Zone 11 LAY

AIUMLY A WY B UMY Zone 12 -

doumtumia s, 4, 2, 1 aswwmbieduiuiee 1, 2,3, 4, 5, 6, 7, 8, 9 Uty

L
a

Hollerith Code AJUNIENBUAYLIN R8Iy
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.
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v o= W d’du Yo [ v 4:1
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#aNNT U 19
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IMJIILYABN (Magnetic Tape)
1 < @ o ‘J d v Y 4, @ H v 1 :
LUUA LAAN LUAINRT M L MU ZANRZUAVUY LLULKUET AN IS SN0 s
= a v Y] 1 o ]
AIUETIWMAIBIUA UTIILIUNN (Reel) 1ﬂﬂ31u§ﬂaqLwUuuLMaﬂﬁdaﬂﬁwuwuquuu
' N o ' -y ’ = '
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oW ' & .L ]
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[] = < Ug w 3
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< “ 72 o u < [ %7
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80 ®ANAFA 23,040,000 80 = 288,000 U WIBUTLNN 144 NABN)
@ 1 v Y] . < 1
A8 57U 58 UaNAR N VL UEN Main storage FI138097  Transfer
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Uit fadn lune
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‘[ﬂumﬁuﬁnwm:?;tmnmqﬁ’u‘lm%"awaqmiﬁuﬁnﬁaga NENIRE PR unen i
Tflumstimindays
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9 8§ 7 6 5 4 3 2 1 ToackNumbe

4.6 0 1 2 € 3 7 5| RefereoosBdgeolTape

C B A 8 4 2 1| SeventrackICD

C O I 2 3 4 S5 6 7| NinetrackEBCDIC

Same 23 8, 4, 2, 1 bits of BCD code

Reverse of A and B bits of BCD code
EBCDIC D
00 A-l 00 Numeric
01 I-R 10 J=R
10 -z 0} S-7
§] Numeric 11 A-l

feerme— |1 Uppercase slpha and numeric
10 Lowescass alphs

01 Special character

00  No characters assigned
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ﬂqTUuWﬂﬂBHRWia@quﬁQH@QjﬂﬂﬁuLWUHUQZWWﬂUW@? Block WGLLLWEqﬁ

dl = & o T é;! 14 ud’ y‘ﬂl &) £
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nAe 11Ut dRzavaua a1 ludns 1 Taenwualsidns 1 Tusseunsn

@ [ [y 1 q:,d 1 w o [ %)
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AUUILARNR YD TENAUNULTNGA ITULUNIARN 1 YALTUNIT Disk Pack BNEMY
v o v v 4 Y ' PS v ¥
284 Disk Pack ﬂmanu‘g%aqmmgm ADWILLQIUUNNUU urraa aqaguumwmmﬁm
LY 1 H v/ *‘d‘ e v ! = [NV} '
MDY Disk UWARSLAL HALIUNH MU (surface) FILU AR LHUUUFALA TN U IR
[} r ] &2 dj as 1 @
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2UaU 9 wag?ummmnu UL EVBN POV IS LU TUUN VAN NINM TOUDEUANAN AU
] ] @ 1 7 @ 1 Y Y 1
11/ Lm:Lé’umﬁuﬂﬂmwaqmuuumammasLqunﬂﬂmmmnmmuM Taenasunal duni-

s a O ] : = ] F2 =g t = ' 1
ﬁUHﬂﬂﬁdUﬂﬂﬂquW 6-12 U3 UWQEHWWQTQNL%&WWﬂUHﬂﬂWQﬂd14ﬂﬂ STULNIARD AR S WAL

) I3 2 o ' [ % <
STUUNBAN L UH UWhTA ﬂﬁWHﬂUQWUMNULSHQ LRCWARY UNTA HIUENEDN LYY Sector

Diss drive

' ) =4 1 [ Y] ' < . A 41‘ '
UARY AT UUATUUN VAN LUARRaNUUARE Y Switching Gap | gauay
) . =y 5 q'- . < e] e Yo =N o (ﬁ;ﬂl f:fm% ﬁ, c:

Switching Gap ﬂﬂawumwuumummmw"tu’[ﬁuuwmmﬂm LAUT EEAYNE TUUR LNEYIR

e i w < . [ Ql’ ) (" ' [V = o

TAAIa U -Uuvn (Read-write head) laiuapy uvta Wiau-Uuvn 9 20U5=LU 197
' =y o

I8 surface (singl@—head—system) ATDTELUARIEAWE 1 surface (multiple

head system)
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ANBEENT I LNUBANAIY disk file

Access
Assembly

Five Acess Arms

10 Read—Write Heads >
e
Cylingne
=1
HNHBART
— \
- .
- -r-—{.‘:.'..:.:! -
7 i
»
»
- ]
- o a D1 (access arm)
B s Ie1u-Uunn Vv
vt tread - write - head)
Sources of dalay in accessing a ¢isk.
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[ "
'

4 v Y] SR v <y 6 w1 o A ] oo
LWBF\UHW?IBH&VW]BQH'WVLW LATANEWMIUA U —UUVNRIULMYAAN (Disk Drive) LeNWIDIU
e < W ' o ' L= TN L < ' 1 e Y w R o ’ ' & e
Uuwnﬂa;daag W VHLL‘WUGLWL!HN'JQ']‘LXLLNLW@ﬂLLW@BLLWHW’JE}’Iu-Uuﬂﬂﬂﬂﬂﬂ']'l‘i%@%LWUEW'l

' n d' 4‘ H A o | @ d'v
AR WNiA LWB‘VI?\Eﬂﬂ‘u}ﬂ‘iﬂuuViﬂﬁlﬂlﬂlﬂWWﬂGfﬂﬁ

v -:i’ @ ' ' @ YR ' <f 0 W ! ¥
EBHRVW PNUBHUUSTUUHLARTIR S NUUVNA YN ILTEI6 e luLARg Track Tusnune
< ' v S W v ' < =
UBRIUN unae RS Wni %mmﬁmuummaga%mm 25,000 0 50,000 UN U

o ' = ' [} s o ¥ 1 = v ¥
LU IRNULMARAUARE LHUR U ENAUATHRI U wrsw AR 2 O 500 Track ANUU

) o V@ . v ] v Y 4 ' vooa v oA
Lmawumaqmmmmanauwuqatmwanuuwnwaga%ﬂaxmmmm 5 RURY 25 /UL

= v (YY) 1Y ! @ 1Y v
LWHUVLG{U‘JEEH[U =4 BURIBNYTY ﬁ?ULLﬁfJ?‘JWEJﬂGQ'}ULLNLWRﬂ 1 ‘EJW Q%ﬁ'ﬁd'}iﬂiﬁaijﬂ\lﬂ

=2 (% o
0Y 7=-100 87URAIDNATE (Characters)

44' o I ' ] Yu a ¢ o A
LASANE WATUR TULLNLYRD ﬂ?ﬂj@ﬁ@ (Disk Drive) ﬁﬁh’liﬂglmlm']iﬁﬁmuﬂiiﬂ

2
L% <

aa ! < <y = [ d’ @ tw
It BJSSLLU‘U@?NLRHTT (Random Access) ﬂﬂLiHﬂﬁﬁ%ﬁmLﬂUﬂ:ﬂmﬂTﬂHWi\] Uan<nNu o

© Y e: < c: @ o ] o ] <4 ° L% dl T
ﬁ’m’ﬁmﬂﬂ‘MU’mL“]JHWLﬂ'U‘EJE]%@?J'JEJ (Auxiliary Storage) 979Y Lﬂiﬂ\‘lth‘Vl’TWLi’Wl\lﬂ 2

v @ ¥ A v o -]
AEHINAD YUV Input Device WRY Cutput Device LATDIBTU-UUYID RIULNLARD 1

a ) o Hey = S
‘%W] (Disk System) LENFIWUIENDUATIT 9 AVUAR U Disk Drive T RALVLARE Dicsk

= ° w 4 e ' < S w ! < v
Drive SedUNU (Axes) @WTUHANUITULLLVAN UnmmmmmLmaﬂazﬁwmﬁawagaﬁ
fl 1 & dl' ' o = .| & e ) < q:q o
NANAI LYY LAEN mfiaamu—Uuwmmmmamammuiﬂymimgumul,mmaﬂwmnu
C-i’u @ (%] (Y]
unu T Taemiars11571un 5 Tenthe9a)s (Transfer Rate) 299 Disk USENIN 100,000
LAY 400,000 Character per second
4;‘ = @ 1 & I « wt .d, 1%
LHR LVEURU LYY UM LARNUE IR £ 19U 18 TALLARULEY Access Time 2B937U
' @ .,I ' ' <@
LNLARNZ EAIN 29 LVULHLARA
w ] 1
ATULULARN (Magnetic Drum)
= Y] 4‘ v X v o ' @ - ' =] = o &
LUU@Dﬂ@’]xiM‘lﬂUHWﬂ‘ﬂmjﬂ ATHUHIVANNFUIINLTUIIMIINTSUAN /v LY

N

, . . q’y < é,l_’ q'ﬁ 4” d'q =
Metallic Magnetizable F‘J.lm<[ﬂEJVI?JEleﬁQZUU’/IHGQUUWUVIN’JVHQTWEUEH WUVHIUR @

[

! < 'L LYY 6 @ ' a !
wuaaen oy unsk Tapv 2 lUusina s ldadul Junuiua1usi998 (Auxiliary Storage)
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1

él’ Y & [ < z b ] o W\
LATANYURATHUNLUAN (Magnetic Drum Unit) LUUWQLT‘WQQUW?JE}JJ@L??I”T (In-
é" o w4 : 20
put Device) LLﬂﬁLﬂiaGU’mmjaﬂﬂﬂ (Output Device) Eluﬂ’]iﬂizN'JﬁNﬁ?_lmdﬂ
° o 1 & [y Y @ v @ d’ .
ﬂ”]‘iVI’)\]']U?IE]\‘IWiNLLNLMﬂﬂIﬂﬂﬂ??’fﬁﬂ'}ﬁW;!‘Ll‘FJE]QﬂiNLLNLM@ﬂﬂ?Hﬂ’J’]NLi’Jﬂ\m Tad

[}

=t w ' & e ot v K t
VIUWART Track P8IRNTULNLARN TN IR ~UUNN @% ((ﬂEUU‘JBHBU)

Read Coil Weite Coil
4 4"4 QVrih 1
9 (\;V-iro [+]
-—
Frirgihg Mux
. Drum .\ Surfoce *
»
T R~ 2
~ 3

T o =8 o [
7 WIDTU-UUNN ATHITY 7 tracks

| I
Uul#mc ‘uuu
C /RS AT

1 st Character

200 characters

. 200tk Chavacter

Ichannel = 7 tracks
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io——-—-— 0 Cha'wneB————'**
1000 lOlof 1290

(OoE1 1011 1291
IXRRRRRANN
i
10031013 1293
/ll‘;)‘(ll‘). on 29/4
1000-.!009 1Q10-1019 \290-§W
Section Section Secrion

v d’ [P XY ) Y @ v ] W J o = '
Faysinl i lundiwimdns sean sounndbyald il aen siuin daysyalvs
LY} 9/ 1 v ¥ [ S @ v ' 1 = [ ! @
vioadludayainy el s LN s e yE T Bl I I L VLW LA
41“ 7 [y v @ o L9
LATBNPUATIUNINRN (Magnetic Drum Unit) Qt%?d?ﬂiﬂﬂﬂﬂiﬂiﬂuﬁ'}ﬂﬂﬂmid
w ) @ 'Y =@ :: 4 1 = v [N
NTEUBNADIATHUN LARNALAINNL T IPIN APUTEH 3,500 FAUFAUNYN  (LURILAAUATAN
4
LA589)
< < ’ <A
INMUNANMUADAU (Diskette WNIB Floppy disk)
+ < < ! @ W @ v Q’du |9 ' @ 1y
LN anlasaut Judnana1Hlun s Lo dayanlinue AR BRI AAN LAY
@ ] & = LYY 1 <@ = & = t » =
sl ann11 (LUssu s lanuauuitmanaualan) el Suunn T lAldugauy
) d‘ =2 w q’ L] ': 9] d; [¥] [ Y] ‘
Spuuvan i wldladeain daminiun teasuinelaeiy #N B9 LN
w ) 5 = v ' W W ¢ 1 =1 a '
LAnusRs UL L s ALY MTRTUS s 3,000 x 80 @ANA RNULNIUENTUADDUIUIAL FL
' P Y ' & & v v v
AAELENATY & UT T UWU @ansDnuLand@TIng 8 x 11 U1lang 60-130 W UAY
' o LY ) L] e ’ & ‘! g‘.}
UWARAUIUA DN T ﬂquﬂﬁLﬂmquﬂLﬁﬁwﬁﬁUHnawq 5r W) (mini floppy disk) UAY
' I's 1 : ] 5 & v g v w é: il
saLssnguinas sz U dilalaseeuiaiaad lunnsmngagean amnml s
v @ v LY o ) v Y] ' [ ] @
DI AuA uATaTe I uAREAT A RN LT undR LAY sector  LThLANIM

' @
LIUUNLNARN
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uebuthig

—> | «—— IpaTUMTVBURTeya

(Write protect antch)

I3
Fasanasvpadiuad

~

A4 aw 4 '
1B 1NN UYD N3O0 T

mguanhlsen 9 I8

YIIWT Y ey O\

gﬁmuﬂ sector

';'nqff'ms“ud'luﬁiuwfi’aqa {Reud- Yo rite-slots
. s
uwucmmﬂuunﬂhma:m'iq

\MINILAN (Paper Tape)
LY v oW i o = [ ° ‘
LVle‘jZﬂqﬁﬁﬁﬂﬂmtﬂﬁﬂﬂﬂaﬂﬂUﬂU LALMKLYRN LWEHS LFI VIR INNS LAMILREN S
w 4 v 2 o ‘:l! o v &
Uu‘lflﬂﬂﬂﬂaﬂ\ihuI.VIUﬂﬁﬁﬂ']HﬂVlfﬁ‘ﬂﬂﬂ”liLQWEELLVIUV]Q’JW?SLWLUU magnetized spot W)
=l ! d’d 1 v @ 1 = v d’u <5 4
AT EATHUNRNIHUUNH %Qﬂ’]iWN?ﬂJWﬂLLWﬂW?QﬂuﬂﬁdwﬂﬂQﬂmﬂmtﬂﬂﬂ?ﬁﬁmuumﬂaﬂ?iuLVWU?']GL?‘I

o i I L
FrUnIREUIYTA L9 BCD (Binary coded Decimal) \Ihufu
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Track number

‘Combination
number

Direction
af
operativn

L R T Y I

AIMUFAINTITLRN :'iv'fﬁﬂguu mnssae

123 345 Tracknumber 123 34 3
Combtnation
Letters Figures b
0o A - 1Tjeece @
® o @d|p 7 18 ®c @
00 & [ : 19| e@®
® o @ D  Whoare you 20 ° L
® o E 3 HEL 2 XIT )
® <00 P 22| escoee
8o ebiG b=at 1 X ]
s Ofn 4|8 co00
[ 1] ] 1 . 519 c® @
208 @ I Bell 2|0 o ®
® c80 4 ( 21 o @
®0o LIR" ) 28| @®o
o® ® @ | M. (Decimal poiat) ) 9 0000 SO
(T X ] N, (Comma) Nijeeo e
o e®|o ] k) .Y ]
ol @i P L] iz o
< ]
i 3
(a)
t“' DAL e L
[ - *eeoetdan
. on

32

JBULL 13
(b)

Five-track Paper Tape

D 294019 2

Letters Figures
Q 1

R 4

§ ' (Apostroghe)
T $

U 7

v n

w L

X / (Solidus)
Y [ ]

Z + (Pus}
Carriage return
Line feed
Letter shuft
Figure shift
Space

No action
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8.4 qminfiauuan (Peripheral Device)

d‘ »r
8.4.1 LAANMILMI (Magmetic Tape Drive)
v au v v 4 ' Y v u LY = o w
A LR suamsE A il L AT 9B RS Tudnus SUURN R Ye 58 L L SHeRRe
1=y = 1 d!! 1 L] |d|d o ./
(segnential file) WANYDANTITLATANEIUURTIULMEANE N SN v limany
v ci ' ' 0 W o a o v < &
mimenaueg LR seyanaioam s Lt araastmiiDugun sdunaya L Sam3n L Tugy -

o 5 @ ' ° o
nstlssL i dayaeannannsa sl lugunstiis e Lavninea s ayn sen L

4' o« ’ <
8.4.2 LATBNHUITUUNIVAN (Disk Drive)
gq 193 4 o v
AUN I TE LAMITA I Toaudays T auiis s LavL Tuan il ua s uiis g
; @ oy =~ . &, o
Lvguas L lainwann sea e TuTagavaun s s s Lovid T lnsan nduitla aan s v
N IMIMUTUSUNTHAANTILY (System Software) WAERIDMUILANUEEAINTUNYS
fos138848 (communication facilities)  faimiululfuinane
o ¢ X . ¢
Useloizavpunia s cmmidinnuanugssiavaaul®d online) L9178 W190

I

uspUnsis e Lamleanan 19 2 dhwy A

TN 1 WUANA (Fixed disk)
» = 4 v :
ANHOLY 2 UWUULARBUENY (removable disk)
PO o o v @ P = I ' '
druvgvmlancaan diasa st uuimanifein I Tun1e by (access
c; d‘ ! 2/ o = ¢ Q:oU
time) g9 Tapv el Flunisondbyasngunadludennimusn Saasia i daysain
= '3 ud. v (5 3 ' L) 4
BN LAD THIIUINASTUAINA 1R dUn TTUR sauaiLRSE 3 U3ens fa
X q: ély w t v ]
Access Motion WIBINL I WLT U UM 1 RaWiIB W ATWIN  (Read/write
Head) TUSIAUMINZAY Cylinder Tefipyauiisingat
< 't\ L] ¢ ) v 4 LY
Rotational Delay D didawifflilun1satuaunsd Hrew Aunnlud

< ' ci‘ 1/ v r
SEI”ILLMU\'IW‘ZIE)HE‘MUUT]T?{]E%
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= QJ’ 41’ v v ! ' &

Data Transfer WHIHINL qmﬂ%ﬂﬂuma LARBUENHZBHRI VI NRMULHLADN
o = L4
NUADHNWIL BB T

dﬂl LY ) < a0
8.4.3 LATBIMINUUNIKANTUADAU (Diskette Drive)

d‘ < v &2 o [ 3 o [l @ =Y

LuﬂﬁQﬁﬂuuﬁﬂﬂﬂaﬂﬂﬁiQ?HﬂUﬂB%aﬁQUUQTMMNLﬂﬂﬂ (disk) MURTULNIEDNTUR
: v o v o v od ¥ 2 - & o
BBMQEﬂﬂ?ﬂﬂu%?ﬂﬂuﬂiﬂ%ﬁTQﬁuuNLWaﬂUUQSﬂﬁLUMﬁW {(Pack) ULV VUL LARN TUA
' = ’ =y v 2 o q’ v 1 @ a i =3 s v o
@Bu%ﬁqﬁLWHGMWHLﬂH3 FIUU @UﬂimﬂaLﬂiﬂﬂﬁUQWUﬂNLW@ﬂﬂu@ﬂauﬂQ3%1G1Uﬁﬂﬁﬁﬂu

o C‘J‘ (%) B = [ @ q' = o o ) _
ﬂULﬂﬁﬂﬁﬂUQWuuNLﬁaﬂMWWTQﬂNWiGW%NNﬂW?ﬁUWWWWH%UQﬂEG Cylinder

Presyure
pad

Disk
inseried
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4 a ¢ .

8.4 .4 LATAMIN (Printer)
4ll=a(uld & [ ) o ell

LﬂiaqwuwuuawLUuquﬂimuﬁﬂqwaﬂagﬂﬂuﬂuﬂhﬁwLuﬁnwai (hard copy) WAU
= (Y] (%) 4;q‘:: [ c‘J’ - (Eu 3/ ) q:
naleuann  Tusily L Aulasa Nl 9 L AT aRnNR T L Ap uusD LI T saeYTan | s
Ll 1 !ﬂl ! woy s [y <
LIEHNINTEA MR L UAY  (Continuous Paper) uwﬂéguuﬂﬂunwiwmuw1UMﬁnaum4ﬂu1ﬂ
TeffunTEaES TNAN T 1Y

' dl! = ¢ [ @ ) ¢
LINLUTSLAVZDN L ATEINAWRANILU 2 Ussian WWNNﬂHﬂJ&‘ﬂﬂGEULLUUﬂW?WNW

f8
1. Impact Printer
2. Non-Impact Printer
: (:1’,_, 1 =3 d’ Q8 .
1. Impact Printer @UﬂﬁﬂMQWQWLUuLﬂiaGWNWU‘izLﬂW Impact Printer
qy ~ o ':ljd
U ZHANUAD
. , = '-‘Hl Y (Q; 1 . ' A W
1.1 Chain Printer LthuLasnsnawilsznaunlulyl %quuiﬂazuwu nase
' “ ) a2 v w [ = ¢ ‘
A7 9 L TEILIINgBY 21N WamnAan AL T T Y TuAn s svuvEnaadua s Tuysnguu
N9 ¥A
U e+ (¥ =] [ )
1.2 Drum Printen RLNENENLATEN Chain Printer NEILATIRENMS
2, & ! o 4 NP1 o A o
F919TaNEN S9N S LUBN UYL ¥ N1 INIIMULD AL AT D INNWIUAUL LDIALVREANNT T L ARDUY

20 INTINT suanuu Y

) i 4 - S v < '_e
1.3 Matnix Printen \f3adRNNINA wawmﬁéinxHBUﬂaﬂLﬂuagawuau

1 &

[

Wi LU A HANTRIn 9F

a & =l [ 5 - 4 v oA -] -]
RIAEY QZ?F’EAH%'HUQ'M’)NL‘&IN AEDTNATL BN AYNARNTANN

! & o I < Q &y v oo ' ‘g' o e:q a E—
HIN LYY LATRNTUR 8 LoU ﬂQ:ﬁWNWULﬂﬂN?TWUBHﬂ'J'ILﬂiﬂﬂ‘ﬂ'UWWN 24 134 Tapunsas ey

= P : = =3 Y & ) Q} ' w q‘ o P
WARSUALR LRI04 52T UA0 ﬁWNW‘E’m?’]U‘ESLﬂWM 1.1 UWRE 1.2 LLWﬂQ%UHNLﬂiB JHHWDUR
o !

o 2y TR B - B @ «’ 5 g & aaa v

Toann I gurad 1AL 50mvas 600 UIviR  LASHINNRUS Y LavtY D avtion S

41’ & c.: !‘-'-‘4" [V 1%

LﬂiaqﬂuiﬂiﬂauﬁaLmaiiﬂﬂmaﬂﬁiuﬁaumaﬁiWﬂﬁgnuazﬁwuﬁimﬁ§ﬁqwaanﬂsziﬂwaﬁﬂgu
k] Y] o = Q’ijuq o v

LWUU L2 A28 SRR WasURNIINY TaNa g 1N s lunsvangwlen g

N

. N . 4‘ = ' c‘vlJ 1 i I~ w
1.4 Daisy Whee? Printen i3 a Rt g1k ud wvspaanuiudy
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v/ < v 1 A ' i 4; :déi é; = r.
pa1unauAEn iy vuiussiAIEM I Ingas TATIHS1NZR L ATANT Y LIVUNAD L AT D IRAH-
) = .‘_. : 4, a ,Z_f =y = ] @ <
angialwiiiies  Feoiadasmiss Ll RRnEesLaan 1y Typewriter ALY
v o= ' W 41' = & él! [ ' < cﬂ' d' o ¢
FNAAMIER AN LATEIABINTLADS LATEIFING1IRENAIBITIASEY Printer  LATBIRNN

v 1 '
. 4 o ] ga o v b !
Uiz iamigeaaul 3 lunswawen  usglasunenaeleiuiasaclalnsmpumatens  us
4; A" <y = 1 5 v W W cd'q &
LASDIUTE LAVUR SNEaA TLII289N1 5 TR A I NANT AR 5 AnE S TR
4; = ‘:;d 4!’ ‘d’u z (%
2. Non-impact Printer LAITaNHNWUT SLIAVLLUULA T D IR BUNT IS S HENRR 9
< 41! - (fd‘a fu v @ v (YY) o g ds; <i v d'
LU LATEa A AL 19 LTy un uas L&ua laens foln L1 R L e LAsU AU S LAV 1 Tme
A a gme ) -1
pact Printer LATBIRMASAI18YIUNGHIRY Non—impact Printer REifil
2.1 Efectrostatic Printer (A3nMameiatlz s i muwansns i Ana
= ) ) a A u S e8],
dot matrix printer (WEduANIeaENlFRelnssawetisiee dnwuen SHNNR WA Tay
i . v @ o ow ’v
N7 LUREUEN W ED N T 20w RIS L DU A AN M FD N S
P P R =3 d} ) o o % q;
2.2 Electrothermal Printer \UULATAINLWRINHULARIYUIL LAYV 2,1

] K @ ¢ 4 o v v ) uqﬂ ¢ < a ¢
LRELAT L IRV L A 32 0RaAR £ RS DU U TR B398 L IUIURLURA WY AN SRR

v @ v oW v
LU AN T A NFR NS

. c di‘ i - L o
2.3 Laser Pruinten \JuLnsaawanmldssuniawaslum sind dnsuzand
a g v o A ' o a ¢ u
ATIHURR LA BN LATENOIEET LU LENENT RAN SRR saanunANTRL Y sl fhnniuan
US L LAMATIWAND
. . = = Y o voa ow
2.4 Xeroghaphic Process Printer \UussLuni smame i lhiAndnwe
. C,HJ L) Q; CA ) ¢ ! i : [ v u v
284 electric transfer  UWWUHIMBUNIOMIWNKRDINIUY %deinngLUumaaﬂuﬁuaa
g < <5 % s (L] Y a
2ANNTT LARBUNLN AN A WTILUS 18y 1Uan
. ’ @ <!iY ) Edl = aa
2.5 Tnk fet Printen VUL A 9D 9N L 2T sUUnT SRR LAY AT
< 4 YY) & dlu o W o < 4 v !
N1 5aeMinEaNNTUF IS I IaJURIMAEIMS dndnidRardauus s snaud o widaud

4 YA & v ¥ v 9 « v ’,\_
AR LA UTLIU WUWRS LAREN ANUU D']l‘i’]ﬂE]\]ﬂ’]iQtLﬂﬂﬂgm'N N LTWQEgQLﬂHTUTLLﬂ?N

Y v ' Ly W vooa 4'11
FaTusunsudanat iz e luawaaiiing sdadaansnneunt L Uudndo i1 g
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8.4.5 MINUNIEMIA (Remote Terminal)
& < v¥ o W L 2’ @y v
Unsaiss Lmtians 1 TamaaUnansdayanssaun sdudawwadayan 1A’ unsad

<) ' dl' ‘,/ A =
flagAgaIninTanEEn LA 1aansy  Tunn AT luL s dns vl dman wuas ifunsm

o S & él! ' 4 ' < v
YO L TU LY THURR LwaiﬂKQﬁhgauﬁaTUiuﬂiuwquWquﬂﬂwmﬁLﬁwﬂUBQﬂauﬂvLwa{
2 o A o éj - < v b o !
Tapa ¢ IMNaNR NN TUQURAUZEN L ATANADNKILAD SUSINGVINRDAN ANUU A7
) <3 (d‘ﬂ 1 [ %] = e t g q
Remote Terminal S¥ANILINHUNSAMAAAANLAIRANKILADT |ALATILNIUY d9p13Ry
I Ps TR ] a g . . .
Lngﬂnima:"l.‘in"lﬂ Lel SBAW, mefuwuw, POS (Point Of Sale Terminal), graphic
@ EY) ] o5 o i c.i’ < . ¥ Aj LY
display LUusu nwa%ztaaniﬁaﬁnimﬂﬂmwwuﬁmLﬂu Remote Terminal UUIyHUBYNY
t y I3 @ @y v
ANIMNEENEDIUAR ST LAy 60 Tunelududdssndudnatassld pos Rl

8 o w s . v s
Livan i lun sfnpaaRuAIAYN

8.4.6 pOptical Scanner

) _
= 1 1 1 LY 1 - I

minsiss tvilanasy b sunsnaneibmyg ldanamt ina s luauran  fy

i o o v v VYV v a @ v

tu@ﬁﬁﬁanudﬂﬂ1siaﬂﬂﬂﬁhnQﬂﬁﬂuuqmaﬁﬂauﬁuLﬂa%ﬁﬂuwsﬂiuzﬁagaawnmunWLuﬂﬂﬂ
eso ' ' ] o 4
AUNIAMTA1BY IUNGNYAY Optical Scanner RENUIINHAN

8.4.6.1 MICR (Magnetic Ink Character Recogmnition) QUﬂiﬂjﬁitLﬂW

5 = 4} < L) ¥} éj dzq L)
U2yl Munzn1 520 9eunan 3L e 1905 2 800 L BALTUZNGNFA 1ATDINBUNL T ERNEA W aNIN

dll ' <8 ' =
UINLATDNEINITNRULANATITLADS 1,200 WRLA 1Y 1 U
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2zl

MICR (Magnetic ink Character Recognition) ! Opucal Marxs
e t
L A
8-
ML, e ——— F —_
CCAGO. T - g i %
oncin oo . =
1 1
Mooniand 3ank - i i !
1O240=0987 2 20CEL 26 70w 106 2/73000055704
— - . —
Check AGA Agzaunt Beooass Amount
Fouing 7737t N mher Corrsl
Sympgl  Numger |
Universal Product Code OCR-A
(UPC) : ABCDEFGHIJKLMNOPARSTUVWXYZ
% i 12345a7390- =9 ds7 {2+ {3+1: " f7

OCR-B
ABCDEFGHIJKLMNGPRIRSTUVWXYZ

|
|
|
! H
!

1234567890-=]x~8<> -

5 __— o 4 o
AM 8 4.6 LEaLaNEN IR AT MTCR ,tn%:iﬂhULﬂiaq POS UETENYSE
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8.4.7 OCR (Optical Character Recognition)
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8.4.9 Plotter
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L e v oo « ; 4 . v X
3. whRwliutw 2w lsanamn sda e lElunsnanawE  Susaull

Fradrezaan uRe Ty sunsn Ty BeuTysunanlel dhen

START

PRINC, RATE

yes

STOP

INT = PRINC xRATE

1

AMT = PRINC+INT

]

PRINC, INT, |

sC 10t

AL~

START

read
A(D...., A(100)

/

Tusunsupimiueaiy _
STRT: GET LIST (PRINC, RATE);
IF PRINC = 0 THEN STOP;

INT = PRINC * RATE;

AMT = PRINC+INT;

PUT LIST (PRINC, INT, AMT);
GO TO STRT;
Tyesumenyaiuniv

13 READ (5, 10) PRINC, RATE
10 FORMAT(F6.0,F5.2)
IF (PRINC. EQ. 0) STOP
INT = PRINC*RATE
AMT = PRINC + INT
WRITE (6, 11) PRINC, INT, AMT
11 FORMAT (5X.F 7.0, 2X, F5.2,F 8z
GOTO13
END .
Tusunaumsnuan
090 RI:M BASIC EXAMPLE
100 DIM A (100)
110 FOR1 = 1 TO 100
120 READ A (I)
130 NEXT I
140 LETX = A1)
150 1TOR 1 = 2 TO 100
160 IF X »= A(l) THEN 180
170 LETX = A{)
180 NEXT 1
190 PRINT “THE LARGEST”;
200 PRINT “ELEMENT IN THE"
210 PRINT "ARRAY = "; X
220 DATA 20, 16, 16, .....
230 DATA 47, 32, 64, .....
240 END
RUN
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BUBY 9 LU Sort Program, Merge Program LUU#U
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