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WHRoE FEex ot . HAHERE WirEse] HEBdEs HEmMEL
Y= FHHEHA God WML Uer . B A4LE . doiAs . oY
550 pEmMEMEE AMNE EEAA T1 NE SET AN o
T mEMEE (EAY . ‘

SAA=S HEREDEEACIAE ANmEEE EHsA $od E
%zl e (Normal seasonal pattern) of of2 ke HEHoZ
A e mRE wm Yer, '

Selivher WREWMELA AS 1970 & = S TR ) i
T e EElols .
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G GopNe Sonm |
mapHEsr =2 S @B, HEs Ho® A Eol o -
SHEZ FHEE SEHS BHEIY A SRR ke ERAl7)
= HHEOE M feldete MESWHiEsAdE o HiEo o=
SOget. ol Fw BMHsE Sliels @UMHE Souge %
A W2 ErmMRe B FEssl Rist el hes
 ZEE JEwEENE  —@EskAl EAMIRS  Retsbe Hika pewnsst
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i el = Aoleta pAbstd  WLEE= H@Eolet
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of . WyfiiTaRL BTG

Wizl EEd S K K% ESmEEMFEE T ehe
3} o] alllé. 1 (Laspeyres ) Hzel HEH=I. ek, ofckal=  InEfEH,
= sl sEsE Histt MEERAmAAdE ol T etadtelas |
mstabel A% He e Qﬂid et atEd 4 Uzl o
Zolcr . AW EOAFE M Wil % Wmeal Aol A5 iy
#HEtEd xste]  ERATEEES [ b T ely J (Deflator) E

S  WMEAE BAMCE T 488 | Pansche index) o of
oF =g jfeslatd ot HEFEA A B | T oA AL g0 HEfral

ERL-S AFAEste =2 F4 [ glastolal~ 1HAE FHAIIE &8

(e}
ut

(&ap

ol Al fEALel fEpiel AH=E-E EHEXE A AHRI=E

_E{].’Di— . 2 i

@ _E‘fl;%.tﬁiFi’:ﬁﬁi ( Simple average method)
IEMES EHsR ¥e BHPHAEelst . dArldlE BEMAEN
g, Bl sHFS B A EE kel Ut
WlifEel MR ES A0 Adsta e EREA BiEs oE
ne 4RpEe WEY HEMsSc o FEL Ea amold %z 3
o, Felvketel A= #h#IEARL 1910 EEEA TR A BE
WEHYE EHsI I 19364 XE e B AEWUEESCl A B
Wizl st FH A fFHal oW 1947 4 FEMEIEZCTE & kST INE(E
£ Tdsta mEFEES MHsta . s,
Q) mEFHE (Weighted average method)
M FHEel = B HFSE - M) sk . il A s S
of glou HEiFd e Ao EHEel A fFI MEAN TS
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He fFEHst Uek .

@ T etasztol s~ 18K (Laspeyris formula) ;
19 HHe S MpE¥ gl [ whastols s | (Laspeyres) i
e ez o ML REREEMENMTSEl I e
SftRAMmoR A PwEHoB fEHslm e @stoler,

ol e HEoEE A EEEe EEX MEMES EHgcre
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l—d\
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ghted aggregate methad) (D) & MEMTEER (Weighted

relative method ) et FE=, EHAH = T FHEA fiFEw
MWEERE FMsd FAASS EEEWmESs 2ol SBM.

LEA LB LE el E#E feme

FEER S A ®er,
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filoll A = Do R

@ st4l X (Paasche formula) :
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cmE . polsfolda JERIE KwS Hase AL A= Ekol
(= I | ' ;
2k TSkl el A haeEel (I YRE et oRlE dmagaois
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A7 A HERE 2A T elavlield s Jfﬂiﬁ%. FEMRE oL iy
o fi#%H® (Price relat iue) o MEMEHIFHolL I o4 JEL
PO SN F 3 B e = shimeeoioler oo

- @ ol® £ ( Emersons formula )
aee ( Edgeworth marshal Emerson ) of {#izlo] 7'5‘%-‘%1 A
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Y poi(Goitgtd) -
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& Adz s, ol s E KEsHEs A=A FdERE  HmEgo
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Ae jgsE POSH . §E e A gt

@ Punch Card System#fe] Kk

PCSE =#A dxo Sz Axd suE AAEEK, = sk
e B EERGCl  JRehEs  EAREEolsh,  AEMME oJ- BI—MRkE (F
L ez w3ine  HEEEE (Single function machine) Bla k= . ghef,
MAHKE (sl dEEts B oliEe EE = K H AR
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ﬁ
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o e27t EAEY AEEE K 600 ik h7EL ol A& b
P oS ke MEMErE ] Slsted  IBM7E- 2ol Sl Hiew] zh-
= abalall N EEREA qﬁ§~%ﬁ—% ZBIE&HOLEE 3,000 EK
b= gb- oo EW Sldeb, ol BARY Ekel amz A" Ao
& &ol: obyglet, ER St ME EmIY BFdAdxe] #H
o= dof ek, of F-—E=EEFE - 2,000 EHAA,
zstd #HE& 5,000 F ke 7h- =5 HX| st 8 1505 2]
FHMET RABE WAs Hezx 2R H2s IRR=E AR
Aol 24olt: EREHo] WRIAAA, z WEREAAE 2 £f
ol A  34ge] Aol Azl Aolst, smo mATEE 1970 AR

AAAs sz ezt MEAoF ¥ wolHE BAE Helw

U

E ZHREEAA odojol & BFREIL BeEb, 1966 'r:fi il
GADOA AL ME S22t EHE sERHSEE £ 30&R REcE
d S AAxclAE 2l h7hE Raelvh el Al Lo
fe mimitse e R % Mt MAE MARE EA
Elei sl e SR R e st ftol webE  Eolsth,

ze W bd PoSs etz o wA Fad, A Hatk
Bk ofu 2l fHAfse] chRolof ¥ EE IS wpAAAeR,

Ae Posart milkAe W &dskel ctFol PCSHE RES
o @i ANKE Witddod #Hect ik S f3k
iR Al ek Posgte] gH= KUl e,

#d MEEse aEAE AR LEE ZTiod Auel

I.jt

WY g #lvez olE iﬁEiﬁ)ﬁii}@ o] slel ®Adelzt o 4
HE omkd £ Sle  FlEE M FaMiAtEe] HHE ®RIAd Ao

o, oA =crlo] WFatigt Aol BMlor & EAEES fAm



of elzgu Aol

@ Computer 9o ZHR:#& :
atete BFatovketn sl e oAb EES Ud, —fgoz
#f # % (Calculator,Computer) 2t kv A2 =4 = S
¢ digital o] FfH{E Computer = Assel, gEe MMEHL
st R ol WHEERT, M, HE + Ho 2 HisE ol e
Ll (spatog) o2 AU, HET #EE 24z ATe

#He Hewa U, HL., s, £iES0 o4 B,

OJ i

i
A i

EH#A (digital) o =HEpE Zledl= WEo £3 <£o= #Hifs
EA F B, 5 L3N Solut  lf# (control panel) o  ERSH o
% MEH= A 5 fatad, SRS Fold olF

A Hghpyo = g
(paper tape) it 7h-=d sl 3= &4 (inetruction,order,

r-h

Gemmand gl et L alelal Weeal - Bl el = e s
3928 F 4% (card — programmed calculating punch) /} ol ol
A2 JLERHIE (exbernal control) 2f ik o] Ef, of Aol s s

stm Ak e Ao jEHE &2 Tz g as Alzsly Hd AL AW

T
rlr

d  aEEAlZlm 2 e 9= e z2EHz @R piehaL  M{ES T5
Sz uEA

F"’ijit (SUOI‘F‘d PTOBTELEL') QI ‘ﬁ‘;’f»’;&ﬁ}- ld';:g:}_l 1946 /45 /ﬁ’fé% e

B ilidl (Internal control) ¢ Zo] %lg, o] HEE Zo

Von Neuman o] HlaimyBezzddl = JHEE Tz dceta @b, o]
KR BFEs 1950 o] RRIEE. HZEBow Pzt A =9
o, Hi#E rl_ﬂ: T3 = Co;zxput or gt B ox HL Fho
o] FRIHRM AR BT (Stored program digital
electronic computar) & KR slct, o) S Biiis affAstsy el

obv] 2k kigel sols{MME f3FER T BT ERALEHE R (Electrmic

-0 8-



L

Data Processing System) o]l2} H2|937 237 o £LHol s
o ST N :

Digival ZtHke] BL&E2 olm] FitiE IS IHHEFe Charales
Babbage 7} Diference Engins oJtf Analytical Engin@—% S e
dedol = miel Az ek,

ZEl o]l RAE2 fimoldt MiEkel MERe HMRT Folu HRMT 59
Feiffol BapEstxl Estde == mMAkEx 2 o,

20 titfdol Sol M A 2Kkl B £ EHu Ao sEM
AN KEEDEEHI BELSA = e,

1944 4 3£He] 5t—nl- k23 IBM#Hs JfFo 2 Automatic
' Sequence Controlled Calculator Mark [ -& BiSsti = 1946 4
of &= = Al mliolkaiol 4 Eckert f@fol (K Hlectronic Numeri-
cal Integrator and Calculator 7} #@{E= o] ENIAGC olgli MKER
Zojek, %L #o Neumano] FauULE@EFmuAAA S Stored
Program f53{o] MW Fatiindsghes] AEfS %"ibh K 19474

Al F-8l 2| K %22] EDSBAC, 1951 4 ﬁﬂfﬁlawwx%’e EDVAL, o] 2] = o] K

ol M T L AT upxp%xﬂ_i_lﬂx»:?&g Whirlwind & ke RUES Gl =k,
2] st 19504 AMEEH iz Beeme] ofYla tdae= UNIVAC
=+ IBMe] 701, 702, 704, 705, 650 ol THiRA MWFatEHs

iElet,
BrAbiElie] ETHRFEHE =A 4 7tA E = oli |
A A WA s (Multiple Function) & Hi fmskz  YUeb= Aol
PCEMES KT HEHEA HiEs SEAd &HE2S HESAA
BET BEEABANA o= KO v (Exigio] ==,

23 BFAAME st Moz A AN mE HHEESL
2 (sl BSskAl xiek, ol Hol WFEtHEste]l HKel shtal



B AR ol e,

%ﬂE %¢ Sl= RME Fz YR AR (Stored Rrogram) ofct,
o] A& om miibE el % Pcswwdq ﬁﬁﬁ£(wnnﬂ
wiring) ol otz s£FF FeaH2 mzl FHyH AR mémofyo{l’-
sEmAE FRe dael, ‘ ' | '
AAel HEE ME FAA MMl ok mE (Ee] MMmEs ol
2o} xeb= Holoh, memoryEo A mlolz 2 (us. 100E4 9
18) E%.%iﬂ(n&lomﬁﬂ 18 ) B Ao o]Fo =z,
o] =3k ol WFHAMMRET olFE KWAHEEol HE Th-
= AWM TIAR] obH 2 Hie = (FAs= BRH -, ALz
7t 4HH%.kMﬁﬁW(hmu@@wmemﬁaLé B g =l gl ek,

gEAd o mul Wiyl odS HEES M %ﬁﬁl s & ﬁ“
Bl A bEA ek, ke BFEHZE dtite AHEE Mk
7l Slabel o4& Eeoh, - aE P& sop Aok BTl B
s 2ol vmp2 B HEpfdl F4 Sdcke HRE 59 ETEHEGY
{& So] of , Fivst

® %ﬁffﬁj'-ﬂ Computar
C POS e ™A XA = FEHM] AR w &3k B

o] CSHIER  Eigal I HMETT MgEtRdl Sol& Aol 196744 A
|

o

olct, ol AL =MEFANA= A Y ool A 19664 MSA DAL

i

ALzt siggsl AAelel, kel MANE PoSHE 60EE AAL

oRLEL, 5 3EM Bedn ZHe mmEddd, K2 M 5

B HHESE AL Afdldidet FRAMGE FZ olFx Rstu
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1967 &Flof TBM 1401 GTFASMM] UASo2H e ofF A
oleh, PCSHS= M5 ABEKeoz WASsiou o 1401 HMEME
e8 WE K{F® Ao, olE $evbehel @spel wEe mp
ol Bh tpRsl o SLedh ol 1966 4 MmE AN H HER
o REMMEMEET FEd HEES 540 AKX IBMKA AL
4 EDP Planning 2} 1401 EF3HE# Prégram-’ning ANFRR - R
G REEsds, ol o4 @mE44 B@e deld . zHm
o fhaEtf@o]l Computer 5 Sih Alzkal e 1x7EClM, #E ROl
Bhms . sy 19604 Alds MEERE  EMERLHEY RS FRS
ST Fe AAdLEE HEY BALNEGE wudd #Rol 3
G md BMERAMEE RAREE SedAs &5 ek
ghotom=z @y gATEh ERRol MshE W UAtEM el HM
o] mHHA WIS Ao, A SgE PCs M E
B ESd mTArEMe] WABANE s A Wikel Wl

IBM 1401 2. o] ##ffic 2% kel hfE (Full capacity) & 25
A Mw melibe] s HES WMSH-F 4B/ BEH Kol

Ghire - Sol Ze My Ha KBS dolHE wsdd KAR
S el S R
GreEr = e B S ST S | T e e ot .,%'al of Al =
'alomf{mg] —k#gro]  oFd 4 slalek, (IBM 14012 [AAie] B
A Maximum Size ® =z FAAREel 16,000F o,

GhE e asol  HEBKMEETE chd pos el
BE oh7lA ke sls,
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R
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=
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2] Program S
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B FEtE st
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4 2o mRBSE 860%  fige Huc zmEALC] £ =
= Aoleh,  Cl@MEA e 1970FAAdLe HRAHE 146
WAM pd fEe= S oldl ¥4 BE # ¢ Programmer
7 FEadisel Mgtz e,

obefel MggEBel MASZ e WFAMMBR IBM 56040 9

feHE (Configuration) S 4l2k& =,

IBM SBYSTEM/360 MODEL 40

A

Hlectronic Data,Processing System

IBM 2040 HREZLHEERE (Central Processing ynit)
IBM 2540 7}-=fEg%f.3EE (Card Read Punch)

IBM 1403 HIRZE (Printer) 7

IBM 2401 m%H ZitE (Magnetic Tape Unit) ( 55 )

IBM 2311 ic]L=#EE (Magnatic Disk Unit) (25 )
IBM | 052 ikl diEE (Printer Key Board)
I Bm 253101 M.H?j?ﬁij{@,} k% (Input,Dutput Control Unit)
IBM 2803 & =ilfidkE (Taps Control Unit)

IBM 284 1 i3 E (Storage Control Unit)

ot ., EDPS o] Hardware 9f Software:

@ Herdware o] REAGY HAE

WAt saise MZET olml 10 Ed Eske AC HET B
e diES hxn Qs AAE AESET kst & AU
HH R ER T

=0E~



o ffd el M =27 (H)F st HE

oHWE W == AKecl sT BR

o WA U HEE fThe ki
s AZbAZL AUst, '

Hl 5 F2aoda deldE EtEMe AMAAd WEd Y7 K
e sEsel REAA ABE nAel dE BES A#HKE (up
output unit) B Ho c}_ ADEBAE Zold o] =, k- =, aaiH
clEee] ;&émﬁiﬁ&k Efolmelole o] @MEBSo] Yoo MAKBEIA-

e} o] sz 2lo] B K o] 5 o] z[ - =elr (page printer) 2 e e | 4F

= Hifsk= E‘FOL] .2 ¥ (1ine-printer) , Zolg o] ¥, 7h- ==
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sehe

ifME MR wHobr= o] FIIEXRE (wemory,storage unit)

K

om sk Ml SHEA det, TRKEBEd= A o] peiiaolrt
mAsd el (AT WYRREREE BASH, EAcLm, @R ol
A, BaEK RS L] o g4,
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@b RCIEEE
EE AR A B d AL e AR mRZdld,
BaATols EME Aot 1950 Efke mEEAY s A A
Wb, MBS 8,000 - 1S 2R 36#,’5—»} 21 A 32,000
# == 2 2K ' _w’m«l Aol Kol do 2 Ee —-:Liu}
Al Akl @l Aol ol e ng) vh,

HEPTREEZAE BA=Y , BItL=, E&% ol ol - Ml o] fERE

FaioiRkE A e fFHl= ok 3 Fols=,
=0l djiolEl, qaﬁ‘i"r' s BFo 2 x= () g o]E

o]
o TRWMMAALE U AMAAYA —B HFE mHE @é

o BT dols = WE,2-cx.EHS
iR EE ] AMs BHA é! Xiflo® HHl s U=k, st e]  [Xilel
1450 1 sko] E (byve) (2@ﬁ%ii NEZ & 23)Es | #
(Word)(loﬁaﬁ EE 2 #ERH | MRS ZEEAR) n;_-: 2 Bl
Eel Aol H ol 7t 74 EM?}&&{ :LLZJIJ(cell’lo'cation,
record, sector) o= =z f‘Zu’i*ﬂ ZlelZl= && =, g‘;t{g(adress)
Zhi gl »H ol H S dofEEtdel W=t mael i =7 s a]
= Z&HE dREste Aol #aolct,

<o (ungnotic core) = ko] 0.1 ma 5e| AL SR
of A (R)ole 1B FEES 1ol MEsmlez FHHA

Bt d4ot Yok, ez gto= $Ee fEMel Hewd = RME.
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S 2 Mefedbet, ol hsdl A (FK)S @A sFm o
of Eit= Edux EHEd= Aol =HeE =Zes AEH == AEEHEZ B
fEiek, o7l 0olk To 45k —olAd x, 2 (ON) ol oS (OFE),
B (true) ojif {4 (false) o] gholub RMEES IS AS7E ek,

7 (K2 8) ] == #dFE heple, 10 1k ()
= e lE Rl ol &égi =HT+ gome’ gff HEEZ BEEE
P sbelE= 289 10£ke] s RaEZT gl

BRI olE Hffiol A% solHs Pn &= M mE2Ez g
Touboh o] EREEER FEEc, ¥H BR=IL kAo
A e ®e JFAE (random) o 2 sol7t= dHolHE s

AEo WiEkEEA flBEIde A2 Fout jHFHol Soite o

Bl & Mlflist= - fEske] ajLE L 3l o= FREIAY I wel,  HEE
5ok e Hdoln . ALy ZEZ. Enoatold ARz MHR_EE
SRl e Al R L R e

i 54 _“uur_.a afi»(magneti'c drum) ol 4= REd AMEES BAT
M (drum) o] @sico = mHigrget, =z &KW gab F2 %&/J\.ESUOI'
Befel Folsbd zRol BfkAek,  wolE 2 Yr st read.-
write head 4 & olFo g, o] HEEE HE HitRd= o
GLus %m&ﬂi4i% YO EE EES 7z o,

W42 (negnetic disk) @+ AMEB =@ K& o I
St 2L Mi @isk) o ®imel MUKE AY Ho= Macd
I B o= dolEe AWMl Afgsket.

v o] H - 4l (magnetic data cell) THREE REIE- = (nagnetic
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card) FE R g(magnetlc strlp) E}-ﬂ_'{_ gt E@Eol Bt

ol mie] wiKezA oA el % a%_@ﬁw1¥§ 2 @
b= Rl

e

L

Aoz @i zobe s Se. AMme wHd
ﬂﬁq'%ﬁ o7 27 s el Al ek,
@ RRELAER Rl

FREEMMERE HAE 2HE ME (Sontrol) , B (sum
vise) stz EiES W % WAENE GRo. @EMo=: M
oF M- RBEHAS FT#HSoR HE H#.‘
il A% (control) & FEitikZEEol ﬁawmp T414 Zh-

G ae Ao MBS L adbed o ERsn fEe %E

A
oF

% R4T Ak-Ege U, 2 WKt AMpmEe BHE @
RFd dHolEHlE BX =T EXE i smel EEHEe
olH o] Rzl SFol=t, HlEESel. (FAeR AtEfic HE@E o= =3t

sk ol Zelxl HfEe fFabet,

o

m%fhugﬁﬁﬂh H o] of —HF %3%%41 mhe= ] ]
sl B8 Uee 2Ae HE®, DaAsH, BEEd Sl A
4H1 L=k ' A
A T HARAAE o A4 RERES H(EM (console)
Sl Sl Y dTel FEEHAL sl Tetols = FIfil gk
= MRS S Aem A AES EEEEE Slch,
& AHABE

bl o]E 2] @3t (reading,input) = A f3 ik (input media)
= Flps 2 B Sllspel] ﬂ/»y&]"i AL HHE . HHESERECA



HHARE Zma= He %‘éa‘s’r# 'Fi%ii 2 7] (vriting outpﬁtj:—:
sEEEEs vH dolEHE mmel dol AmdAe RAAFRoE Z
Bstel - dol¥a mASAY @ Foldd MadAd Fo
Hog $oe@d 2%FE 2dAd sk A T, HARE:

1o

257 HBReld Foht slolFu -=F smE dd €@l wr
PAS FExs o2z sz SA% AMpRE #%m% £ 81x]
(switeh) ol _; (keyboard) xi ?;mso S E
Seb, LT EETAT sz %ot ' '

b= SR EEIEE (card read unit, card reader) 1+ :-a;<|~]e1l o] 5& ,;'?Eyf:%f;z
& (paper tape read ‘unit, paper 'c-*pa readﬁr) R (bmghv
type) 3k  SGHEAER (Photoslectrictyba) o 24Tl 9=« ﬁé%‘?}
Aze Mol 1 HEel 200049 . =& e Ue  Haiel A
& g, orAels FHe AME MKyo=sd AL HFMHES
(puiso) = H-F-et . » ' &

é}- = 23 4, 3d (card punch unit)b}- E—ﬂ! i 0!%5?‘-%[.232“ (p%per 49
punch unit) = 7h-t=u Ho|EE 1H=E = a1e LLOISI (rnﬂfe) =1]
o2 @mEAAH THE Bk ¥ fiEd e 4M£f‘%%%g£
4o *He o v i o

iM% (printing unit,printar) 2.4 pisig 7,1% L}-c.)»r—r,}-o]el

& Aol - Tl &f (pege printer)clu & F HF Ew A Ao
o B Hesd KES oA mnd, A% wel mEE
9l ool . malH (1ine printor) & [l 155 130 ZLEe

g4 Slet,

=08



tg wol #HAIR ds ]\Hﬂj&?i% BT H] o) ¥ (magnatic
tape) 7 Ysw Mol 1.3 @EElL 3ol amel -y Aok
HmAE Witk WREo2A d-% 1A% s00F(H-=10
WA) #@e 1400%F EHJI 3. = 3200F%E ¢ t§_¢ QA sl

7

Ao= BHe REdAE AP #EHEmd Hold E5 . mss

JlFE m3 MAMe BHERE —BmoR ERAJE BHTREG

SR G oy

@ Software sl Progran=:iE
goftwara sk 2  Hardwara ¢ RKxte] =g sz w24
Hardware & #& FatHtte] K WHd e HFEE =x 4eoldl

YtE Ss= Aolm Software = of Hardwaro & 2Ao: =

O

AEE & U= & @Rel BHRE 29077 -

B

i

o
i
fal
N
o
o

e meh (votvon) , HEHE (lever) & (M A o=d  $o
Swe w4 Sdeu REamAe sk o4 4t REsES
FMS A MBS =L Progremol: Computer ¥  HUAMMA
gl Folop 2o BT #EWELFI 3=

Software ztm & Ea ¥+ ¢ Programming € W ITHEACG A A
4 fF¥ke WP (progran) & WY sfeHAE Sds, e d
% oda a7, MEERS olAE o9 WMFE secle W, HE
S HiEos oj%el ek, A4 o dolw MM FA
BT Yn ME,mE,RE =S BHE s 31 HRE A9E

A o] ct,
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ofZldqlAd Aass BE mastd cE Rete #HETFEZHE Y24
wap, zEaE o A A9 ATk, |

Erlg e s

ol A7 4" =Hyolm shEAAA o] o2 "o A, Bl Xfd
6= Ratma A oAl EHEE fUEHe == a4

AEl 4 s 28 ol 2ol

ool AL BE didee] Z-=sdA e 100 #%e gk -~ = &
dod- Hibe= MBS HEiA7l7l HM= A LBE gz A LB

c2 24 Zzxle 3@adol HFHE HEME AoJA Aol 100

Zoolies Nl Ao 1 =0 mls Lol AN SE S gha. ehol SiH o] Alio] 0ol
o e ot SRR Sl S OOl B SRR E ) on e el

(UE X)),
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( 8TART ) ' o (SRR
e et/ g

READ N<—100"
ARSRER
READ
Ce— A + B | A, B

WRITE

AleB G WRITE

o 7] efl A

B— N0 oal weenennndl spEbc 23 sE #HAE  FA
ek, ool A HEE A7e Aol sk,

Erge] miBig #HlEAds oF SU=H #ol Yz 27 mEER.

CHUT, #IEe 3EES matt ed mAMY (FXE TH A
Frase (TS ok, olpldl® BT sEAEY EAG

==



ol F# det,  zEd Adldie ambEE dde] KETFE

£
R

chib Program e AMESH AASESE fiMs siBs =

2t

oF,

¢h FORTRAN

Colml Bgeh ol WFEMEIE MMEE T sht R
rarm— sol fao] BEEME]l TRES Batse) ok @A W
o =k ch=w WHold (EAol &A% obel. FORTRAN &
Formuia Tr'anslating System I K< WAgst= A &8 o HgEFRlL
HEAEE oz st MED MEd WIEAIE BAS ERA
I R E S

o] 2] E3o]l# (compiler) = fE4) IBM 704 B8 FatHasdl  Xtst
o 13 = IBMo4 T W.Bakus HN 94, MIT,zte]=zt)olxk
B 3w SRR . ubol Bl A dt el A & 1 Zel fkaho
1954 42 By 24pe SHBAS AF MESJcE, =z 1958 Fd
L olAde $£F fEEg 704 FORTRAN I >} Sepg=lgicl, =9 g
% Hefie] MTetEiSdl = ikke FORTRAN of pieslalel, 1962 &=

d ol M EE T SERES Ab

r—-?ﬂ

FORTRAN IV 7}  Zess =9l ol
MfES RHERAOA 2 WM stdmdE ASl 2@ FoRTR-
AN o] M= & A Sedos HE-A g wol @mEIn 9
= Program =i5o|:}, v '
@ COBOL
COBOL & sCommon Businses Oriented La.ngu:igall | SRR o)

= Hggstegfe me RKidEel W TAtEMEd Wetd xmo= HFHEYES

2=



A+ FaAyEE=A A, |
HEgahubs ATREGHR BEEES RBEA b o2 LB
b sl EEEEd 9 T2 aERe mfEdAlsta F= et
EE.RF S AZE #los #u5d wEE dss s ek,
ol el WBE BEEMES Whste] I EREEE
7k HkiRe = olSdet, 2 S 1959455 B2 g 29 Aol &

A HEY F-Ad oA B R mel jipd A

lfu
N
16
&

i
i

1§
bl
RIS

Adz . Bl AH &, )] Aol£ol XPF FHETEE S4B 3
] fek ol MeEtElddel,  &F# £ Short Rangé,Intermodiata Rangn
Long Range ¢| 3fff FTHESZ #E=1 Short Range o FHAI}
s YA 3§ ZolelElEE A FLOWMATIC,AIMACO,Commercial
Translator s Z=2 Hub lgiFsle oA  Hels #EFIA S8
2 &3] RE=4 Hlgdek,  zelsle  CODASYL(conference oﬁ Data
Systoms Language) 2t #Hike]l #E4 =9, 196549 A= —{d
(E %ol =l FE&E 12874 x4 HFESZ 01%1 wj} o] # {4, ¢]
mase] A ke Harhy EfEE semslder, ol Zo] w2 COBOL.
olet, .~ )5 01-‘?41; w2 dk el omE azake Beld,
& PL/A

fekels =B Bikrt BFE .. RFEHTA 3U5F E‘f' R S
2 52255951 ﬁ;;ig%_liadél %{%D‘L, TeogeulEhds mEYL A
= ot FAE . AuEHlel Sleh,  HI ofm] Biuia ek %ol
FORTRAN 2 ﬂ? RATEt B He =, COBOL 2 mmat@EMes pisEd

sG] PRI EER F o] o,

FTE =



z2} wlobz 2 ETFHEMSE Hcob KA #Ed RBEA =Hgde

= oot [l zHEEol t REol WIS mESIAd, zWA Fi

foo] EME oW MEY SHFds 2 mEeD @mAYS gz =

2 aetale] AR #3563 Fhd W TT A=E o),

ke BHEE KMZE M2 SHEEY E-EF #iEold #AHS R

235 EHAE 5 A=, zEh AHA w2 w-AZ RmE pEEt

BHEZE wl2 ofzlol Slel,  PLAR X HKFER 2o =cEolnl Hyx

o] Jxfe]  Programming & %E2Z 3tz 9cf,
RN AT G P ric o ciaim nE s n o s ni e iUk a s oo OI.IG-%- gk A ) o HERe

(2 a7

SE s mfEde FRache mEdA EATe 2o sHEme S=

T

o}
A

=

dol FGHL =W AEHE AA EdA B @A T %
o+, ; '

olNol = EF 3 Mol [MEP.Le i (Problem Oriented Language)

=1 g

ALGOL, RPG %o 3m w3 74 #Amel =i (Basic

Language) o] of4l £8 (Assembler) &H -2 rmSik& =2  n]Trf, |

2}

» 1970FEE Ao % G544 AUl

D EpEE

@ FEERFR- JEoR e O (RO P H RS

@ HERM . 1) &4 100%
2 ) B 10%

® HEE 1) 2% 75,000 [
2 ) A 15,000 [X

=il



@O 6 @ @

@

)

CROHB/AERXRY 7 0%KnO
SRR O 6,000,000 FK O
XRAO : : 33,000,060@
#H (FHEI FHBEEXLH ) 1277 AR &R
® R OE D 6 0
e 1YV Q £EH,#, F, @A (A, BHH, 25 )
© 2E, A, W, B
© r n THE,BW. WH-
=) 7 r i, B4
#atlazy O #HHE ADEXR :
& AR &K
® " fE & A
& o HEEEH
®@ H#EMHz BN, AE . Fil e
B s !
T
® 3
System Design 1970427 4~ 1970%E 8 A
Programming 19707 A~ 1971 &2 8
A g 19704E 11 A~ 1971410 A
¥ = 1970 £ 12 B~ 1971 &£11 A
2 B’ A 197148 1 A~ 1971412 A
£ = 197,148 3 Ha1972 4 7 A

=iy =



s * : 1971464 B~ 197241 0 f

@ HFEMEE

. ‘e
@ AL % # . 5,400,000 RO - 29,700,000 %
g ZS 600, 000 5 3,300,000 4%
3 65,000,000 KE 33,000,000 %
@ A A& H 7%
£R A Sho e (B3NS
EELeH& f8 4
HEZR 13 Ry
it 5 03

@

AO&# 1 # 44 - 10,500,000 4

BmEIK 14 3,300,000 # (13,800,000)
sk &k 1R ‘ 5,400,000 ;/

o ) s [y 2 600,000 # ( 6,000,000)

Sy B : 19,800, 000

% 20,000,000 #

& HRMAMK (BT HEE)

e pass g6t
A B £ 7% %10 X 500 = 35,000 set
e TN AEN0 3 900 — 94,000

=He =



L 8k X 10pass X 2008et = 16,00080t
A 13 X 10 X 200 = 26,000 (173,0008e¢t)
Compile,Test 60 3 x 10pass X 5@ X 20set

= 60,0008et

at ‘ 885000 set

@p Tape Record
Al & 33,000,000 Records

AR 3,300,000  (36,300,000)

GEe 6,000,000
A 600,000 (6, 600,000)

42,900, 000Records

ﬁ

@) Magnetic Tapse

b5 i

N Ee 2 ATA RO% 500,006){+ QO;ﬁJ —= 55 Reels
& AB 00RO 00 ap QB —Sa @ity
e B A 5,400,000‘5“+ pToNA = GORL S
{24 BB 600,(‘.()0'&—:— PO — 5 p

=0 : 110 Resls

O Work Tape

NN SR S 00, 000 RE S 4i(E) L = (00} RGIEALE

AB 3,300,000 90 me o0
B'A 4,000,000 S oM e )

= e



B B 600,000 Rec =+ 20 & = 5 Reels

=ir 55 "

(© Summary Tape

A A 20 Reels
A B 10 "
-B A 10 "

B B 2 V4
r i A) //

® Work Tape Sort

165 -Reels X 6 [l = 930 Reels

® BSummary Tape Sort

42 Resls X 10 [@ = 420 Resils

® & & (M.Tape)
Original Tape 110 Resls
Work Tape 155 V4
Summary Tape 42 ”
Original Sort 930 "
Summary Sort 420 o
- &f 1,657 Reels

@) ol B IS B ] 5t
@ .Card To Tape 150Ree1 X 4 (X | [H= 400 (4]

=R



© Edit Sorting 150Re01 X 28X 1 H = 300 & [d]

REditing : st X8 S D — 3 O O

®©
® Correction R ) =83 008
@ Selecting | ” ,x Ratedda) == 1150} 7
® Merging n o = 1807
X Matching it ST X0 = 150" r
©) Orig.inall Sorting- " K| (S = 300
%) Summarizing " XX = o0 7
= Sum Sorting . 45R881X 2 X 8 = 720 7
& Tabulation SRS e > G B = ER0 1
i ( (F 3554 ) ' 5,890

5,890+ (24X 15H:)=16.4 H :
w17 A C1ES5A)
AR R ( (ESEREE X < )

5,890 +(24 B X |0H3;) =178

©p AULALEAE (general Flow)

@) GCard To Tape (7:=E5 g -F= MEH)

@) (ehE Sortlng (TRIXESe] S HEIlF#S )‘

© Bditing (BRI ARE )

2 ‘Go\rrection (#HEo] ETIE)

@ Consecutive No.Check(—#iFFmiaEd HARIF=S
@ Correction (iTIE)
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@ E£BHASEE Merge) (RAEHAA £EHoR)
(©® Original So'rting. (A& el o]l 2] £48)
® Summarizingt 2t o] A H| ol%‘—f’#ﬁ&t )
% Sum,Sorting( L &H o ¥4 )

() Tabulation (Ejl---£E | MatRIEMK)

® &Mkt (EE) |
@ @EA#sE (EF)

nt, o 2 o] 2o &

@ Programe| [HyEul (el M

8]

PRTAHAEE S GAS I 4 Hepd poERe A,
FARAL , L olek a7he &ol #ifolck, zdcok=  EFAHEHELER
R, H- £ AME =3 EREClL mER Ao ofdm:
ok =l of, |

RADFe MIANME FegmaEe Bl s %= Holw
A Fooekwe RNFLES EBolAY BT AW . Zkm ED
ol obMe ERHy KTHAEAR, 8 HHE KH, £EEE] oo
st Zlct, olAE (Efsln EKHFZ HIAAHd= =Al =0 HE Aol
F = 7he] Es(Lolo, |
Hkel FEzdT HMeEne] A MEZ =dHoR EAMs WES
' —1207



\
\
\

Sl Fmazetol W MBI, 22 W Ed Htke HE
fE 3ol °thfﬂA,WAOIJWEﬁrﬁgELFH&ﬂE Zsket,
el MES el AMonE TET B eAH WHENE
A A mkel EASde, =@ Asdmgarg = - AAEE @
el Fzaehold ERAZ ANDE S wote,

227 el Fraetes HEW ﬁl_ﬂgﬁ da fHACAE
Ayl HEMgEH Zste o mpe AEHe fHiEe] Adn FEadHelst
WA flfEs 2 Hood MMIH ®EA @A, =3
Fooche @Y ZE z A CREES Sl pekeh,  olsh e
RibE [ EIREAR ol Eds 2o Aeldh

esd EFANAE WY KMEHL Etkgels KAME =y
GRSl RSA Sale, o2 fsted Frasde e
Sl ailebt ek Bk AL Sl et .leﬂ%'ﬂ Tihto] MR
= mpe mEE Hesn sleh .
1967 R £ EEGAS 5 &Ae] Fzadoz REsHz . ofHe].
1980 g = 15 %ol A Aol Teb. cold MRTel

4

Eol— FuoatEiE, o RNz, FRIH HLES &
RGS b ERsA Soeh, detmi stece ¥Eode (4
fEmu bt kel Y WglAs esyudsde Frads 2

Eg . FogdTol shiasked mmsd Sue,
L

T ogd=ol flfHos Z-wolzk HMpAIlEES TRETR B
A7l A HA g, %ol dgire] Edtoldt Hfie FEakest
MR (ER R sEmx £ mEY FNS BMTRade &£



L

meke As sk, A BE - (weer)st mafike WA
e sEE A M8l Hlfiold o Moz wR: A
S EnE ZAEct Az WEA Hde,

KEMOIT FEEY TEazdel [iRel M KN SAKZE R
f sk %%ﬂ ﬁ%% s aclelst @igetAl Heb, zEm oz R
of BEE mbA Ackz Tl SlojAe #HaW mILe=z HH &
REE Gz HifrEe fu WERRe Tris 2o =A@
ARG TR wZatal Heok,  zIASA (A Fzazeked ke
g5 — Ee EMsE RENAREERES] Pt B2 T2 gebed
o (FEEE Aol ME  AMRSF lkEEE ks 2ol ok

doe] AL 44 sfR str = 2HE HKeadgr HHAs
A Huks FaSlA A se dxe o wIE mHE odn &
Botel Hoe ¥eose: ST 94 U5 Fee KASA
ol ShaEeh, zalzm Fmae Bukel ofdE R, Zikel x A
s g%t B ASHA o Ezszs @4 UsE Hop & o
eb, ol 2 AL EHisto] Adst= Ao Bl HEfkols =
Semel ke EM{eEMAR s Heb,

at BE s Ay Adste AE KMo AL £FEd o A
KRB = ¥nk ofy 2t Hakk=l ool Sl

LS e ek sps el A= #solst mu ol st

e
rlo
S

3
o
F;
Gl

alf
2
=
TN
o
[ (%1

£FEd ol Hojs HASEANA FE

;:'J
by

| ste (MMeE fHE WEES st &%k W FHTH
|

kel g EAMR A =

(add

3 wo=4 o Ashe OXe o

i

=2



g3 dof T Aol
@ Input media o HiE
ol Zflo] s S Homdlerd th Lok i Rk e 5,07k © =8 ot S x| e S
‘.'Ef}'é'l go07Ztd sl==x ol EDPS 9 ANfMmE 2 ffhH2 1,.}
EPLHIL ek, oAl 4 =Hxl, 7l MHES =ckel Fhz=o ZEFH M
ol BE2 - Reljol sk Rolek.  colfh RAE. bl Ko ®
JUBH =S e b e 2L e ST elie i e s Ol R DB S e Z el
B Azl gl A= HH . 7hEE B (KEM ERE of
et Bk A&S wol (RA ok ﬂﬁ i) B ol ﬂ%f¢%§ﬂ#'ﬂ%
@el o]l [EH =,
B W o M SN i e xd AL WEA ob
cbo oo Eakbkekek Bashe] A FEAF sEdA Sed 4t
e Hle 4 eiEe HEEE =% ABHES wHEA:R

st ek,

|

Zesl & FEBAolAE o] HA .7E=E (B + U= MWE
g EDPS of ANl A £Hne EH &=k, 2 EYo

AT et E M Sk (Optical Character Reader) g2 Opticl
— Mark Reader,Optical Page Reader &o] = Aolsd EMRakES 23
@‘7}01 ek,  HI gm0, 22%%4EEEplbe] Hop Effs STEHRED
RA ol HMvt MuEs s o Aod HEERE ks M =%l

skaich, 1 HUNR  iETks s e @e,c zEEE @R
e HFERCAAS HIpes TFEWS ol AMsfaz e EERAA

= %4 wmol MAEHZ, A, =BEb kA ARG £o=

=1 2=



st e (hand-writing) 2 Matel - olAE EF ®meol se} al
X sheh,  E2 RHAESS s —BAko BWENKAA 2F
ol AA  EFEkRSE g hand-writing & ERet7d= d= ol

odele fmAE ATl dAstd BRWKI Hel k@ A opvical
Mafk Reader olct, o AL XFEM &l —/ts}ﬂ! ‘ES?JIJ%I HiE {7 & ol
wESo s mass Ae M WEEA Mes 2 md W&
L mou esy A% wol MAHZ U, W ——s HH = W
Azgol mERL BAgel @ ol Reader & st T Hekol
S0z glek, oA K3 #EtSHd . wel MAH=HW AER #
% Hol MWAES= —#elA A mmd 4 Computerst FEH
Lo W oA sle  BEFGolEt = Ucek,

IHE WAEASl BME e Bobob st Computerd FlMst:
fE3&l Bifers} Tolof 3k, Mdi =l A2 =zuhzle] fkk
e REA 7 WS MHSEA wAdSL e '

AAG sheche 19e5 EE ADAA LS ERMMS ol Hikd KE
Hou e FL HRE =i %ﬂ%g;-%qf LY o= )
A A EAye Al mla, 7hee R4 mﬁﬂiﬁ %m#
ARAdenz K WE oE Wb s %ﬂﬂiﬂ b ]
e FIfe mAl =y eo] MWioleh, Y of A pE ©&
B WAERC WMScD HEE ANE M se ool TS %
£ FALE stz ke HAols SEHuUzE AL Bam g 2
of ofel % %3l EE s EE o HEe gz oF

Aol RmEM HA&T A, S mARML mEHer ¢ A

=200



o] o,

o 7lel HBolmA = HES M EDPSe Input media %%fo]
ol 1} 2} output Form & K¥js FEEsict= FHHolo,

se7hxle] @S chal Computer o 4 FIRIE Yot He HIF
Bl moael 2 wA=e mMES @KE ANz KE B WFS
o kol oA Heb, G Hast oFE BREAE oo
= slEe WA gdch. a9A 4 BBY Aol Computer o A
EHE A& dd SREF 292 FHRENE o Wass
% ol ok, ‘ | ‘

o|27] 4L Computerol s o= {k#lZl olm gk
Mol Wt KRE Haclol #Ez Fzawe 2394 ERESE
Mol MBS Mo wet, zAd oF = feAE WA
g Yoo olmd wEel B XME +co, H Compuver &
SelEe A 2sEE Se ol ejop st= ZMAE  Hayel
B st Soi#h 7t Computer ol d 2 KRE hHAstel HKE
s wEe BRI ok e Aoleh, ol¥E WTAHEH H
e mAd @E=D de Mg 4 ded 2 Al Aol
= 9z 2 wMe fEpel H¥ESZ Aol MEHE Helsh, o
output forme AM(L [MESE A sl BEA A @E
= et '

® E’Dps@' Programming &

oA Sl ERebmal o=HE MgEMatRe EDPSHKEA

= S siksl |  abstd  Xobd  GEaf Rl HRHMLBK



KERS HEHE A%1 M @A RS MEis HEY &
Wie @Ast® Yoo Ep EDPSHS EFieler HARHESC] K=
E@oE WHSZ, 97 WEeld, =Ed AzAA L= a= @
Lo RMEMS RAEAS HMARS Hfittun 2o @Es SR
Bl kel BURM9Y RWER HMAES FRwl =ad M4
o] olubElel4 B Computer T WA FIFI HEREEMo=Ao &
B»oF okd ot A =Heb, HGkgo = wakwl HAE FEHEE] ozt
F2aelre FREo B LKLEe mulstm UL FHae LisdellEr,
Seldete o WS FRAH MEAALL e HES W
e pEd Yozt T4 Yot olF Hm —Boz HA R
g Bto: st BDPSHAE oS EMGcL +uA@
Jstol ohdch 4zAe, zE zHA MEel Fz ®Fel Ty
o mimdel FEH ol ME @GR LEHD FEE ScAL
EHe wol BEL Fzoebelols, zeum wel RESS BME K
Aol Mol Y& MEREIL Mo Bikehol wols, 14
A Tl #AE EEREte EodelAdd #ace EME #3tod
%AG ] Ao MMsich, s <oA= @HG o)
Sdxoix Y =a ZEMN EMAMS @Kol ouh ol =Fue
G BAGL dAetm EEGe, o AMEMRT AHERE B Edcw
ofete AMAS BES ofda ok

2B 2 KMol Sk EDPSE WA FiEox Yn ziME
A Edsin d: EAS mpel mMAE RMES WS EMGo=
Kjgy ol Foelek A mWE ek, oeld Ae BAE MEAKLS
T omRMTENAT Egdor sdov MK THds HES=
Mea sledA B gl BEE det, Fade e
Bifoln Rie ole7hAu SEe ssof fhel ool S Ui

2 o] 7] @ o] e},

ST

=28



4. EEEEEHAMBIGES £

BE % % B
=T

T

hE B ' | ek mEmeEe] RmE
o fEECS] HeE oh. A
o. e @WE U A% Al f8ES BREHE
o, kel e oF. KM

AR AE —ERES B &EHNE 7] e EREA
afEsy ohiet @EHERS HEBEE  debd o] EI
of  AEfEaet Bl zElm sl & o M k] &
b dBadst Heobrb afke] AzpEiEdhE Fillgdasgsled REKRE-
- S e R S () R

27 | %&ﬂ%ﬂﬂﬂ el vk b2 E B4 o4 ApEe]
s gt m—g Acldx= sy fe%.l~f%i'ﬁ2£*17f of ye} HEHEAE
4 mdEg Aeleh, HA2ld z LEE2 BrEsEiel AolA e fExE

(Work done )=+ [ffmsl mEHES fiksts Zolojok a=f,

O

2HBE gEHEHKC 313}].3 &4 $e#% ( Value. Index Numbers)el
SIE = #Efesy ( quant ity Index Numbers) of kgl EF[HAY ,%
FIZ2 HA=C ok sk :
SAE Y EXEBAE RFT 5T AT RHEA HESHT
—129-



pER BREAY AES AHok wtrte

2elme gmiENE ehcmEmel Efd wss dehEd 54
o EfmeE= @T¥ amiel @A fEske) bk z@
o Mk FEHE £ Yu HEmo=E EEABY #sZwolss
JbomEEhe HBE & e 2 okdT EMeKé o FAsa
HEAT TRHES Aokl et |

e fEEre] s

S e

Sl PO EEss wlE Smzme Hiksly mREes

)

T mEm Y FFEE AALE s Udte. ERMGLER

sHsreE  HHlEd

i
S
lie!
ku
=
OX
;
e
“..
do
e
o
3
l
=
it
555
Pl'
0

e FEEENT RFEE ¢ 9 Ex okdE £Ee B
wEs mstedlE AEad Aol

whetd SEBEREd A = B uiK S IR (LEEE KRG 1)
2 relzeplesslel  dhdpgre] RS R BRMiste zle] BiEoldlh
2eoh ol gt or Zeol W feE st ERM A dA @
o dubstd SAR gmuwst WERFS ERsA w9Ad S
e mAEe Aol sl dgolde

2 Az diEsfs deldc sHzaY ELY £fe B
Sshvdle &moE Fffiste He| =e FHctn & £ glen
3 st FAS ZAn M E2E s Saol m¥EY Y

mdmgle]  obd R 4misme FAE AEMeER REA IS



WA HrEolska T o+ o

@ HEEE

yit g R EdaEmiane] RELRS BEEmoE gésta
dow FEGA —REheR MAEIZ U= FEkol Ho

oM e@EiEMel fAmeld B £ = WY Rae wx ¥
n wEAESY ZBe AEZE BRY & dE FEdd.

2 WREE RS Hisel ZaRY REmM BRY SEds
fEastd  fffeste Holrl  H Hol AEEiEH frER == T2
A9 Zpe REMsteol duv giRad & A RERS RESE
o] Eatal2Ae el zipo]l BR fEXEY e BEIHE
JFd s - R B ERE S & = B e

wel ohdl N HIRS Bkl  EEED K2 KE
e AEAd ¢ g3 o msEd &BezA mEREDE o
FAA & ddl At HGE el mEMES REFF Abeld mEw

Ol

ll

Al =i el SR Ol
sheb A R kel ek Y4k FE wAdlsts Hrde #Hek

#e AEemME REES otz wew sbalE.

ob. fREel slE W o4

e fEAbe] GEGI ERE 1a A 57 (g% - s
Somae W WEAAK) S KAM mEsol K @mEA Suc
9 fleld FASL dew AH ¥ MEEECKAMEE S
WEe Mmotms 52 )2 Wl EXEPnE BRASIES

mlﬁﬂ‘—l 9}\1?:}-0
=RH =



MRS BR4S BRI AEEDe]  Wmel I3l WestalRhE
o ¥ shols]l wWgd HAH Weke Fasn gEel
HAANJNES BAstdF & Holso el

2o mef mEEe BASde AFSUAE Easel BAANS
2 BEI HET dFd —RENS @ilsdE Sy Aot

2o olghe EEI HEE St e A7 BaAsa A
detbe —@iEKS REY S Jout WEEF 2 HEE &T
gt EENEd A4T £ At 229 EAd 2AE A
de o [Ratdek ste =i BRAY SzEc HAIN ExRE Ak
sheho
el A apmY hwdaest pesEEse ges 9
HA mEEEEXSE ] Ky EASEEAY 3EASE =
g - MmE uW WK AasHE EX 261 FHME Ssmsta
ko wetd  Seldl A @Esa de EEP aR¥s BT

BE OEES Arsi Ytz @ F Scehe

ok fR%C RIS

D #EtEd Ak

maEae d8 #¥Y zme sde KR BRse Holm
2 =4 A¥ Rl zmws FHEA st

old fRATEIE fEmstodt @AMES HEE A4 g
b4l e RS fERE Rt 2¥2 ¥eod fapimEE
R %3 EERAMOE fFafEzcts ERE AU dE M
M7 ‘s

olelat Sohx HEm mEe FES AN ( Relative Inde)

=18



et gES] HES fentikiEs( aggrogate Index )@ sE
olet o | .
oA oA Fd wed 2 RAe BES s dsod
MERTHA Sstd s e e

ML S e R se e HAY mEEA W
HHRER S (EAIENE NHY e SENEEE Add wBAXRA
el F pHEme BHE Aolde

pEEmME WA mams W LEE A Aold smed Lm
TS AEHET AT chd BEZ HER v Zezsg
AR S fe3ce FHisz $E bR EAEMS @lss Hme
Ly S = R : 5 .
of ek o] imAdEmel (e XL ket ,,;,mgog o] 517
Czel 2fall kel EHS. PHToEA  FMHEE dd e EmE
bEbyol ok st of ok, ‘

AT BHTHREFE 2 WATESS 4 Ax mEe] o
o ofu @ Rape HMAT HAA G AL £FEEC]l Az Y=
BSBo A {3 (blas)e mH HRTHS MATHE. 1nc
= Lffy ( upward bias el Qm sAUEEEE s MTSEA sk
of T dommward bias )of U7l W se Y HAW Pk
& AfFmEcll & & ‘e ,

Zevh —RMS . RM¥He 2 AKS 4HEd Het tY
FfEel 7w skt EEBR] wMslnE iRAfmfemds % AU
Szl geow AEMCEHZEE R ThREE] 1A SESR RATEEel -

XA wA wWgbebRx M PiEks Wel FlAsSL e HKfo] sk
L GEHEe] M @AY 2 oAy =z EEma
A Rk ETHEEIRIE BMsta wAlslctw fEE i s E#

-133 -



W R L Afstr mAsd ok @ F Pt o] HHFHHE
e} o} _g_g% '7/101';}'0

@ sk M
@ ebsstol e 25150
of X2 1864 éoﬂ Laspeyres 7} #zRs Ao B A - pmepy
RE mEA YL mEES #ERAS AR kEstd fEpske
LdEe] Fsabd ezl o] gmMsKL . BF oo EMwvcl  Ei
R ( quantity Relatives ) o mEiNFHARNLE ZHAH +

gloel o wAE =&} 2o EET = s

1
¢ R Gy L e g0
QolzLP.Q'l ::L,I_u(_qo): “vaql(gl—)
‘L:qo DI REICO! R

ol dl  FiEKFlel RInste mBEEEALY . Hm (B)s 7 $4 FHH e
2 & oz HzAyez & zolze mEE . ERY oz It
2] Hikol #HARE F£ dot ofFe A JEAAe s E

o2 BRYE A mEHEFHEK]  »2hasbol oL HHQl Ao

ot

1
qo)

25 Pogj M e ((

>, Pogo > P0go

QOy sveenes AEFEIRH
P oaecssoscos AopEHfys i uiE

q seececoes fEERS FRGT 4ER ET BAR
IR O veees FHEEES

—184~



W L eeeees pBEERS
Pg sescesscans mmﬁﬁmg

e mme ook 2L MEEFTHHEAS @HAdS A EEs
RES (RS st oS mETHs] HAMAl jENE
HH e RAMA AT ohA mEELs KAMENE gt
stm gee XAmAMME MEFH HRERET St mas
< At :

p J}oMH‘E . ( Paasche fTormula )

o] fX S Padsohe sht AbTre| fEAY ko2  Laspeyres
Roll Mk mEES REd HEHKY Aoz EwEslz %3 i
BEAY HoD Ass MR 4 mBI RelF T
+ Aot fpaEEe mEEE EEdcE ste R w7l
ded HEMeE A AMHA = Hdd Sehe

tesghs o mE4EsC ( Paasche 459X) -
i

; 2, Piay 2 le((,l)
Q o] = =
2ZeRldo 2 P a

© 3 A sk ( Fisher's ideal Formula )
ol i .&LOH"‘] ulal  Laspeyres fstel 9|3 F5#%s Paasche
el o7 HHE Ashd  #AFHHE HIEAE wis o2
A wside e e =t BROLE SHAEAZ At mEmeld
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I have found.during my three ﬁeek stay at the BOS that the
organization and operating procedures of the data processing

section to be generally good. The section has adequate control
procedures and the utilization of the present computer is good,
The selection of a IBM 360/40 with 64,000 bytes of memory for
processing the comming population and housing census was the
correct choice and the programming staff appears to.be better

- than average,

However, several problems do exist, both with the processing
of the population census and general data processing, The most
important and imMediate problem is the programming of the census.
The target .date for beginning the census processing is April.

If the census is to be properly processed, then this is not 3
realistic date. This date can be met only by eliminating most
of the editing which is rormally done in order to insure that
the data tabulated is valid. This includes not only simple
range checks of each field but also checking for inconsistant
data such as a six year old child coded as married or a ten year
old having completed college. In many instances the field in
error can be determined by the computer and a correct value
imputed. However, both the edits and the rules for imputing
require considerable thought and time, From my-‘understandings
these specification have not yet been completed.
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To ecreate and check out the computer programs which perform the
. edits and impute the missing or inconsistant value require many
months and can be started, only after the programmer has receiv-
ed the specifications., It is expected that the edit and correc-
tion programs alone will require twenty four to thirty man
months; and longer if written in a low level language such a
autocoder or basic assembly. Therefore, if the census is to be
completely and correctly processed the earliest processing can
_begin around September or October 1971, Also, in order to
. program a complete edit system the programmers will have to :
learn several new program packages such a CENSE and techniques
‘such as program overlay., There is no way a through edit can
‘be performed in a shorter period of time and although the data
may be manually edited the machine edit can not or should not
be reduced , People are generally not organized
in a manner which will allow them to check one item against
several others as well as one person against sSeveral others
and detect an error. They can perhaps do it correctly at the
begining of the .day, however, fatigue sets in very early.in
this ‘type of operation and beforethe noon hour arrives they
will be miesing meny of the errors. Another point concerns the
correction of invalid data. Normally manual editinhg requires a i
large number of people and when large numbers of people are
involved, any set of rules written will be missinterpreted by
some of the personnel. .This alone will cause errors to be
introduced. ;

Although the BOS programmers offer great pd%eﬁtial the
work which goes on the computer appears to generally be organiz-
ed as if it weme to be run on unit record egupment e R S S
generally indicates a lack in understanding how to make best
use of the computer, both main’memory and input/output devices.
such as tapes and disk. An example is the lack of use of the:
two disk drives for other than storage of resident programs.

While statistical data frequently requires many sorts
and disk sorts are normally faster than tape sorts, all.sorting
at.the BOGS is either card sorts on-unit record eQulpment or
tape sorts.

Sl possible that .many houres of computer time could be
eliminated by using the disk for sorting, Before this is done
an investigation of the sorting time of bobth tape and disk as
~well as any other equipment, requirements that the disk sort may
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have should be undertaken. IBM has been requested to explain
the advantages, disadvantages, when to use and when not to use
both types of sorts. Both sorts are standard IBM software
‘supported packages. IBM has also been requested to provide
‘infermation on how and when to use the disk for genera! files
since this can’also reduce.computer time and thereby raduge the
time required for a job to be completed.

The programmers should also make better use of available
‘memory. Many times one or more sorts may be eliminated by u
using all the available memory as counters or tally cells.

This frequently well permit more than one table to be generated
at a time without sorting the data for each tabulation.. In
general, the programmers tend to organize jobs as if they are
to be run on unit record equipment or on very small computers
‘such as the IBM 1401 with 16,000 charactees of memory. IBM
has agreed to conduct +ra1n1ng at the BOS, centering on advanc-
ed programming technigues and general organization of work
for medium scale computers and to support the BOS with a system
engineer for as long as necessary. The schedule for the train-
ing will be coordinated with Mr. Han.-

It also dppears that there ére Jjobs which.are especially
well suited for computerlzatlon that are currently being done

*"hyhand. . One such job is the monthly industrial survey. An

: investigatlon of the work currently heing processed manually
should also be conducted. The IBM system engineer could
- assist the BOS in this investigation.

It is also my understandlng that the BOS ‘has a high turn
over in data processing personnel. This is not unusual in
most governments, however, every effort should be made to hold
trained people. This is especially important during the popula-
tion census. One method used by many governments is to provide
technical peysonnel with an incentive pay during the eemsus.
Another solution is to always have extra personnel in training
to take over the work when critical personnel leave, The
_programming of a census requlres a great deal of time by better
»than average programmers and can be set back many months by
hav1ng one or more of the programmers involved in it quit.
Steps Qhould be taken to insure that these people do not leave
the BOS either during or after the census and to have a replace- -
ment ready in the event that they do.
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My final point concerns work not being done by the BOS but
that I feel should bedone here, the processing of the Agri cul-
ture census, Most organization fail to realize the effort that
goes into the processing of any census. On the surface it
appears that nothing more than punching several million cards
and totaling the fields is required in processing a census.
These organizations generally figure that the data is already
"Clean" because it has been manually edited., This type d4f
thinking normally cause the period of time required to process
a census and the work involved to be considerably underestimated
resulting in either invalid tables or unexpected long delays.

It is my understanding that the Ministry of Agriculture

expects to begin processing the census of agriculture in April,
the same date which was targeted for the population census to
begin processing. As I pointed out earlier, this is not a
realistic date for the population census, it is even less
realistic for the agriculbure census. There is more effort
redquired in processing the agriculture census-than: there is for
the population census but, I understand that te date the card
layout has not even been, s+arted

iftoa S my'feeling that the agriculture census should be
processed at the BOS. The BOS staff has a much better idea of
what is involved in the processing of a census than any 3
organization in Korea, they will also have equipment capable of
doing the processing, While the two census can not be processed
in parallel’ at the BOS neither can they be done in parallel
regardless of who does the processing. The analysis of the
editing and tabulation requirements should begin immedi ately,
and the programming started as soon as the analysis is completed,
The cards could be punched at the KCC, they have both the
operators, edquipment and experience from punching the Japanese
agriculture census. The card to tape can be performed on the
BOS 360/40, 32,000 byte systems, interleaved with the regular
. workeand edltlng and tabulation performed on the census equip-
ment, on at first time available and third shift amd on a
full time basis as soon as the editing for the population
census has been completed.

Tabulation print tapes for both eensuses should be made
instead of printing the tables directly, and actual printing
accomplished on the smaller 32K system. I strongly believe
this way will not only provide more accurate data but in the
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end will provide it sooner. At least the delay will be immedia-
tely recognized. 3 '

In the end, I would like to thank the entire staff for the
warm reception I have been given during my stay., The coopera-
tion I have received has been far more than anyone is entitled s
.to even hope for. Although three weeks is not enough time to
accomplish all that I would like to, however, because.of the
cooperation I have received -considerably more -has been accomplish-
ed than could normally be expected in three weeks, I would most
appreciate it if you would convey my thanks to your entire staff.
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