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•• , , ••• ,,, •• "11111,,,.,,,,,, ,,,,., 
J lurn been follOldn& llith lntenst tlMI 

nr101 of uU.cles proap\ed by Ven Pllby• s 
''How Do ... bOII It's True!'' (CllYPTOLOG. Febnl• 
at')' 1976), sl'ACt tbb topl4.: a1 of priM ~
~ mine tho tm I spent in 8Sl Ad F47 
wrklna the NoTth Vletnaasa AlJ' problea, .. 
ncount.ered • £• ii' unnt. of ...,..,iut.iOIIS 
dccep~. or •11,J1GOflna." on tM ,-rt of lliVAP 
fllhlff CODtroll.n. llg1~ of tllno oc:~csnce• 
wen poorly dou 111d would not ataacll up io any 
utiellti.- 111111i,ilc •~nun,. Unfor~tetr, 
in mny cuts tllt'T tffec:Uvely ac:c:ompllshe4 
thri.r fUIIIOR of clbnptiq u.~. ~ ... ,,uau. 
Olrr.ln& LINUACIEI\ 11, 11C WN c:opylftl HYAF 
flpwr (aacll llls,11~) c:o-.inlc:atiun dd pass
tna tll• inforatlon to aa Air Fono GCI COO• 
ttoller for on In protectin1 tho U.S. l'H'ik• 
•l~nn. The thtlinoss rect\dnd dtcl not per
alt -.., ncond•pssln1, w it •• qnJy 4uo 
to tlle coapetcace of tflo USA•52J oponton that 
mny of thcM ~eel clocoptlou lm'O ..-01• 
Iliad u the)' oecurNcl. 1t tllin vu-uy quos
tioa or poasiblllty tha~ • NlG was 1ctuall1 
....euq to the u.s. suuos. hOll'over, tho in
fcma~loii. W to bo. '111M, uoetJq not oilt1 
,ecurlt:, probl .... 11ut, also caushla soat or OIB' 
cuttGIIOra to Main to clouM the cndlbUlty of 
SIGIHT. Tllil led at oae dao to .the d~ 
•lnl c.oaander at Udol'a (lnfonally) ...._ln1 
lllat 11!AMLL (our lraapoas Conttol Centu) be 
naftd fro• tllo air bec:auso of lu a1lep4 
umell•blllty, 

11111 potential f01' caulq tllo c:ustollln' to 
loso falth in SIGINl' hec.ause of our NPOft1q 
ot fa114t J.n'"-tloll auo 1'tilcct SON¥ quu
tlons ln ian of aur noft•Uaoly 1.-rr ftllfft• 
ln,. 1'ho pqbl• ,._Uy &tu\OCI dut'!Jia aft 
earlier plal.St of the air war, wll• tllere vu 
SIG!fff cridnc:e that U.S. gpe-r~t~l ...o.w4 
111d i111119NllUY oven~ i-.c>secl uau:atlou. 
Ill. .... cas.s. ~-OMII)' d.r ,aneillanc:• 
tncklq, tdltcll -.. btll to bo valid, .as ~ 
to sllolr th.at u.s. aiftftft tiad 01~ovn re
stricted areas. ~fwlllllatel:r, • r .. una of 
ailllltlty CWNU - 1"11 In c:o~~ eOZWPds, 
and anr aalsslon tllat SJGINI' coul.4 be ••apoofell, '' 
tftll U fl •hond tut .. llffC dllo tG se,ant• 
th• Y&llcll &oa die inV&lid f•ir1;·.u1ckty, 
could bbo beOII used to dlsl:J'C141it our rapoTtiJli 
of all questionable lacidets. 1•a bapp:, to 
soy that th1, dedsion ws ade to publ lah tho 
fac:ts of tho docoptloa taddDJltt, and I think 
om overall i:ractlbiUty was onb&nc9d by our acl· 
aullcm -th•t wo could bo clecolvad fol' • llhort 
period. • Ince lt ahoNod we wuo &V&N of the 
pl'Oblea and not Ntrutl111 bohi.nd • clala of 
lnfalllblllly juit 'boc:auao wo WOl'O u1J"1 '8IGINT. 

,,.~ ,., ..... ,., 
cludod 1n AJrf discussion of ihe cndlbllitr of 
SICIJft'. That h decilpl.lon a1atcl not at a po
tential nm, intercept opcnU•• ~t that 
lnt.nded fo1' tho Ul'Jtt'• Ollll chain of c:omand. 
lfhlll MIG•lta WN llnt 1ntl0ducail Into th• 
H\'AF, a period ofupp,aclo~ convcnlcm t.ninlna 
... t,ep fol' • Nlec&od poup of twAP pilots. 
Fram val'lou other so.rces n bu • aood 111H 
o, lllt&t tho tnbtlna pro,ra ~• consist of, 
and wre patlfld wtltn SIGlNT' ta.eel It pro• 
ceecH01 acc:cmtiq , to our ''°'l~tlont. At this, 
UM wt cmjO)'N ,n CMCU of ndlllldant COi lK• 
Uoa on JNAF fiilJJt ecilvitr (ontlapptn1 flnt• 
part)' "•tntqlc" u4 tactical with thlnl-~l' 
ll&cblp) u4 lllf~ c:cmfldeat that n wero ,'1•-ln1 
little u any actlrity. 

1tilft, one .. 1 we intatellptod a report hem 
probably the unit•• tNinlns offtcer co Ills 
llodquanora 1lwln1 • NC&P of the tan, anth'• 
trainln,. 111, 1l\llbeJ' of clays tnd datet coln
cldtd with 1dllt N ~- J~ge4 inll GUI' daily 
collectl.cm (f&b...,eatbn traln1na only at tll.1• 
point). but ~ f~pq-11 !or ac:Uvitt oa tlloae 
clap nn Ulll'•ll&tlcaU1 h~. Wen we 11hs• 
--, iifmdliatelJ '°' ora,n of ntpt activity 
by pUatt In tninlnS, who WN .al-,s lllllder 
cloff surwlllac:o ud' CORtl'Ol ,.... tllob- in• 
•t..-lOn, "lell ..._ly H t-.!pl)' ........._\\ 
c:oUoc:tioll ~' 11IU , ..... uiiNasnaltle, 
a111d aftn aotna over 111e •••· litaatloft Dlft1 
tliH. l cue to tilt eonclusion, •114 publlslled, 
that the uall)iq lMtruttol'.,.. paddl.Da tau 
fipNS. 

Pemapa t alululd llave c.acmHnatcd the nport 
• IUUo an widely l,elon ,lJllttUII It out. · 

Ructla flea GUI' custoan ... 'Illa-... but 
l'0"SUHiOU 1niomau, WON' swift u4 atJODI, 
aostlt &10111 the I lno tb•t .J 1'lt ''dutroyi111 
tho c.ncllbili&)' ~ SJGINT," I cwldhavc~roly 
(lllblullod t" .. ta _. let u.o custaaen ,mw 
the.u o. ccmcluslon, wt I fol~ the ~c 
... Mc:fl"'7, • at NSA, beCIUSO of CNI' con
aunt cuq1onn to it, llaould 1'o the best juclaea 
,of llblch BlGINT' ts •Gild, tnd 1'bt.dl ahoold bo 
troJ.t.ocl "1th rosorn, ind I penoun11,eu•vo 
it•• Ulo due.)' cif • protesslonal repoJter to pro
vt6 t~ls tnae of evaluation to OW' oqtmcrs. 

1• a,r&o that. tile whole nnp of 'to.vut.1on
able11 SIGIKT could use twtber atudy D4 ,ctu. 
cwi• i°" at MSA, not on1)' pat,apa to fntMr do
fine tt .n, laplov• on c:ap11,uu1 .. to ctetact 
it, bu.t also to brlftl Ollt l.nw tll• ~ ~t la 
ofton omsldered oae of 1he t'urallt1.oublet11 in 
ow- profusion. Perhaps it. will be 1•~~ foar
sne if an peopl• wulnaua4 :Lt'. 

MOt.1101' very intonstiRJ fora of decept ton 
W&I ncountelod whlch I r.-1 should llo i11• """""9tw..- ""8.:a.."ff"',.-:--_,_.......-:...--.:--.... -..... ... ..JiL:. 
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IIA•IIOSTltl ltJ. I 
~A,~. S, 

JlOJ"'Jm'IDRJ 

A, Finp-.:JA•• &ton 

I, Cot rld of 

c . .1,pantse aietesan (1841·1909); tlle 
out,t•fu1 fl1Uft tn tho IDdemi
satlcm of Japan 

D, Gnmn po11tiqinaSoni•t patntu of 
lud~pu aid anllllla (1880-1916) 

B, VU 

--81 108 5 uz 

n "'ii "'ii iii iii '"ii 
F. 8rltllh sculptor (1110•1959). bo1'II R• , 

Ytn- Cliy of a-aw.an pUwnt1; •tso. ono T6 iif 62 iii si' iii 1'0 
of Eot.tn• a S.Ut HDas (no ltln) 

I, Cell cbar•ccorl1td by ,i.y or 
c~a=,tns color• it 41aplay• 

J, LJrk. ueually of .-iroue chal'oetu 
and 4141.aptcd to _.le~ • att1J11 

K, llbat tbw prl-te tmre1ttptor ••Id 
wea Ml 10catea tne auo-uasaered IIOD 
ot ebe f.lrit ,r .. lcfat of ct.. RAtpubl~ 
of S,:,ru, VOl'liAI at a •hoe lueor, 
(eon had left ht• job •• • photoS~ber 
for the Luca pub111bf.na aaptra) (11 
votd1, HNHted by 110f11 tf.tle) 

1., hcut ll'OUP or 14Yi•or• co Chal'loo II 
of hg ..... 

"· Stringed nalcal tn•tnlMftt 

II. Jnfertor •~ 

msT1mm ""a:i' m"1i-mmnm 
utJli'iuiii 

-,- :m, m 
»mm 

O. tlum told lie thou14 ub ou of tlleae 
•• a peaanc•• the pllfetJ.aa eipt l 98 ffi ffi Ti W 
w.te'lllllu IC the lluild~ll .. v.an-
hOIIN u1c1. "If JOU caa pt the p111Dt1, 
•atlle.r • l tAOW aue l c- set ~ha 
1~1" 

P. A lOC of peqp1- .... a Cit• PTO
IIOQIUl.q tlau IIID~d (look lt ap I) 

Q. D, s. FWtllant apllCJ 

a. Cbloeee 1a111 ~ 

s. Group of r•l•c•d lad.Un tribe•, 
Paetfl.e Rortt..oaa: c:oaal&l are. 

---ll 83 104 
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,. Senl.OGCO endioa uHCl "' Ylll hyiuwr 
le "nae JU111 aod I" (abhn, a'bbn, 
abbn} 

O, lritlab t • m uf oodluraene (•l•~ 
uaed ldlien •ddre••lna •o:IOOno 1'hoto 
aaao ,o~•n forgottlffi) 

v. llehear. 1lld.ft J.n tova~lw - •ttae 
- of 1uzar1'" 

U, laob Pl'lctted, 111 the 15th ceotiary 

Y. hoduce • dtdp bJ' UM• corrodtd 
'b7 • i=D eb• d.cal -,nt 

1. ~Int ot a pa ('l>.,...ltallpolDO 

&1• l1111orcaat cgapoiiac~ ln ~ter-
. ar11b&c• ayacn (a,btv) 

Z2, Dilute perfu.. lotrod~ecd c, 110, 
ta Gcraany () wla) 

ir 3S n !» 

zt ""lo iii 
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tJ:isbrlelpa.per it l ntenclccho prosmt scM l eventually NIIOVed fTOD the RR/TIPS systa for 
SeJIC1'al ~--.ats c:ovnin1 1111 •zpor[cmu ri~ ihat nason. ~,t file users ba'fo beCI\ qulto 
tho CAMINO HatunhJ.an&ua• Maehtne Files anc1 Uff>' to get • cop, ol tJut prl"cout. so 1on1 ·•• 
other COlll'Utffhcd nat.urah·l•~P •ll'Of'klna lt vas of • convcmhnt 11Zo and shape tor no.r• 
aids. It has 1cc.d LO ae that tlw!se raar>ca •1• and use (l,e. • COllplCt bll .. docUMl\t 
llll,ht bo of SOIIO value or lnterost to owra rathe-r than • cmbe~aom • llc'hlno Ustlq cm 
cor.caned wlth acchanlted language ald1, ldltther she 12 paper) • 
H ·Ules'J or •• detipen. 

In con.t,lderina t»s. desl.cn of a natural• 
hnp.ago dlCUOMt')' (H in any data ianagment 
11stn, llovover sophlsticat~ or rud~ta~), 
there ue lhrN ob"iowl 1tlncb ol 1hi.n,s that 
n1llf.d &o \lo dan9: 

a) bulldln, th• file f,onexh1'2\Al souues; 
b) mlntalnlq dM, fllo b)' addltlCM, dolo

tlo:11, ODll' corrcctlOfts~ &lid 
o) cprryin1, dbplayiq, or ostnctlna dota 

fra:a w file £or da)'-t~-d.11.y open
tlonal u10. 

'Ibo attcnclo:n of mst ~ s~wuu hat 
centered on the tuk• undtt head.bis c: lhe ways 
of looking up, Nurcanaiq, asnipu!•tins, Mid 
dtsp1ayln1 dau lro• an tx.btlll& file. 'l'bls 
ts. adolttodly, tllo most intnostii:1 area ecn
ceptually. ad provldu tho mst scope for ln
vontlvo•cst 111 -.oftlW'O dHlp ~ prop.aa.taa 
teellld.ques. 

Unfortunately. however, at least ln r:IIY' ex
perleaco. tho ml psvblcu ilM>hod in tbe de• 
sip of natunl-laapp woddng •lei, "'volve 
around ereas a and b. aDd oapoc;ia11y an, a: 
the lnltlal bullcl1n1 of the ,toiur, filo. :nte 
quoryh,a or dlsplaylflJ of date ftva I eo-plctill!MI 
rue flu rarely pnseated' any pnblas in u.e 
CAHl?\'O files or •IIY otlln • echMhcd' .nkiaa 
1.tdt I have wortd whb, E~en '4lon 11ft on-U.no 
qwirylna facllit1 ••• 1vallable for th~ c:AMJNO 
RYE/TIPS fllea, lt wu used pr111Ui1Y' {in faet. 
alaost 50loly) by the filv aOClltivOI thd• 
selves for fll• ualnto:ianco. lt M&t 10 little 
usu tb•t two of the three files tnvo!vcd wro 

I was, IQ'IOlf, 111Tpriscd and dlS$ppolt\ted 
llhen I fint dlscovored tu\ O\J1' RV! ft lo uaer, 
(u llittlnct frma tbe ell:ccutlvh MiftUlntna the 
fllos) had beon so -reluettnt to u•o tho oaten• 
slvo and weJ l •Mdpfd •M-1.IM flllll')' capal>Ul~1.., proYlded' t!mlugh TILi, Qui' CANUIO c:111 .. 1:t• 
tee DNt: ln&I .-r-e ftplUl)'! attftdid b)' a TIPS 
ftpt'Olffltativo, vbo waned u a , .. r or .,.a. ln 
aclvoc. t:hat we were not usw the capability 
sufflclantly to retain lt. Wlth tlu.s Jn mind, 
we aade a concerttrd effort to• aet. up apeclaU:,
pl&Medl COIIIHS 1A Tl ti$ •lllpliflcd and .adapted 
tor tb• rAOND user. IJld to encoun1e users to 
USO th• RYB ~··· la the last aaal,sl•• 
lt vas evJdent that h vu s1iply ~ .aMa 
and IION conv4!ftloat tor eactl Un,ulst to use • 
printout. fte iprintout 1111s rlght cm bl• de1lcs 
no one else coapoted Mith h!a fbr acces, to lt: 
t.t wu alvays Nady to bo opfflcd anc1 us.ccJ. He 
already kaev how to conault a phlted dlctlo
naiy, and hid no IIMil "l&AauatU," proc:eduN9. 
or nalcs to learn ud pt u,e4 to. fllo ffl 
tentMl. in cantrut, ns "doim the ball" or in 
1110t1urr l'OOCI, It MU also •~1,. durln1 tho 
per.Led tiefon TIDB appllcatlons vere atven tt.iT 
OIIQ •11tc•• ~o be cUllor •lMctiGnin1 o.- 'ltltT 
•low ln Its rupon11. b •• I ca hmlly 
blme tho linal_.&isi• for us._.., tho handy print
out; for tha It lfllS III lntelllaent, CO&t•efftc• 
tlvo c:holco Cor tbt tiu &Del that pupo~. 

Let 1s ta .. • clOIH loot. at lfhat tJw anai,n 
llho 11111\es to build a IIOdaanhed laquqo 1Ios• 
HI')' flu to do. He u1t select, frOII a wu!~ 
nriot1 of potential IIOIITCH, ju1t which him. 
rroa what kinds of docm•n&i1 CtraffJc. tnn-
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scripts. c:oll•tcnl. ifl•house ptdlllcatlo11s, 3d 
card flln, publbhcd dlctit>narles. blnd11rltten 
notos, ot:e,) ho•Ul includo ln thomcblao fllo. 
lto aa1t collate tbo Hlected dara ln such a way 
•• to NSolvo dtscreps,icics in ,cpresentatlon, 
for•t, pw:aatt~I lnfonat1011, etc., and to 
provido • clear, consittcnt, 111\d us•f\11 dc>cu-
111nt f1t display fol' opcnt10rlal J"lfPOHS. ln 
cllooain1 tfl• df.tti an6 ilo$llftina tile for11 of tho 
• lcl, ... 111111: thlat af the ld!Gle 1'111110 of pot.n
t1•1 uon of "1$ file: MW tra!noos u well u 
senior aalysts; cryptolinguists uul n111ortcn 
as nil •• tnntlatQrs a11cl tnnscr.lbara. Ho 
aust gtt tho dAta into mchlnable fora in some 
.. y, snd, as Ill• fll• paw,. ho llllllt ed!Anc:t 
succcuive torted prin&ouu, chm Col" tl'l'Qrt 
and di!Kffp,.nc.lH, and pt thCltl con.c:te4. 

ln a:lntainln1 the filo onco it has llffn 
,enabllshecl ancl -hu co:aplctod it• !nlt!al .rapid 
growth. th• fllo sponsor.._., sN to h tJiat 
tho fllo c:ontisni.e1 ~ bo "°'pcmstvo to •11 h11 
Mters and tholr nffds, ln spite of frequent 
reorpnhatlons of Asn.oy poncnnel, cban1as in 
m.ulonl. and new dcv6'10fllltl\U 1n the exurnal 
world of intorrtaUOfllll .venu, Ho rrust ak• a 
contlJndn• effort to (f)llett eontdbutl ons of 
n• teru, w soU.c\t COMtant foadbaek fne 
all flle Ulat, vhllo NArchln1 tor now ao1DCOa 
of data tltat sllould 'bO added to tl\o IUo. 

How 1~•• shlft av-r ati.ntion to iho 
que1tlon of how tM Ulb outl tned UOVO UI\ 
~t be a.cceq,1 I.shed at pJWjCllit: ud In tu 
near ~r-e and~. To .,n c:owp14cl'-oric11ted 
aran11.1•rs • it. s.- vb• iY..-. c.o er.. polnc of 
trlvlaJity thac each 1ponso~ 1'hO nooib a IIIO(ba
nhod laniu,.;o ald 1hvlald do all tho WOTk hu,., 
self. preterlll>Jy at ••• to.,.lnal" (unspeclfied). 
ll' he cannot do all die vMIC h!meU, for 
111\atever Teasan, he shOuld pt "'saaebody oho" 
(also U11.Spociflocl) iu ·hit °'°' DJ"pnliation to 
dO it tor Id•. '1110 l\)'pOQetlcal auqer vo 
arc quotln, secs no dUficulty ln any of tllll. 
~ con,ldeH the prablCII 1olved by Ill• addco. 

Ift certain •pacifle coniexu, whero on-line 
ie1'1linats bvo already (for a varlet)' of hh• 
torical•or ,~t~CII NH1ffll) bcCOIIO the prillllr)' 
o1' Oftl)' way of K~eHiftl and iailp11l1tin, &11 
data for a problea, 1t aak:H excellent nnso to 
put laJtCUAC• aids •on Une t~. tn these cues 
(o.-, •• th• G TE)INlS £aclUty). tho need• of OH 
tp•clflc set of user, ue beln1 m,ply •t by a 
coaplete e,st• dcsisn that illclucln all th• 
wolltlnt alcla they r,cquiN. :nion an stUl, 
II.Ow6Wr, mft1 scanned users ldlo •n, end oar 
rea,11111 for amo t11111, ouuldo or tlleso advanced 
ptojkt.11, For the•• pncralli~ or stondud
l&ecl c:onvotlotlAl flle-m1111enanu procedul'e, 
lnvolvlq ptrledic .:,datl111 and niu.ss11t of 
printouca, hN beGft en oflec:t1vo aSld ,et.0nomlc:al 
'ti&'/ of 11nin1 the ~ob demo. Thb altuadon .u 
a.naloeout to uat 0£ t,ookbi'ffkcl't "2lo do not 
fflllllre cuscoohd proc:oulna 11stG11S end who 
uko use ~f the Standatd lookbTCali.H' s Pack,a&e, 
CAMINO ls sueh a syatn: • "standafll lanau10• 

atd pack.110,11 u it wrio) now ..,;uoi1 io aoN 
than 20 lanpa,n. 

For 'the Din)' u1cr• not now aerwd by a 
aaatoal zed on-Jine Data M&nqeaen.t Sfl'tell Ute 
TDIUS. th• am11aior1&1 adv.lee Cl•tcd • ~
para1r,ptis b«~l dc.,n1 11 llolp ascll, 1110 tcmlor 
11nau1n who u tlla one c:o11pete11t to clOYlllop 
and mJ.ntain adlctionuy 11 usuaUy called upon. 
to do m,iy otbff1 9QH oparatlmiall)' pressinc 
thin-., in o.,,r,. Aiwte of his dQ', He matt 
translate, 11-&cn to tapos, 111d nport on 
tnfClc; teach courses; .dwalop nalnlna Ute• 
Tlals and teste; dttlff fnquont quut10M and 
requests tor troiJblo•shootinJ fl'Clll co~wrter•, 
and 1UPerYise the IIOXk of Jwlor collcquo, (to 
nue oaly II fo111 of the domndil 011 his Htoun:cs). 
'!be ,rab1• is esMdally aeuto fo~ •1'1• 
UftiUlsts lllho a.Lit portion tllolr tlu over 
sove.ral diftennt aan,uaps. 

faced with au tnao laedi.eto petJUHa, 
the ,entor Unsul• hu Uttl• or no tlae, 
onO'l'CY• or "•ct of a.lftd left ovu to work on 
the cllcUonuy at all. let &lone do• I.he extra 
inl'tl• l 'Mort nquln• tv acebanl&o It. ,Ho 
cortiinly ls not usua11y eblil-to spend hour• of 
l'lis tl• alttln1 at• ~•nl•l (vhkh M b 
noi routinely uilna fflr enr otber purpose), 
teyba in bb o,in ~t• Of a&Qn• li4o•W•lino 
cbanfH· Plndina Stlill8one elae to do these tllinal 
with n Ilia om °'P.¢.iatlon i• aha qt t.o ,c 
very dt fficult ln prectico. heryo~• else llhO 
ii qualifialt is just u buS)', ud Just _as Ill\• 
&1110 to tato tlu to 11t at • console for hours 
on and, concentratiQ on tbo cllctlcmary. Holp
ert ldJO ero ut qu,llfled 1blost lnvarla1>1r 
camo E.ir- an ,p!Oblas than tbt1 solve. 

our hn,otMtical' ~r, ~ n lla'lo boon 
quotlftl as a Devil'• advocate, hu in iacdl•t• nply, by which ho apln aoet• to deflno 
away the anllU'd reaourca-• llocat.lon probln: 
"If~ spoijor orjanbatlon doosn•t noNI tho 
dlcUcmuy "'11)" enouah to asslp thll neccH&l"f 
NIOIIKCIS to lt, obviously It liil't 1'NUY 
needed at o.11, so ..e can forsot lt," Apln, I 
&aNIOt accept this ropreshtation of tho situ• 
&tlon, ho111Her useful lt ay be ln 1bpUfyln1 
aatt.ct• for tu 1111Mp1'. 

It soa•tlacs seens to ce tbt we havo a 
atnmp ''achilapbnnic" attitude ln our Aaency 
about ''Ns.arda. •• or 11\&hed any 1ons-tan1 
act.lvlt1 ehet .ptovjdas a cU1111latlvo baclcjNunll 
of uowled&e and perspective Ol'l ..,-to-day 
plVblcu. Ito 'kllOII' mt .,. need thl• llaclc,round 
- -conU~ey lllle,a the ddps ue daft, but IIO 
n&W01' feol el• to uilp to it the lona .. tom 
cocalC .. t of NSOUJCOS ICM.ch 1~ dnolopant 
and a,intawu:i reqllh'e9. 1111111mtvalc:1e• 
appUH not onl)' to c1iC:t1on.rles. llU~ to ccmtlnui tY 
Oft cryptosyst~ ~ tupts Mt ~nuy actlvo 
1lut llkely to surfac:c •Pin at ~r ~•t. O.llo of 
tile useful tuact.lcns tbat Pl hH peHol'Nd ovor the 
)'fttt has a.een to flU this 111' wMl'ffOl''DOHiblo, 
• IMS to a11lntaln a cwutat1ve a.Dll hlstorie.al 
peTSpecid've on operational probl1111S. 
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In Ill)' II01'1t with Mdluiud mitunl•lanp,- • 
flln, I lnmad so• of the tll1n.,, d.lJCUlled 
above the tum1 nv. t ltepn ea:'ly, 1111d llan 
eontl nued •· vi\!loat notabl• eucces1 -- to 
snppl• wlth the prolllca af davlslq a slq,le, 
ecoaoalcal. and effective tecbnlcal• 1olutlot1 
fw tho di fflculties 0£ butldln8 oed Mi.Dtalll• 
ln1 1&np1110 filu. I experianted vlth tUdl• 
in1 fllo exocutivo• to use terainal ay&tas 
(o., •• the U>D!S'.fAI and Bllnou&h• Word Process• 
illl $)'11C11S) to nalntain thelr own fi1os, Mil 
1VC111 cliscovend tut few of thal ha4l tho ti.Do 
to span for teytn1 Jn tbel r CMffl daca. There "°" otller uncapccted fUu 1n tb otntaon1. 
as woll. Olsuters Wdnd the acents t n 1:110 
procaul111 systm causad lass and dclStNCtlon 
of stored £11••· lbe COftStUt, -~ltnry 
wn,os of softnn end "rulun (to vbl cll all 
-...m c:6•pUter system sen to bo subj,ct) 
created • real prollJ•, for U.O OC~Hional user 
such H tJte CMJMO fUo eucuUvo; he n• apt 
to ctbcover • on urinr to brin1 up hh file 
OJ' run • proan:a aftff • lapao of • row weeks, 
tJtat nolhtn1 110rud1 anym.ra and nobody bov wht. 

In c.&o,1111. l wuld lib to list a rn SID• 
111.ry COIIIICntS reaanlinl tho philosophy ll'ldor
l)'iq tho pn1mt IIM~370 off-lln• CANINO filea. 

• 1 ltelleve tbat c-,uters an not an oNl in 
tllcmo1vaaJ u • COlll'Cttt tS,.Ctll lst prl
mrlly ln.tenned 1n appllcadou, I aa 
here to Hrve ~ uter vho i,anu to perfo,a 
an operaUonal ust: in ,hu cu., to per .. · 
fon apcelrlc:: llqulatlc and crfPtol hicul•· 
Uc WOll'I. i11 suppe~ of Nlll\ &t# aion•• 

• I - COOVlllCed tJan Unguht1 and othna 
vork!ftl on NSA lt11111e1c problic:a nncl the 
best workln1 aids Uaoy can act; thiry ne..s 
not only the ,ennal, opon•aoor<co 4et1' 
dlctlcmuy. 'but &1$0 a bl'Oa4 S,CCINI of 
spoctallled .otkln, a.tels W 1lOaMrlo1 
which aN nlaUd tO • 1pedf.lci Aienc::y tu• 
aot ud lllSllOII; - ~ be developed only 
within tbe context of that cast. 

• I boliew• stronJly that m:ac:hlno processlna 
cc be of nal eorvlco ta laap111• ualysu 
in dn•lo,ln1 and Mlnt• lnlna rood vortlne 
Idell. The lnltlat utn upcmditures of 
•ffarc and ~la &-re aply Tepald ey Jatoi
advanua•• C•·I•, tha availlblllty of one, 
up•to•d&tt oclitlon of tho file to au po. 
tential users, and the Hila.th• ease of 
•lntfl&nc:e). 

• Unp.iats and fll• 1po111on hequntly do 
not, thnsolvos. have th6 Um aaid enel'IY 
(no~ an they usually pemltted tb• t1-
by tbolr muaora) to creato such A •clia• 
nl~c• aid alon,. 

• I havo felt that tho 'best uy ! eould help 
to till these nal nuts., ln 0. llbsenN 
of any tochnlcal solutlcm for tho piobleu. 
waa to clo for th fllo apaasol' all tM 
IIIMlhine-orJuted thina• that dld not re
qcln his ltniuistlc e'ltpGrciH or hit knowJ 

led1i of the probla. Sl.oot l had a back• 
fround ift llnl',llstlcs and • pu11n1 &c
qualnuce with a mmber ol 11atural 
linlll&IH I J CGUld IISO-help 1>)' dolq ICID· 
collulna oil editiit of i rolati.voly 
• ldaanica1 son., and ln ,1 .. m, the file 
10 tJuar lt &CCClllpliiW wllit tM spoltlOI' 
nc-cded. Wlth a 1meraUr.ed srst• Uh 
CANINO. I could -,erfima t»se sevices 
atr'OH•tM•boudl an4 ln 1111 lnterdlklpllr.uy 
ti&)' tor mat users, .. '141 tlms ha tlum for tbe 
skilled ill\JUistlc and aul,ilc IIOH thay, 
w only lhey, are qaUflld to porlo111. 

• For all tbo10 rc•sons, CAHlll'Owas desiti\9d •• 
a COll'leaUonal fUe-alntonanc:o s,st• oi-, 
• ataclmlised hcdcr-tnUer lonat. ne 
fonat vas so pl.nned as to ucoaad•t• tl!lle 
wldost posslblO •cope of UHr need.•- I hlYI 
allo ate 1 t a prullce to help tho fllo execu• 
tlYH 1n a, way J COlllcl a1 they WlrO fJUlldl111 
th•IT flle,. ra!OYl"I f-roa thla .. iu:b as pos
ilbl• of that lnltlal burden. 

I bope tut tho .,.., .. oftlut futUH will sol VO 
• DDI of tbo pnbl•• ant1onecl 11\ t.hit paper. A good 
10111t1cn ,;J.l 1 b•coao • mn 1111d .,..-e .cut• noco.Hlt, 
in u.e nen r.., you11 u the Alenc7'• ,rowth ts 
CIOIIStraSned aad th• volua of aut Pl">blais exp1Dd1, 
a.npap analysts wi 11 ll•ve even iess ii•.-· to al
locato to--, .ore utivltlet •• than the1 "°" have. 
~n p&TtlCulu. I hope that taeh aal,st lfll1 
aoon l'lawo • ttndnal at OI' oa bl• awn dHk, for hll 
a.n use, 1114 that tile caputer srtte0 wn 1 ~.Ide 
to nch btdlvldaal In tile entire nap of lt1 
us ..... an ,,.,_,.,•t.'• that nu1,--.. .,. .. ,bl•• 
rtpenaa11J cmipui:1--, faclUcy.11 

A cntnl lsaue b ilab 11&UOT of tlw .._.,.., 
laterf.&eo,. 1 the lanaua,o 11111 Mt of ccmvcnttOfts 
tho unr J\u to learn in 01'dff to tlulld, aain• 
ta.in, and ctunr • utur&l•l•iaa• fllo ,(or. 
!indeed. to do aa,tllinJ at all) on • temll&l. 
llale.1 thb interfae• ls so doslptdl, a, to ba 
H •laple arid natural as posslblt. Jnd. In fact t 
ta be •Lniaal ~r vanlMinl as uol,scacle to 
tho Un,ulsc. it wlll be an wifalr w,.11.llon 
upon hia to fcrtM hie to use tM t1at•• '1llo 
lapte lllould be ao tnnspannt •• to be lft• 
vbiblo ... tJt., UIOl' ellladcf 1cM to .,.., oni, 
o,w r..oh ~ to do evel)'tbtna ibt tie 
11Nda to do (IIOt lllll)', u lit '1q~t: N-204, 
Tit.a. DINS, etc., plus a pltdlon of opent1n1 
ayatem, tUo "scdptJ.11111, tdltora, CIOnh'Ol 
lap1as. otc. ) . the tenlul Md th• 1y.n. 
mst N thaly us,r-ffioa°'i to • .. , that ,can 
c:aae only frOII a canf'ul, Gpe.l•llladed study ot 
llhat usns ~Uy do and •t. dioy nail:, naod, 
Oft their Olft'I tnm, ud llOt • Study adt by 
c011pUier ~i•llsia MM hot no ini.rett ln or 
aovled1• of aqytbln1 bui llal'dN&Ye ._ ,oftwan; 
H if they •ft wa-4~ t~lves. lfwo do not. 
have such UHl'•Oriilfttod t7•t-, I would at.ill 
cont.idoi- it coat-•ff<Mtiff for tile mer; evon 
1n 1915, to tum Ms IN!c:k·on the &hlay nwaachlnt 
ancl ttlck witll hi• prmtvui. n4 bis pneil. 
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TAR ssan1• ~fllBD 

C'Bachud Usda,, (also called, at ..-s,.. 
''bac~rd dictlonarles" or "rhv:nins di ction• 
ad.es'' • and, 11' u.e .Udaic 1110rlcl, "~• terao 
dicUonarlos"} aro "blclvan" in that. wlb 

, 
; 

.,- ' 
#I ., ,, 

onllnary dlctlcmules (vhlch lbt etrles that ,, 
HO alpbbol11ed on t9'o fJnt, thai the NCON!,. •' 

. 
•' 
'; 

tho tile ch.int, e«:. loner). they list efttri~ on o..- c~ onat H •• no ent re 
•lphabotbo4 on tho lut, tt.a1' nut-to-last,: ,tisct\al llllon 4'•1l'ftl with lnilK!W .roru (such • 
lhe:i th.hd•f'nlll• laat. •tc. letter. Such llJJt.- · a, occur ln ·l!D1llsM • _ ~ :Fol' oxaapla,: 
i11cs. therefore, h&vo tho followlna •~'1 , • ~oa looklll1 i11 • Gohiii kc:donary for · 

E,\JI Uh ¥Vtds el\dlq lft •W iiu,t not COPt!ine : 
ouat bis search to spod£lcllll1.' tb6t IOCi"&tl61'1 ('llllle,.: 

CROUCH he will 11.d just a few ~IC-., « •ll'Chale , 
~ plmob such aj ·LEIOl'RIDll;S •ad ~1£,S). tna; ••t boll C1IDUJI) f.ftlUsb to nteir to the wrds • =• endiq . .iD -01 alld •ISO those •D4!a• :in .. r.tm. ' 

and .at then N ablo to ,.,certain llf\lch of 
LOUGH ~• wonl1 can have lnfitctocl (o!u in -U. 

: : De ~u, la otheT -ords,: Jook ~ tbJ1 baeJtw&rd : 

IE&llll-~ ____ __. to.-. uth~. tlloy ~ld bawo tJi1, 4ppe&r• ; 

1HllOlX1I anee. 11nm ono 11 dl1cussl111 ,llael-»11 Ustinl•• 
SOUGH cne mast mlto absolutol.7 cOTt&hl tliat. t.hc 115 .. : 
fflliH tenn bat a clear NlltAf1 plctu,io of at Che ' 

El'TRA•TCUGII •~•ltr ba1 in alnd. Tho•~ ID1 llaff to : 
Jt 11 e&17 tiq HO fredl tho· abovo exu:plu uso hii hln4• lavllhl)I: to IS,lNfl. :U lltlon 4e .. • 

that th• •n ~11 uHd,tna "bacl.11arildic- lhilil& • obculu •~• Sew~ ye,n aao: 
tlonur' h, strlctlf spea~s, a clsnour bo- a (ell)lot•. lY :Jnted and lilOad\4 ::ltl~atton, 
cause dlctionarlos tnclud,11 elthCI' defillitton, c:ontallDiq f _ : ~ __ . 
Un th• sw lanpao) qr trlUlslations (Jntio place --~-d ,ti A •ichjip«i o o • 
aru,tba •~o) -- that ls~ a.o truo ''dlctlon• ldlUftllortUftdln, ~f 116at ''ltaekir,'td":aesnt. Tho 
~)"• b • abplo lhtina ol tr0rds clther in .Pltce IIUU, wt-4 of tma •lpblhti::ed lmCI 
noraal or rewnto al•bt,eUc order. fto ton F(Jlffd fftlll ript to' left, were aljtt.'btthod 
"rh)'Dln, 4lc:doun-r' h a ~le alsncmor, conecur lnlt plnt•t fron lefi to li&ht. the 
alnce wru cndiq'in- tbe $allO lettns do oot I _pliu:o ~ pr'Qtod in 
noceaHrllr rbymt~ 

1 
th& ION , • 

The exapJ~•deao11ttnat• that lb•cihard die• 
tion.orles (to,use tho co.on tma) lilhilO 6lffer--

11n pre,NSA c!a),s an irreverent crntolln
auJ.st apptled tfte tera "I.A. dlctlonur" to aa 
•;lr:o (hud-sortodt) llllcbard llstlnc of I rda. lfllw th• tem pined currency 1111a=._.. asked at a forml moUnf to •~ancl• 
the abbreviation, ti. was lll'llct cm h s feet aM 
Cl!D up with M KCcpt:1Jblo Substitute, "haek
QN alphAbetlc . 11 But Ui.t: oJpaHiOft never bad 
tho -.,peal <,f tbe original one. 

· ~o •• useleu to tlla CT)'ptol'iqulst 
H U•tinS- 1w:h H iild HOl)fffll, lraM 
.ould have IIHD to • person doalrJaa • ~ 
llstlftl Of U.S. pl.co nnes, No, lt. tiras poihtecl 
out to ti-. ort1ln1tln1 elftlffl1.. then •• abso• 
1utel1 no ""-1 that tho incorrKtly print..t 11.at
lna c:Cllllld be usod - not 111th Id.non, not with 
photojnphina t ,u paps ad N¥b'tiD1 tho ius•• 
not with- nothiql 1bo wnl9 1m a baclclln~f Jist• 
Ina lw!oa to bo printocl1 froa dpt ro 1o£i. 
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dlctioml')' in vain for tho tons aouams. 
rouaa:.s. mADAOiES. but iwlll bavo to cnato 
theo for hicaaelf. 

... 
, 

I 
I 
I 
I 
I 
I 
I 
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~ 
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, , . . , , ' . !· 
ff ff f t I I I I ,: 

Allothcr H m to.tion if that, Uh DJ\ ordin11ry. As slaJlle 11s ,this iretr,ad ls ~r• flncllns ..ord1, 
di.ctlonary, a backw.11'4 dictionary docs noL , • end patt~s,• i't -t~h ~• tble-ccmsuatn 11h.n 

1
' 

lht dl porsonal amd pl1Jc:~ noac1. There~ one c iden 'that., for.ex le , 
a person too'U.nJ for ~ti the 1?n11Ut h v:>au' ' --~~~~~~~ 
endina, £1>r •UllJtle. in •J~s. aast n1>t on,lf Joolr: • • : • : • novo , o HA , 
Jn the bacbUd dlc:Uonary (under -INS. ,md under Of' won1•~~tdm• in bilcbard dltttonnias b : '. 
-1:0. but imn also refe-t to 1>aek11afd llttifl.is even 11Qn ~ .. ~n•~~ wtien oae b loolin, •: 
ol En&U.sh personal nues {U h~ -wnu t6 find lor prtttflma ut~ tho wr••, ntJ;er than ,us,:, 
PllUIHS) and placo nuc, (H tu, VllBU to find • at t]lo,lmd,' For euaplo. tho se•roh !or tho : : 
PLAINSlf). jun a, tho r .. __ .. •c:r7Ptolinguist / pa~te,n • : • • Mice •• ; , pcs rolati••Ut •lowly · 
1a11t ftf'er to a bacmrd llstlftS of ~so:ial : UMU .,,. fiMs sucll an oc:CUJ'Nft~• -a, tbo 
9!!'1£! lf bs "fMS go exam!Jlo all tho I I _(o~iowltt&: ,' ' ' I - , ,, 

One ldvani.eio that a bacJcnrd dictlcmary has: : 
avcir llll cmUnary fcmr.rd•lt.ted ~t.ioury b : : 
tut i t.t fo.._t enables the user to ew1 Ith : 
fin,or d1JW th~ eolua:ns easily to loot fot r.i,,~: 
pi:ietoJ111a 11ltha11t dte optical db\nc tlon of- in• 
tontenloa dbfi11iUo,u1 oJ" tta11sl•ti~. 'lhet~ 
fore, a person lootlna. for e.uaploQ' · 
& l~t• l.llo•lv.t'I. JN1Uvra ••• • ABM lq " , 
b~lntard dictionuy can relathel:, lid • .... _..... D .. 

such word ~ttemt can be l ocatod easily by , 
tile uso of o. ai11plo tocplato (a cud w1U,' • , 
cutcui. or, pnronbt:r. 11ltbthcdcslTOd,1'-'\ttct,11 
writtan on cllo aqo) that b run dolnl th!' col~ 
of word•, 11s sh<M\ bolov: 

fW1ie111 vrote thi~ •~tlCl& liack in 1969• I 
used nm PWKS. thinking of Ohlo. I 
I, -----

' ' ' : : . : 
I I I f 

'111.o ttdlous Job or alld!n: (lie teapl11te do~: 
ucll col,tla of the bactward dlctlonJ 
arr. •~ than on:Ju,q it 1 iottor ~sltld,12 : 
and rvpeatlq the pl'OCOH, etc. .In a seuch for : 
•word ~ttorn, ~Id, ofc~o. lie perfon::,d bf : 
I $l11f10 mchlae p-l'OCOH that ~-- ""9 agneUc: : 
tnpoa, elroady ln odstc:nc• for the backward : • 
dlctSonarles in several lansuqes. It u · •. trior,•: 
foro, ,tr.ngo tbat VOl'Cl•t4tU!ftl llatli11 llave no. : 
)'et ,'been l'Oduce4 £l'Oll che NSA backward ' 
U~tinp, 

. . v oo uyw •pci cm 
st p 10 prodilced IIOUld bo tboir conJ1don

DiOn of A auch ~ CJttcr.-ive VOCNUlU,- thall 
be c.aHful ly preselctted vocabul•rlff tliat • 

,-rypily th• exUtin1 11111rd-pcattm nudies. ffl.at : 
, viniae, of courae, 11011ld have to be .e1:&Jaed , 

.' apint'!: tho gjor vlrtua 0£ 'Che ubtin wrd• ' 
1Mttt~t11 studies .. 
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in ttidr cllctlcmag (om pnl [· ra,thc:t1 -c:tiaa "in •. their varlw1l1 I., _______ :]_. 

a»~ 1,u, -a aWJtiabl# at USA: The 
becknnl ustlnp 

.............. : : : --.::::~, 
0 bi:!i.1c: Ordh' ll\ .thO. ,;~ fietli • 1' wi'C.h q ~ 
prcc:cdin.s, and follO>f!ttt conurt u vlll fl\ tn\O 
th_o. loft and rlp(' ~«in.'flelds." ~ uqalo 

ifOIOW .,., ~ted ftoll,tOlltUU Ulen ho11 
the !!OW cle_funic\ -lla.,Tttftgtcm•DcJ'11J 1/tf/W (tt,.I) ,na 

.._...,. __ ..... -. .......... '""!""'-.--."""!"!"'I""' ____ , tt"a tho "i\r41h~ ~,t {NP). fllo secoftd coJum 
ava I I• 11t ttSA aro aosuy " A-p O • ut in tbo · n•i• lndlciltos ~o date. ()'ean·-POnth-day) 
also include o fev pullllcatlons produc:od br aod · the .dlhd colu11n lftdlcatos tho 1ocado~ o( 
ccrsotelal puliltshora or th• aca4mc co-.»ity • tbe cpe1.'toxt (l$t poald•n __ MVSpape:r section; 

;no JPMHf=· . ~1::HJ,:r_~ tccl 11·0 Enall,,, ::ti::::. 31-11 positions-.·- P,IC~ 4th position -- : 
1,4npps !or w C m Lclwird i isiinp or . 
vadous hpes are plan11GII In tho futltt6 lnclud• The taui.c fraivrvs,' end UHa of a window Jncl4»t 

I I are appuent. fNID tho above -saaple. Tct dlacu&~ 
tho fea111~s lir~t, .'it .h apparent. ttult, llh~n· 

~t:dou b:da--,
11

, one llndl • word l& lltlich ho it Snte~sted' (say, 

111• teni "'window index'' is applied to• typo 
of linputl.c: reffftrlcc •ld that II usuatlv 
~allad, 1n ecadtldc:. Ufo. • ••com:oTil&!ICt" 5 and, 
in id'o1n11Uon-retrleval circ1u, • 111011C {:tey
wfll tn COfttext) 1ndex," 'T1\e typi~•l fonaat of 
c#ch lbic of • window !nclax lnclude, lte-SH&e 
idcmtlflcatlon .Lnfon:satlo:t (S)'Jtcn, elate, ac,a .. ,e 
~GT, otc:.). P1'1t tho l ndexod IIOrd in alpha-

ALAIAM,\) and wbhea io ,bavo the cnti.-e ctmtvKt: 
or contcds In wtt~h it occurs, ie can olther 10 
to tbD ol"lgiml ~ourto (i:1)'1 11N 690521 •OSI)), o'r, 
U that source l• not i.uedlatcJy •nllal>lc. hv 
can rccovor the ,'cnt'it'o eoatoi b7 ukin1 tho : 
tint and last .1:~letfi' vord in the wf.ndow-indC:X 
lino, looting thn up &eparatcly ohewhc1-o i.11 , 
the sort Elel4 to aei additional toxi., and re• : 
pi,atin1 the J"OCHS ll!lt.i l tho fint affd lHt • 

words of Ule tollf; &TO : 
i tac11Dd~ To obviate \hh' 

UN 690521 •OlJ Y PROCEEDih'GS, AN AJA S.IIOIEStWI lN lfAS/tlNGTON laborious proceu, window: 
OS 690521 •SOJ OING Q.~. IN ADDIS AIABA I L00XJ!O UP tWUO BUSC lncloxu are usually a.eeoe;, 
D.'l 690521 -SOJ WAS GOIIIG OH, IN ADOJS ABA8A I LOOUb UP MUI "niecl 'by111m1qo Pf'lnU" •· 
ON 690S21 -206 100 FEET nm, 9 All\, fRQN SPRl!ADlf\G 10 NEAAJ coq>loto toxCt of tho ails~ 
ON 690521 •091 TING, 'l'MIS CXM!RS i\LAIIAM,\, Gl!oiGIA. •tOOISIMA nin, sorted in SOIMI ordor 
mr 690521 -211 V2 NA.IL REWURLV. AL'IHO HAKOI S&C.'lib nm CON\IE (4te-UM, ••aa,o-llUllbo:i, °'"' 69052\ -012 • , TCl)AY ASIClD '11E NERICAN 8AA AS!i(ICIAffO:l fl) oie.J fo1' instant Nf•~-
,:: :fflf ::~f FAIR l'lllCi TO 1lll! ::fw~•flDCAS STA A •Dmlel lDNlacaly &P,-
D.'f 690Sll • 466 AT ?V£R UJORE nm Al'Ol.LO LmWl qRBlT IN OECDII p1N1't tvatuo ot the win•: 
~ 690521 -2.Sl ANARB 111AT Cl!.llTAlN AREAS IM TttlS•Clff HAD llfEN dov Jnllca ii, th&Ca since ' 
lfP 690521 AOU 11AS uscum, BY »I A11MY Hl!LlCOP'l'ER. •• IIWtE w OJIO Un• of ien b print.ca 

~- 2 1,,.... ... ... ,., .,.. .... .,"" "'"""""',..,.. .,.,,. -•"D - out fw ooch I.Ddeaod• word • : uos:: ::2 ::. R~L':':"'mv M~ tHi"'AME'ii~" w ASSOC oc~rmic-. th• alzo of the 
o., 690521 • 012 D 11m AMERICAN BAR ASSOClmmf 10 DffllDIJNO H lndOA will be illordinattl)': 

L.!~!!Nj690S~~2ll .,:•;!0l!_!l!...., ____ J.APO~L~tD!!.,.,.J.~!!!!~·-21.!naw.s!!e.!ST~A~Rl!!!RD!!.,:J..J ealtr,ed lf C9Ch and HOT)'• -~ • WOl'd in tllo tcai wn In- : ---------------------1 de.lOd, Ttltnf'oro, to cut • 
down. tho twlllller of HIIQ printed in, the wlndoi, : 
index. • preselected Ust of nonsipiflcant but : 
Mp•ffl~cr 110rdt (ln tho &bOVe eiw,ip1e. such, 
.words ., AT, AND. IN, IY. nm. m. llffl), WAS) : 
usually Is pro,ruaecl to bo exclude4 ,._ the • 
t ndinted alphabetic co1111111 (b&&c oHU Nt.riud in : ,. i.n = PCg1tt OOfttat f(oia•J. · 

•several years •IO• ---------'"""" 

tt • nte 1 1ontt eonc.nt c at 
.,. c suppn,Hod," ICherl the Uft&Uln ro• -------------------4 tumed to hll, clel k and recalled the dlU,tulnen 
with tdaleh the1 pl"OP'Ul!IO' proahod to suppress !l''AII alphab9tlcal ve~al lDdox sholdna tho 

pla.:es in the text of a book or 1ft tho worb of 
an autbor llbeio c•ch prlncip1l ¥Ord my bo 
found often with ita s .... t•tc c.onton" CW-• 
ate-r• 1 ThlTd l!dltlon) • 

thD Mml•~ t"- litt&Ui,I\ rechacked and-· abutled 
t.o l oilrn that the pn~ •H fl-,mb,1 to aup
prnl tllase uute b\Jaors into obUvlon whenever 
mid wherever duty o~~-
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-------------~~-~--~---...--· A third featun of wb1clow Jndoxo1 is tha~ .• · • •• ·-.;;~~~·, • • 
they coatein tho wrds as th->' actually JJIP"I' •••• • • • • •• ·:-:/·:'· • : : 
• - note. £or c.umplc. tho typlc11l a.,'9 N<NB -·· •• -·:-:.:.<-· · 
apelltng ALTHO. Thnofore. tho variously in- .. • • • · · · · · • · .... • : .' 
floctod form of the aa• word wl ll IIWC•r ~. • • •• • • ·:. • :.>-. • · · · ; 
dlffoNllt plac•• tn the lllndow Jndnts- ftlio • • • • . • · ...... • : ; 
occurrcn"s of tho I I for eua- · · • . • • · .... •· • · : , 
pie, IU>' tie sepantod 61 ~, pa,e, 'i:;J . · · : .. · · ...... ·· .. · · • ; 
sa111t plac:c 1\&119 in tho 1nflei;ced fom • • • • .-:· • • • • ; 
~over. any nonstalldard spolli n,i'f. an l· · . .-:· . • · , . 
ins:i, or t)'Po~sphi~al cirrors will be lcµs{,11 •• • ; 
A$ though theyvore valid vords. A a&c~lca11~·· • • 
p.-odueed vinl!ow i.ndoz ot thr: niti.,, lkiJ:,~ E9r;rii.• • • : 
&111ple, vot.ild conuin "3n)' GSJt.f'i'os su;~:as . . . . . : 
IT .rAS REPI.OffD ffl.\T •. , , : Slftl}&Hy, ca • • ; 
aechanlc"ll1-PzoduC~ '(tbat l,ll.;.imedltcd) t,oit, , 
oEj [would cqr&tain a vit'0 1argo : 
porecntaao ohmwa ld. vpr4s 1 011101 : 
errors;- run-t;;othOJ'•IIGtd1, word scscaa11~. et~.}. • A! _ _ .lwlftdOII lndH of Ullfdltcd • 

1 liugh1; theroforo contain , 
ii,lh imtfauch as t~ followlnc: _____ ,.._ ... • -----.-.· 

~ uses tb1 · 
aro l l&Ud 11bc,vo : 
•" cmalnly ftOt • 
i:arnnged lit aur • 
order ot ascendlna : 
or dasc:cmdlna ta• • 

porunco. wco lt h folt tu~ all tho H~• : 
a.nwlved ln lllo collection, forwarding, ,do. , 
~rypticm, tt'OIISl&tl.oa, iA~l~t.Gtion, aM , 
Jnto1Uaoru:e Nporting of uatt!c can J111tlfi- : 
Gltly bo ci.lled ''tho crlt.lcal step." , . 
~ ~• auia(Zab1o " RSA: stnc:e viodmi : 

indoxos have such • wldo ranco of cryptoU.naul•• , 
Uc 1U1d lnt0Ul1~nco use, they have a.luys boe2!. : 
non1 tho flnt achinc aids J'OllUCSlcd by cr,,pt- · 
-.nalyGtS 4cali:ns wiill a spoeifJc laniuago. : 
Thorcfon NSA and lu pradaconor end coopc:rat- : 
tn1 q:cmc:.ioa have pnduced, over tllo yean, • • 
largo nuDher of window ind.axes 1n mst of tbe : 
languagos of' vlcal lntelllgence !ntonst, In : 
llddi tion to dU'tarlq accordt-a1 to l&:IIUIJCI, • 
the.so dndoit liidoia1 dltlar areatlv acccrtdlH to' 

I and, tM phystcaT Tom 
•~i:i1'11r~uft!!.,.!"'l!oul'l'l1i;l'!.fl',l!!91l'•-,...,.-., .. ~111,,"'tho older., mdnlr pn• 

edited tndoic.c, no in tile fon of prlntouu 
tl\Dt, vhilo still rather bulky, can be nfon-cd 
to llko an Ordi.nuy thick boo](, but IEIIIIY of tho 
aoro r~t. u:ned.lced ind11ircis conu:.inins such • ___________________ ___,,. 
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""'· , , .. 
laao nlllbcr ot AOftSl,niflcant. 4t'tJ/or garbled l ng to u·anslate a Cllrbl ed or-~i.Lu ly l'ffOVOrcd 
Cf\trl•• 1n tho sort fiold uat: any printout ten in thn langute. • : : • ·' .... • 
would bo ph,-.lc11J:, :ind r sycllototically unwloldy, 11lc ar~~ I.hat-~~ ll~UIIP. 811d 
•re pr1r1t11d on ilcrol'11•· l'601~, which~ bo wllldow lndexos (aod~fcir.tllai' mtcor1 i11111ua1e 
re•d on • viewer and. put-!311)' reproduced as fll~~) Clrc cztJS~iMca's ,,,t c~ot bet Pl"O• 
d.eshccl, OT rotalnccl In the coaputoi- imll cdlccl duciad r1Q.ht nC. 'llec~o 0~ row titn,ulsu are 
up by err or othor pro1ru:t. too tiusr pni~isis Jhn~tlons :ts In th• s~ 
~tuoum cateaorr· as· tho. ~:'that nopo of t b.e cur-

"lle the t""'as of lanm..,ne aid detcribed l.n reDtly pr4ducili,, '(but ,i.4nptn1"H1 ~I'• 
,r •-o tpln,:cl) porson,1el ll\'p, part1atl)lr lanruse 

this articlo can lu, produc:ed £-or prohtlt:, au tbo 4Tea •can bo spitted (6r.'t1"Aini.nl ..i.at wwld ap• 
Janguagoa of 1iSA l11terat.. 1hey llave not yet l197,6.)' p,cfdablf iJIFovc the -ovenll ct~li'ly of the 
~ J>~ to tho liUIO Oltcmt for all .su,clJ• output, or ,f'o:u·ococ:\f~anew, •-l~uou•- unknown~ 
lanpuiae.s. For eu haa l'Oduc1HI • or othnwj.'so ~le llnpt.nlc data tlult 
th" .foUowln __ .. havo occ;ancd 1J1;u,lffic and 11ipl coac:oi vatlly 

... For 
II 

rcoi:c:u1 (pcrh•Pti oil • d.111 wllen the tnc person wtto 
nu:111:ier of adlli11lstnti ve•t-llnl'"• (-a•h""r t .. _" llight -rcr.v•ber tlt,C ipeci flc •s:Ml(o in wht.c.h a amr• .... ~ • ~ " '"" tic:v!arlyObst.un,.f,,on ~c:urnd sioa maths o.p is 
ll'l&Ubtic:) reQaqs, ,1:::.:~ ·~peC:i$1lhin.& in n~· on t1'i>•V~o.k's,•ann1&al lci\vo). : 
lan,uaaes othC'I' than 4o not ttsvc su h 111 
CO=f1atOIJ5S0rU!cnto lbtinP.,OTO~her / But hov,od~s· tllo llle-blllldl~ •• aid• p1'Gchaetna 
mi.chine 1:tn2ut1e aids aYaU111bh1 to then. lbc An& convin~• \bo blith,lr ti-nd11tln1 Gl'tlH• 
situDticm i:a a:1:110 ou11 to ttla 'litu.,tjma vttb r / flopper tbflt/o,no ot these d•Y• b4f'• 10Jns t ~ "Wish 

ard to __ __. hu had !iUJ'lu fllos 11:ftd lllncuaao aldsf Ss• 
onu-:aa pcciallr ~h tho •Crasshopper t•lU die Ant., 

.. , ... ,-rp-1_v,..t_.."!"lt,-e_:.u_l'!'l-,""t-nd'!'l!!"'v"'!l"!'dua-l-hand~filcs 0 It'& e:st¥ for you to wild~ fUos and 
(~ DTen amol files) in other hnpllJ1 armis. 111111.o Inf li:u=.mrd dlctia:iarle.s; becl\lto you•ve-
rs 1, beCAuse isoiie laoa;..iaaes mro uTo lc:poTtl'mt got ,a h,l,at{ly organized IOC!o1y 1tith ~ of 
to tho Age-ngr w11 othi,r~? or thltt souo an IIIOra t oda H hclpon cl'llJl):iq ou1i ts-anscrlpt1. ~ 

difficult to dtgarble or dedpbcrt Or thtit the • • and trwl•ticms, but •I•• tho Dl1lY Olio 
a~ only a fei, thounnd. rathol' than ll lo..-twndred C;tvo O't tO reh• on -- I do t!le ! I 
chou,~. place niu:aes Jnvol\f~ In ono typ•of traf trtantcrlptlon, tnnslation, iiii3 roportln,, 
fief Or that 1o.t lulPiACG Heall haw a largar • •• aha suppo~ to ac;t nonc:!lalant..•• It•• 
mmber of people available to edit natc1'la1!1 fol', on old ptoble:t IUld nan)' of th1P Grass11oppar1 do 
coJSPllatlon into :nc!!iin.c-pro,duced alcls r.o bimd ttal bo that it is• blt ono. ~.l~t.•s not be 
chccuelvcs and 1111y ltngul.su who ai!ht Co:IO af~ r.oo crttlcal of their outwardly nCN!ChaUnt .alr 
thmf Certainty 4'11' window lndu in 111nsimgo .~ and lot'• llope Uiot thoy can aqueezo out • 
ls bettor than tli? window indc11 1n that lMPtlC, nlnute or two each day co pTOduc:o Cho liagutstic 
And a window index of dlplo::a\11.1 tolllt ln Ja~g 11ld11 that. WO know thoy tri ll 11Ged lfflffi tb• cold 
z and a back111aTd Ust.lns ot 1 (in virid of. w1nctt Harts to blow. 
~hai longuago aN ovon l>oturGncnoiio ii iitUapt• CTPC §FOR IWBI) 
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