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tmfﬁxmnm3w1ou

- ﬁhﬁm werk s eauvcrned with th@ develﬁpmen% af a sumte\sf**?
:ﬁ.ﬁf pragrdmm for tsxmual analys;s, thc analygms af taxﬁ
fun tavmﬁ af the worawimrma 1% ﬁéﬁﬁ&lﬂa amd bhemr fraqusneytﬁd

,‘uulﬁﬁhjs amalyﬁiﬁ &nvnlve Lwn kinﬁq ai waykg fimatly %ha

5swgwg:fiprepﬂratA@h o Wﬁrd ija nf all %he Wcrﬂmiorma An a pleee f?;““

-ﬁ;mheqe ward 1iﬂﬁasaxi$t in a varlefy afvtyye

:fféhut bhay,belan ts two muin elasswa‘f_ Theae may B_:da 1ned;i

.‘i%iQLIGWlﬁﬂARQV* ﬂ ﬂ. MCrten (l) as fnllews.

ﬁhe‘f&rnu, the alo sary, is qn Qfdere& lish, vsaally
i{’the ordar 3s alphakabxc, af ﬁll the warawferma 5n the text,5§€T 
¢1W1ﬁh a oounb of tha number of timﬂq eﬁ@h wcrd 0ecnra ¢n | |
ﬁtha %axﬁn- ?he Maeanﬂ, ?hﬁ aaneor&anca, 38 qn ordar&d WAU';
Ox all the werd farms Jm fhe %ext wjbh 8 pasiﬁiou refgr@neelg
‘1ndteauing wh@fe @aeh werd farm WilL be faund in the' ﬁGKn.
o @ xtna? anqlvais is also anelved with. bhe analysiu nf
‘;the stvue%vra anﬂ patucrns of teﬁu. Lx mp} e8 of this ar@:j
v*(sant@nﬂ 1@nth ﬂlSL?Lb&tLQﬁ, and the irequency of eertaln*

'warda thhin sentenaes Or wmthmn grawp% of n warda. ‘ Thase 

“fgxafmarg Syeeifieipreblemg.anﬂ before any analysiajéfzﬁhis



goxrt can be atlempbed, the basic concordances must be
obtained. This is the problem which has been mostly

dealt with until now.



fggrlyfwork éﬁjéeméérdance Qreparmfiaﬁ

’fiﬁ§ %a§L f QﬁmpLLJﬂg oansardanﬁoa waa ?ﬁrw¢aﬂ Quu
ﬁm équy ﬂm bh@ th&r mgmﬁh ﬁeniury. In uhlﬁ ease +he
i-ﬁibhe waq th@ werk=¢n¢eived. Znﬂuad, m tﬂab leﬂ ﬁlW
:;wgrk a %hg byna was done on th@ BﬂbKLs mv bhm%, b@de,
mmﬂy paopla as&aeaaﬁa tha war& ‘eenaaw&anvﬁ' w;th the $¢b1e.i.
| ﬂQWQV@r, a mumbor %l eanﬁoﬁdanve of Qﬁ@er woy@a da:az&gﬁ,,
-@ug. ﬁQﬁﬁ@Gg Eruﬁentxaﬁ (“) ) | o A
| Tha mathad empicve& wﬂs ﬁa wark thraugh ‘the t@xt wr&t;mgq:'
~Q¥0un a- ulmp of napar f&f'vanh eré. ihe. %&ip ofteﬁ ‘

A neiudnd a rafew&nea ﬂm& a lmnm af ean&gx%. ‘his nnvolvga

”‘1 @TL&% ﬂeul Qf %im@ and 3abaur.g. .ﬁ“ ;f’,?;xz

;?@he t%ﬁk, bagﬁﬁ"ﬂxJ%?l hy %h& flrub a¢ his three pv&wiﬁlm'
fdeepaﬁovs, of cemvainb a Qhauﬁew eeaamrdanaa. Da&pﬂﬁe muah
‘.1u?l~¢ima iabaur dﬂ& aswaﬁtamca, hauevcv, he d¢cd in. Lglﬁ "
'hav¢n cnly aomplawud ha 10%&@%3 Awﬁc (8)” ”

Ansthef agmmgﬁg ig %hg repart “bhat in 1263 Qarasmalé %ugh
% “E. ﬁhgr enllsﬁaﬁ %h@ aevvieaa of Mo 1@88 Lham 500 manks
whion . ﬁomnxﬁiﬂg m‘eonc@rdanae of ihe Bible. '

Eerhnps the best known eaneardanae is- Gruden‘m cém@arﬂéﬂce

to the King James Ver&ian‘of the Bible, London &’Eéinburgh; 1736



Gonpiling bhe concordance took Cruden three years. it ig
ostimated that he worked nimeﬁeen‘huurﬁ per day and at

the end Wasllefﬁ tonbhiect o inbtellectual xnfirmmby, to
ovcrclavding of . the mnnd.g' ALl of the work aona by hand
dealt with oniy Lne %iuuiiicﬁnb words. of ‘the ﬁoxt and shill
there weve many errurw and onilspions. Wha iagt Lhat the
comm0n words wexre omxmfed mean$ thai tha uae and seop@ Qi '
iho concerdannes was Eiﬁiied. _l | “

A eanbiderahle adv&nae over the handmwrzbien sﬁnn was;
maﬂe eavjier Lﬂms coniury in Amerrea by hane Laoper 1 ﬁé
»dVOIded misbukes qnd exoesa copying by s ing qu&rli Opias‘~
._'01 bho %e 'nvalvod anﬁ ouﬁtmng tham'up 90 that cach dlip :
canmalned a@ prmnted 1ne. ‘Rubb@r stamps waxe‘used'for
refareneeq. A concorﬂwnce af Noraee (3) wab prndu@cd in

lass than a yeqr by thld wethod, yet 1% requ¢red oJ hteen
’aﬁsjsﬁanta and many cher helpera ta oruer'uhe alipp.

oa, a,though ‘raotly reaueed, ﬁhe 1¢me qna 1ahour Jnvolved

wqp neﬁ ag yeb gnif:eunﬁ.

?ariy appilcatien oi Mechan;zed Wachnmquem‘

Mcahan;zaﬂ Lechnlqueg of 1nformat ion analysns were f¢ret

aevelop@dvdurln. th@ sacnnd world War, anﬁ gince thun thp



LAy

Onbtruotlon of werd iist has heen onﬁgrely mgchanm%o&,.-

°f75fxratly by punchuﬁ car& equlpment und ldt@r by alecbronjn

~ﬁi ﬁ'j computerq.l“mhe use Qf a dieital com@ut@r Jn
 ~indexing bhe umma ﬂhuologiue Of %b. ﬂhomq Aqulnas shbwed
‘”hnw wide uere %ha peﬂﬁible applleahlona 1n alL brunohes of

a_avholar hlp.‘ﬂ~f 

| Eunuhod oar&s wora first useﬂ fcr storing the words Qf
:ia %QX“" Rﬁl&LLVPly siow %orterb ware then useﬁ to gave   "
";ﬁébha word leta of bhﬁ text.i; Aa one cnfd eontdins einhby |
{‘Ui?°1“mn and QlﬂP@ MG&t WOrﬂS hdve a Length le i thmn tuen$y€f r“
'.Lt,t b&“‘l‘ﬂ, (5 iGh card wa ’135@@_ -{;0 'ﬁGI‘G :f()‘llr WOR‘.‘d&. B ‘f‘hiﬁ S
 *%maao fOr eomplwcabed ﬂﬁr%inw grouesaes.;%f;" f ‘“i" | |
L Prnm “ compumer Dclnt QJ view, the task af wreyaringfi»?;
‘:iﬁh;;é word i @'Tiéﬁe Sentiaily the problem of sorting’ and%f;;i
ﬁth¢a mn turn i rimarlly a prchlem of vaiJcient sboragL.A 7
;Jn ar&mv tu sort a 00mplet pnece Qf text, At masb mnrqt bu
‘€fQHlelﬂble a& a wholb to bhm machzne. Ln 1hegarﬁy'cumputer5 :* 

l ivﬁth na:bqekmng aﬁcra, few maohines had enaugh myace ta

; vemp ete text.

wo GVLTbUﬂQ thzs mroblem t waq neeeqa vy‘to diVlde the
*ﬁbrﬂ 91 the texﬁ LH%O a numher ai ela ses or gronns, eaeh
'Jwi wh&eh wq qmall enough to iat Jﬂto the emmpute s%&re. -e_ftf

“fo mﬂklnp a paﬁtiml li&tiﬁg of 'éueh ﬁlaqq oI uor&n, the

;ﬁfpartiai Iigtmng: LOULG thcn be combined te praduce tbe entire




Ligé for the text belng avalysced, the %exﬁ'%h&é paswung u
hfﬁﬁmh the program 4@vwwmi Fimese  Adnother mebhod was: o
nae ho owbpuh medivm QF the- vaMpUbQ? as an auxiljdyy

Shora. Thus, any inﬁammaﬁiam obtained from the boxt fox
which, Laeve was no woom in ‘the maan ahore Wdu nunoheﬁ on -
an'“mverzlow" t&ye. When the firsy ’ﬂtcrexul‘ of 3nf0rmﬂw
tion had been printed, %hehinfmm@aﬁien Gﬂ?%h@-ﬁvéfleW'ﬁaEe
wag collected &n&zstoya&ﬁby‘%remfiﬁg‘ié"aa é new toxb.
@hﬁ ﬁrﬁﬂess was conbinned unﬁilwﬁa further éﬁerflmw sape
was rro&ue@ﬁ},v The euﬁpufdfkﬂn the various cycles oeuld

then be aamkaneﬂ 40 prodac@ the entire l&sb far the tex

Tha amount of manzpuiatian reqmirea in éxthGT of these

Wayagan& for amrd aqumpm@ntylg very large. It was not
’unti;‘baghing store aueh‘aﬁrm&gnéﬁialﬁﬁﬁévbééame available
thath other, woré eff:mién-&,“-azsiemﬁas.éf -st;rz*:im Wiérél‘ﬂéveic)}jed.
By 1956, R, Busa and. Paui Tﬁ m&n or TR were conaidarlng
twﬁmmfarr¢ng bext from cards onwo nagnetic bape and preeessmu
ing this by computer. This and bthe develcpm@nt of 1 a?ger |

compuwters helped bto case bthe emount of work and ‘biwme involved.

Siguéfieant Diff@%ance% and valiea%iaha

Che aggnafjeane@ of the development of meebanlzaﬁ
teehnigues ils that now we have avw;lqble - word lists. ef

toxts with every word belung counsidered - nov just the key



woxrds as was thexvaae in hand processing. Fhe rare words
?eflect axn muthor‘s Lnterus%? anelleotvql prasp and
.educabianal-buck rouna. bhay aro thizotov*qtic 05 bhe 143

muth@r. k But sf i the ireqneur worﬂﬁ whieh,hg wr;ﬁas 1n

_all aircumataneos - B0 hondjng tc maka thamr use- neutrﬂl u0  ﬁ$§

,oonhpx% and 5ubJent matber - and Jf ig bhe rﬂte aﬁ wh:ch
"f;ha uses theue frequenﬁ werd iarmq whieh mosb raaﬂx1y dlsm«ﬁ
.ibingawah,h¢m irum hJE contemgarlries.uf;" | | o A.
| Whuse %acbs havv bacn develOpud :nte acuual theor¢c
"ﬁ;mnd appi&e& bc many problams af authax hlp. ' -'
‘Rov. A. Q. Morton has warkg& wlth M. &evzsﬁn ﬂna W C Uake'.
‘on the authavship af ﬁhe Paulxne Lplatle%. (4) He used
‘oondxtmcns avehraa snntencu length dlstribution, nnmber of .

: oaouveacc& of the commqn CraeL worﬁ ‘“en” ~"katﬂ anﬂ “de“

- GﬂlthGh 4o basne has Lheorl Other exampieq of appliaaM'f::;

'_1L10nq oi‘ extuml analy ‘B0 authorﬂh¢p deterwlnwbmon are -
| m“the Eodgrnllab Elpevbg ( ) Plato a (Lh %Lbnur (6) and The 2353~

-:Junﬁus Tmper%.;(?);_

~Laak 0¢ sbaudarﬂﬁamti@n so 1ar _‘ \\j; e

AiL Gfithe wor& ﬂone nn tﬁxﬁuvl analysms untll vemy

">:M}roceﬂbly hss beeﬂ anmuﬁ at solvlna ﬁDPPWiﬂc ”rubl@mﬁ and

d'n“‘ﬂuah rcqnjrad daba %0 be prepared Jn a speomfig form |

........



| of&en wmth.veny atvigt ruieg; f lebeOré, texh preparad
1;f£or One kind of analysia oou?d Trequenbly ﬂot be ueed

'Qdaua inL any ether.

Obdeutlvek of gresent work

L “The maln qupOSQ Qf the present wurk was to Qvereoma
 Quh1§ lack of unafarmaty by produelng a. system,whmch woujd
:ibg flexibL& eneu h to accept vmrinus type of,znput.‘;”*

-1113 th:x were pnaszbie, 1ibrdraes of textn ﬁould be sﬁored

°_anﬁ avce“%ed Whenever reauzred for dxlferent fnrmq of

| ; u@ hqd, thereiare, three ma¢n obgectlv 'Q”] The flrstf
; fgwaa, using exmutin& faeﬁlmtias on the KDH@, incluamng ﬁhe

e ort Program benerator gnd f&lu utruotura, ta pr@duce a f M7”'5“

"quite uffp_ogramq to give Ward 11%% in ferwara ar raverse

H_Qrder f”uecondly, we Wanﬁod to mvme thiﬁ uuite such thaﬁ

'9]€thv making smmplv aJtnrat¢nnﬁ, Lb couid be, made tc %oeapﬁ
g@gsxt nn qny code ana in qny iorm,lﬂ"mh1rﬂly, We hﬂped to
;:§1i25:d0t uy & ays%em whercby a pragrqmmar cmuld cas aiy eeaaw'f“{

;mﬂdjvadual Jtems Df infarmdtlon dnd cavry oun extﬁa eqlculam’

*Ctions 1n hich ha waq gavt1au1av3y Ln%are teﬂ a.m. the

“f;;irequeneylaf the usge of oammqs. B Tbms, wn ielt, woul&
: prnvjde a MOrb geﬂera? syqtem than hnd bLen praducud ta ( ; ,1

fi-dmte; fi?he iir t atep wau ta nroduce a u¢ﬁe cf programs

'155%0 form ﬁhe word 1ist$ aoceﬂtlng uur 0wn=KDF9 paper tape




code and this is the project which Torms tho body of the.

work of thig ‘bhési'f‘u
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- CHAPYER 2

PROBDF&S oF ITEXT REPHESFNTAWION ON A GOHPUTLR

General prahlemﬁ; (ow Th@ problens in- general )’

Althou th in Ghapuef 1 the use of computers  in textuai'

nnalySLb was deserﬁbed no mention was made of th@
w

_problemm of thc fepresentdtlon of a pﬂeee of Leyt in-a.

iovm sultﬂble for a eomputcr.;‘ mhe%e ave three sapara%e

| problems invclved hore. A text is rcvfeaenhed 1n91de a: ﬁf;f‘

.machwne in uhe Aoﬁm 0 a fi]e Wh&@h can be qeoeuseé by

means or a fvlo nlmm. j The ¢ormat of the- file name ?oﬁmsg -

,The fﬂrsh nfoblom. j ”he seccond 18 *he blbllowraphlc

de ewlpLAOﬂ whmeh ilW_ba'of uao only to bhe gcholaf and,f

au‘sueh fquJre“;u@parateturgapm@ntt,.;The'ﬁhlrd-problem

is ‘that ‘involving ‘the vepresentation of the actuaml text -

Eal

itsel .;:”

File name"

”he len h and fowm of uhe file nﬂme depend conpletelyg 

5on Lho machjno iO? whmch thc text is Lntended. ::Thi

beeau&@ the Llle name ie normally af he same: lenwth as ﬁ dhéﬂ

. N -
;31n 1@ machzne word, so Lhat ib can be aoe;&med bx.ﬁhe

norqu fetch LHSbIUCEJOﬂS 0& bhe maohanu 1anwuago.

e it



Alth0Uﬂh, Jn.thc eas e Of pawimy bhe end oi & lina is
wtgnﬂf¢eau$. o

‘he lmpﬂftanau af layout ig jllﬁétﬁa%edebya%he5‘"
maliow&ng das crlptlan ui a. eatala&ue enhmy lven by

”pex, Deuu, Golby of bhe EniV@xqsty uf Newaa tle Upan 3

'.jwyne (8)

“The number in the top Leitmhand oornerhls the
Tuqus number, whereaq tﬂe numbcws appaaring 1n %he
"aaiﬂabﬂon afe the nﬁmher Of waggﬁ and thg he:ght ox

‘Lhe héok."‘

\

wl‘whe uscr wauiﬂ be expectad ta dlﬁtmﬂguish theﬁe.

hLbrarmana and libzxry uwgers qre able tc &dethfy tha ﬁype -

- of inmematian.by 1ts posstian in the entry and by the

fact that 1t cenferms to vertqln conventions famllmar to o
'11brnrwea. _ | ) o |

uu far as prepawln a b&bljogrmﬁhlc desaription for
prenen%ation.tc a eompuiar is uaﬂcevnea, the prohlem is
that one mush edther aefine the araer in whxch the mtems
are glven and Thow they ure separ&t@d, o in the Newcastle
project, o one mush huve warning %ymbolﬁ for each item dﬁl

in the ¥dinburgh progect., 'kcr4axample, in‘the Jatter

case, one might use <A> for awthor and <D> for date.



‘?5_jhabi16nrdphnc de& ripticn

_fioriexéh word uf‘a text on whieh waq weccr&ed a three

””Llne cantexﬁ plus other relevant infqrmation*~fi

‘fﬁJhis btbliegraﬁhie de cfzptlun tmhes a iorm sjmilur tc'fﬁf{

“chqt on a Jibr&ry cara and as Juoh bets uu:prvblems dlifermi;'“

”f2ﬂﬁ ¢n$ tm those 1nvn1vva 1n yeperentd&ion oifthu'text iﬁnelf.ff?ﬁ

h  ;}P0r example, %he use 01 vunctuation:‘newljne:

;“In 1tﬁ'nreden$ iorm, a 1ibrary card JS such that the 1&ynut§*vh
ibuut the baok‘ |

'jflandgp051tion Qn bha cald5glvas infcrmation

and bpace

':Efimply:dijierenees infihe diffo ent;itamx 0f 3nformat10n.

;: Thi8}JS in direat vﬁntrnat ta the uue oi, for instmnce,

-wewlmng in )TQQG whach.;jmply meﬁns fhat there ﬂﬂ mere

‘ room on bhna line.ﬁg}i 5f;




iﬁllhuu&a, in the cas e 0£ po&try ﬁhe end of @ 1Lne is
gmiﬁiaant. ' o -
-_@he(impnwténaé of layaﬁﬁ'i j11ustrated by the
~folldﬁjﬁg desoriptlan of a caﬁ&?@g&e entry lven by
'Gax, Deus, Bolby of he UniVLralfy uf Newcabtie Uaun 3
;iyne (8): . T . .'
“The numbar in the Lap Leitwhand ecrner 48 the
alﬁtm numb&r, whefeﬂq thb numbgra apnearing Jﬁ Lhe
cm!imtﬁon are %hu nmmher n¢ uqbcf and bha helgnt ui
the book. " o .
ﬁ‘@he\aﬁar;ﬂanl& bu bhn&&t?d %0 dmut;ngulsh these..‘ o
 DLbrnr&dnq and 1ihr&ry user@lare qbla to ideanfy %he tynel
of informatian by 1ts pOSJtiGn jn the entry and by the
’fact ndt 3t emnfarms to vertnzn conwentians famlliar tﬂ ,
'.L:uar - es. S | «
ﬁa far 15 pfepqwlng a b1bliogr1yh10 descriptian iﬁr _
prunentahicnﬁto a eonpubar 18 aoncerned, the problem is |
hh&b one nust. elther aefine %ﬁe oraer in which the items.
aﬁu given and how they are separatgd, as in the Nowecastle

projeot, or one muui thC wazning zymbola for.each item as

in the bdlnburﬂh wrojeat.g Ear axam@le, in the }abter'

cage, one milg .h:t nee <A> for at,ﬂ-}mr and (ﬂ? for da*tc,.



L&

RS T

“"j"mhe tuvminator for dbh e Bh@ end ar the ltne, ana-qm e

"fftvbhv'luyquﬁ of ﬁhe iniurmqtznn 45 vmry important.»

*fr“grablem wiTT bp L1gklgﬁ Jn more aatall

. &u'%he bﬁite Of programa at &La ga;Aexyand thas

Ef‘The syatem w:ll}vfﬁf"

'-*\:ibe ‘such thqt the biblieg?aphio ﬂescrlptiong dnd thelf{{ié*”]"”“

“E-i.oexb hemn aealt ujth un 1tu awn a% ﬁhe mamenﬁgi’ '
Ff{fwhe'ﬂext 3taelf
]‘fjmaﬂy eﬂdes.“f

"Mffmi pumched cardu, uﬁt%' 7 ar 8~hol@ paper tfy!

; ‘ii-"-_i':_ﬂ:zlmgg,ae'bic* ‘b&pc o

| prauesq of deqlsﬂo wmﬁh )t, cﬁn he zm*erted 1ater, 5:ffj-rcﬁ“

'QC;WoxL ean.bofpreydredfand storgd'in munylformu and in f

nr Lx&mpla, Lﬁ ean b@w&ﬁﬂrbt in tha form

;Qr on

3)wendmg :m me -‘;_‘n..zt‘llla.uian, =nhese~~

'*;aLso hnve dnfierenﬁ oodes, & “Luﬂltp bere are many B SR

““.}dlfiérent ehardet@r :Lt and &iiiercnt Sld@ﬂ of “ets.,f:

'?}\QfVlih )whaia ﬁane thare a:o iny 6@ dif erent chzuabtor

“?nvanjabAe whﬁ enﬂ WJﬁh Swha e tﬂphsLhﬁfa are 128

1'nnquaeto¢s 1v ilwble.

Qur 1;m wab to meﬁ up d aystcm whmch.cunld "“éépﬁ ﬁé@t{;ﬁ?f

3ﬁ dny iarm and in any Lgdu.if‘ﬁhis mean$ th&biw_J
Azdejine aeveral &nffcrent groups of chdvxc&oru nn textisa thatif

:1*there wcuLd bc a covrebpondenve betw;eﬂ ﬁ tcxt 1a cne'eade ' “"

"7%fsad Q. cht ia an@bher caaey ;and ?0 bh&* The programd'faiﬁﬁ;ﬂfﬁ
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could deal with ‘amm.m suages with i “i‘eren't
mvmhers of 1Q%teru.~ Calln. Rugs¢mn and ﬁrvek. @his
Will be move oleawly definnﬁ in the. HQYT Ph@phb?a |
) To heg! abtﬁng Up the - general ays.an, we dec¢ded
te write tha nvo rama te aecayt our @wn &9?9 Bmhale p@ger~-

bape code and ﬁncn tn oxﬁeud mhem.to aucepﬁ all codes, :T

Paper tage eode

The paper tape nysﬁem which was uoed. iar the pun¢h1ng 
cf the texﬁs de the 8~h01@ system.nA:This allawa up to -
G4 ﬁlffevenﬁ bib @abternq from %he 51? 1nf0rmablan -
“chmnnels, but with “the qdd tian of a - 'Gaqa' ehawleuer,
Lhir 13 cxpan&e@ FO qilow ms the use Qf aapltal and smallk
TQLtha and ;ﬁw1ﬁe vax 3@%3 of yunoﬁuatlbn und obher
egﬂﬁbnlgg; | : T _ | o

A tahle cf the KDPO 8»hale panar tope code: s glVon

1a Appenﬂmx 3-1”f;~

‘ bode Canvenbions

ln the emﬂ1y~sua es of wratmﬂg thns sulte oi prcgrama, B
a coﬂe convenﬁion had %o be stipuiatad.t ¢¢ was deczdea

that f@r tbe punchinp 0£ the boxu Jteelf, the fo]lowwng
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G’:n

chavachers would be necessayys-
-A! e g

a = 5

@D

aceenbs

é_. ;, hyphoa ‘

{Wo ﬂ&30w for bhu ¢ﬂ@lumlon of roioremcow, au'vg4Lwonce

warmrn@'_cu waovev wotld alﬂo be mooeﬁsany, plu 'ﬁhe.

,dL ite 0 - @ and a. qeparqtcv :E&@“pius»amgn (@)1wa3\

"qﬁoy.md a e warning ahavaﬁbuwemﬁi%he'f&ll;sﬁd@ (.)

as the cae'p:a:*:'a't;cw* " N | |
Mg i%@ repfeﬁen%auaaa in the KDFg papev tupe ehﬂ“ﬁctor )

codo Ig ab' otlowsﬂw_

Texh | - N KDY code
Awg | A -u
ai&iz o o 4w

o. o .

N’_‘smm\& wo\n\u\

enagoclB .. ;~f f‘t ff I  AF



Lext KOE9 code
3 ;
! w~ (exponentiation)
7 & (pound sigﬂ)
/ ¢ (less than)
\ g o> (greater then)
- : : -~  {minug)
o | K
D ' )

The-br&ﬁketin@’(dnd) was included bo. Lmnfﬁve the thWlual
.oapy of “the %exu, bu? fur e parposes of the.analy31u,
bhev are dLSﬂengdOd.

Ve rhalj dm ouqa ?atgr how this can he- weﬂe?allﬁgd to
29 - «
‘-ul? eodas (Eﬁ&

ping DTiﬂbQ& cade

Who m@db uaual Aowm of QUuuu% ivem a eomputer ig tﬂé'
-hiél paeﬂ 1¢ne pvinuer’“ ‘Wu:s JS a GGVLCO JQT pv&ptangAAi

: Tineﬁ of ¢niopm&t:0n ot a swecﬂ of GQO Jinbb por mnmuie.»’
- Ag one. Lmno con nold 120 eharactewgg thiS'means that

Ia OOO Ghaxaatuv“ per mluubu can be owupud whiéh 13 very
fﬂﬁb comuaved W1ﬁh Lhe papeﬂ bape punoh Uhlbh punohc ot
a- pe@d of oaly LlO chavacbﬁwﬁ per second, and bhlﬁ.h&ﬂ: 

bhen Ho bg pf&ﬂbOd on-a ftercwwib r wnsoh 16 goill slow¢rw



18

he priﬂmer at Glasgow will wecognize 51 prinbtable
chovactors ( A - %, O - O and a selecbion of punchuation
marks) and a space mavk on %h@.paper; A)Fopy of ‘the
eode cam bo found in Apaenﬂjx 1. o

 he can. be qeen by a camparmson of ‘the ﬁwo codos qujta
'9 ew Lharaetgrs qxo nat ava11anle on the line yrlnbef,
.and_beqa&ae offmhlﬁ,‘ ho bype 0¢ imfamma%aon outpub via
h 1 ReXc) pfiﬁ%erziﬁ_llmlﬁﬁgw“

Yor the pﬁxpoée;of'whiﬁjthésis} the @apéx %apé puneh'f
héa“béen‘used amwﬁheAauﬁput mediam*in order %o priﬂt"%hei
results on Suifable pﬁper,'buﬁiiﬁ Wenewal, it 18 the Lline
ﬁiimﬁer wiieh ié'qsod, as‘ﬁhe'amvwnb af'ﬁexﬁ.being P304A.
cgéﬂed.a% any ene,ﬁiﬁ@ would bo H00. wre bo éOpé with
on pﬂﬂ&? %ap@ ‘ B |

Phe KDTFQ oompau@ ‘w% pﬁesant:in oaLled ah Glsugowf
Ungvaﬂmwﬁy e an elect anaa dag¢&a1 uom@uﬁor and hah a .
core ghboxre 0“ 3RK 48 blb reg sloters. ”hara are tnmﬁ :
euaﬂinw f&e1t¢%;¢ﬁ in cpevqb&on eﬂuhlﬁnﬂ up - 0 fonr
prog TMb to’ bo suorad ;n the maehlnc at cnce,'ganrQL
"Iﬁaéﬁﬁg ”v@m orie’ 6o dncbhef wbencva? ﬁimm might QLHLPW!SOEjA
ho wastcd, RGGCﬂdlﬂW %o bhe pr;@rxuy grad¢ng 01 each
)prc ramu A g b deal Fhe time used 1n tex&ual ﬂﬂﬁiymi

_13s in bhe »nput an& thput Gf ?cxu and rasu?tb.A-
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If these can'be btrensferred onto magnetic tape and
printed down later‘a% a low priority level in The
mgehine, more effidlent use of the compuber will be.

made.
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CHAPTER 3

THE SULLE OF PROGRAMS

Developnens
Jfhe ainm of Lhe uuAbP ~of progroms davclo)vd at Glasgow
UhiVGrJlLy was bo produce word tmsbs to solve a Varieoy

of problems. he hcpod Bo wmake them ngeful o suhnlarm

3mwolv0d in e earch into texts wriitten ﬂn a varieby
of '1ngua TR . @mqulrlem-were made aﬂ.to~theﬁregumremenﬁs

‘bf seva@aW groups of people and it was ﬁ@eidaﬂfﬁhaﬁ

bhc iollmwmmg word -lists would covexr thelw ncadnam_“
” ﬂl. , Jhb@blﬁ&l'iﬁaﬁ ol words of Lex%¢~A |
2. Alphabotical Lish with referencos.
"43. ‘Alphabaﬁlcal LWﬁb wath roferenocs anu jrequeney;
4; AW0rd>li3ﬁ”iﬁ order “of frequcnev. -
5. ‘WO?&vliﬂﬁ in“ordér“bf‘wqrd‘lengthgﬁ

‘6, “Wora List in_oraer:of word endings.:

'Vhriatien@ on these were also suggested as well as

correchion famnli@zew and puwmﬂnen% SﬁOT&éO 0¢ thc bexte -
Onx a;m,wos to mahe the uystem 80 flcxmblé that any

Ouhcr Bype oi analjuws Of @he{%exg eagld_be;ﬂbﬁalnea_by
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the.éﬂﬂi%i0ﬂ ei quEB pigﬁes Oi extra yro r@nming.-

To do this we aéeided %an@rm a vergign:of the et
~- §(}:£1 zs%jnﬁ Gf one reeevﬂ faJ eaeb word . szpunehuabia
'ﬁymhel Gf t&e EGAL. ; %b@ lﬁblﬂwlﬁﬂ oi ﬁuﬂcuHQ%LOﬂ

= maan$ bab ﬂnyamo inb@fe BEd 1n aﬂalyszs PGQL“fRHg a‘
knawlcﬁéa 0 Fhe- irequemcy of th@ uﬁe o£ punotnqmlcvx
“>f1 ~J;{A(c‘%. ﬁlmuﬁ&bﬂ%ﬂ@ﬂ by senbcnca ian th) haM‘L% qvailahla
o >5Ln rha 11St1ug Gi the L@xt and aaew n@& hava to 80 baek
;’Lo bhe GT;gmnﬁi momm. : ‘i_' PR ‘T \ A i
Whlm" irs% Ji T'ﬁ? ai ﬁu@ beau Wonld ﬁonaisb Oi a-
‘1isb vm feeord af the Worda in @mder 1% t&oy aevaw tﬁ
-iha uéwt wi h vefaw&acs “- @bls eauia %han ba ﬁarted
_?1n&a alghwbetieml Qrdev %e l~ waa$~£ am 3v9n Qn p&ge 20
"4fﬁy uﬁlﬂ“ mno%htr pramram mhig ﬁﬁﬁld he altmwad o, nga
‘ilvst 3, thQh<@éuld bhen hm ﬁcfucd E@ g¢ve llﬂﬁ 4.
.fmhe Qti' al 33&% eauld auga be garied m@ gsvu 315&@ g
On axamlﬂlng ﬁﬂﬂﬁ Qf the” @utyat Jmam.a typiQaL rwn,
‘Wa auw thcu -8 g?@ﬁh Geﬂl of bha cutpuﬁ emnmwrted c¥:5

warﬁ whlnh m@eu?a huﬁaraus

_ irepﬁnLthn 1n Lh@ @qﬁgg 0@;35

. 6& anﬁﬂ i Lh@ aauraa oj ﬂ ?av @ QﬁGLG m | exo.\~ WG

oma $&0p10;

f%he T@iﬁ?@ﬂaau g V?X? Jmporﬁ nﬁ 4nﬂ at

"-a lab&r %Sa ;erﬂava QﬂLy bhc,ixaqvonay ml@bb b@

"l

Heaae we dealded.ta fntraduv varlatigns on

imporbants




&8

the owiginal ideas. Opne form of the btexs would give
one complabe wéﬁaﬁq fow each word followed by all the
references of %hefaiff@wenﬁ oceurTences of'thalwqfd
without repebition of the rest of %h@‘raeéxﬁ. ':ﬁﬂéthgr~,
:fd?mkwaulﬁ bé b0 wemove all of %ﬁé wef&regééﬁ bk
‘Include ouly one weeowd for cach Alffovent word along
Aw1%h the ?requen&y. |

Thbdﬁ varjaus 1@%&1&33 were mbtaxnad frsm~mh@ %Gzﬁ‘

by-hhe suito ai prarxzm% Whiéh wilj now. he b&@ld&h@d.ﬁ"




CROGRAN | CRINT-QUT
TFEXT T A EXT TO B OF WORD
HAG. TAPE
TEXT
—c} WA ED o
v LAST y
PROGRAM 10 PROGRAM Q
SORTY
EN _
& m{?F?ﬁTTﬁ eES) PROGRAM 2 2 {3 WORK TRVES)
- o g WeRK
SO < APES
v
oL }’ ¢ 2
PROGR.OM
R ANCE PROGRAN 2 msiffe.f
IENT\FIER PR INT  TLLE FREQVENCY
W
PRINT QUT
oF SORTED RROGRAN &5
BILE PRINT FILE
PROG
K C\(Z\fjﬁ & Lﬁ&“{\b (N DENT)
RIEHOVIS
REFERLE NCES |

Y

P2

PRINT OVUT
e
CLONCOR ~
DANLE




(R

PROGRAM 3

PEINT TILE

!

PRINT OUT
obF
LG

.

i PROGRAN B
nas - THIE .
¥ \oENTIFIER PRINT FILE

LROGRAM T v
SORT
P2NTOVT
o\t
WORD

e

PROGRAN B -
PRANT TILILE voeNTI ELE
¥ - PROGRAM 3
NRG.TAPE | ]
PRINT OUT vt BIER PRINT T ILE
OF
L\ ST I
PRINT OUT!
Q-

ViLE
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The pr@ LA 1nvalved

- The pvograms of the sulte ave as fﬂllﬁWﬂ* o (The
nbering of the progwvams i1 as glven in the flow

dlegran on. previous page:)

PROG ). DDO2GATOOUPY = ra&&'tekt and seﬁ up ”iiée

PROG 2 R%PROQiAM T~ g : > darh
2 SOREEOGUN T - gopk opieiyel fie sato

PRO& 3 BQGESAEGOU?U - printei2 wﬂrd»xeaOldsv o
A@RQG}¢° EBQ%GA&OQBEU;; w“fanserﬁ frequenay | S
;fPRQ&;S i:Dﬁ@ﬂﬁﬁ?élﬁ?ﬁiﬁgﬁf%prinﬁ 13 war& feearas o

?&&ﬂ@sﬁff\BQOGC&MQQUPE¥‘ﬂ%ifremnva vefgrences

.:£RQ&;? ibeRmPRQGhAmS i9ﬁ Fg r”*irequ@nay Liﬁa i&vﬁ Orﬂer°§ §f
Gl T e o Z‘CC uency -

f§39@~3Ait@DO£6AFQRDUﬁ1 o prtnt 1l warﬁ;veeeras.

EEQG‘QU%LQQ@QPhQQEAMQ_"9 “Borl - QrﬁginqlﬂiiJe outo qlphd~<§??§
RS LR ‘"i»,b@tjaﬁi ardem”ax emﬁ&mhs ai wardqg

“PROG-10 - BOREPROGRAMA  “~ - gort: ovig inal{file 1ﬂt° Wﬂrﬁ
S , L :f,.ftcn@ﬁh Qrdar.‘ Rt

A ilaw ﬁlabrdm m; %ha eomgiete Sult@ ean be found cn the

pvuvmﬁuh pﬁ , Edeh yrogyam wmil he explaia&ﬂ brmefly’
her@ albhough a detarlea spe@mficabiaﬂ cen he - foﬂﬂd 1n

‘&ppvndiy 3.
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onhxam s reqd LPio anﬂ set up 1n1bia1 flie

%1b i uha mﬂlﬂ y?o g ln Hhe J&iba. - It Wetso -

»

or¢g3ﬁully weltten to nccept data 1n ‘tho fomm of paper
tape and Ho ouipuf the TLHuLtﬁ Lo thw 11&9 prlnter

Tt hdm ‘since been. extended aa thao the resulﬁs are 7
Qvn@ut 0. ﬁhe lzﬂe printer ﬂn& magnetlc tape in %he’;f:
fownm of a file to %e pracﬁsaed 1aﬁer 'fhwhls file
.cmnmiats-ﬁf a‘racew& of 13 worda in lcnﬂth for eacﬂ
word o pmnctua iﬁn aymbel Qf Bhe ¢nput text.' ~whe'
detal Ls of the pocord will be déuerlbed Mmr in dhis
nhaptbw

......

Only erglﬂdl pre ramming apdv* from bhe Obllbaﬁory vse
| oi uh“ standar& mmgnah¢e tang handllng fOﬂuAﬂdSn ﬁf@heir'
ﬁma was ﬁ@aeﬂs&ry beazuﬁe, in oraer e make use of- Lhe

 8@?5 Program GcnerzLO? £a011¢ﬁne% om thc Kﬂﬁg, bhe f;les*

'mmsﬁ(ba sab up mﬁing theoe romt¢ne$. (10)

»Pﬂopram o 1nuert frequenqx

This prawram uecenﬁ input on‘magnetme tape in . Lhe
form of o £ile of voeovd of 12 words in. 1en*th.;kf.%
Tthen inserts a bhifboenth word thuh de the «weqvemoy
A%eount and @ubgumm Lh@ new- ”ec0rd» Onto &nother me nahnc

“tape file.  his: de again wrxﬁten in mauhmne eode‘;-



- with. the re&trx&tlens axquincd far %ha fxrdt

Vprogram.

‘Prﬁgpam ta remnve roforenﬂes» | | “

' ””hiﬁ pragraﬂ aceepts inpub frmm one naﬁnetﬁc tﬂye;
ffzfj Sas it and then autputg thm resnl%s tﬁ gnauher
.fitapa. - ‘he inpu i in tha faxm Gf 8 flle af 13 werd e

wecnrds and ﬁhﬂ auxnn% a5 in “the. ﬁﬂrm of 1i wnrd racor&aq'}°
'»:The prosa&qlng gonsist& Q; remavjng %hﬂ Jﬂth ﬁnd jlbh

‘;ward% Qf bhm r@uarﬂ, 1 c"g?he zaﬁaranc& am d&scrzbcd

:1i abar - Ehlu is &350 wr&t%ea 1n maehlne:cqﬁe wiﬂh the

,115Qabove llmlﬁdéicns.

’t,”-?rogrﬁm to ﬁrinﬁ 5 Lmig af Lwalve ward r?ccrdﬁ
‘;(F1LV§mfand ﬁhir%aen war& ree@rﬁw.)gzi“' :

-

Whis ia a pr0grmmf£@r printiﬂg dawn thﬁ*ennxenxﬂ ?

';Qf a IumﬂD%iQ age ftl@ wrgbteﬂ by Qma ¢ Mhe oiher'

 ,§¢53 rog r&ma Qf thib suﬂfé

;r aainy has to %1ke pl&et 13 syeﬁszled ab run leg by

‘ffA% m@ﬂn$0i a ﬂata ﬁd§e~‘% “hﬂ tape chbjsﬁs simply oi %hﬁ 11:;;

”‘ffmﬁigwjnmé ‘ -
| Y _i,.:i\s Qﬂsm |
SR ’,(3 mmm*m‘;tcm"Léleﬂ't;;l.i‘:ex*) '7 ‘>
esgyc O GRIF

fmx@mo a =5 >

worﬁs, 13:word5uarrll:warﬁe




for ﬁBOQ@AFOGUPH, Dﬁ@?@AFOlU?@'ﬂn& npo2 6&?0 ﬁ?ﬁ

res yech,vely.

8 art ﬁia rams ?fi “ .
Sﬂere ar‘ four sorbs u%ea ﬂﬂ p@rt af %hm éﬁiﬁé‘“f;fﬁf':
._gﬁf pre ramﬁg 1“@hey are eﬂerzﬂed uslﬂg a standard X
‘fgaﬁm yne&nam &Lﬂﬂhﬁ%@ﬁ (5.24G+) the full ﬁemermpzlaan‘
 0£ wh&ch lﬁ QV@xlabla (lO) ?n avaer ﬁo ﬂenerabe a sart;‘
fgrcgram, @‘pgfamgter taye mus? he @rapare& ané ied ﬂS .

idata: ig ﬁh@ QQP*G.;7 mh&ﬁ ﬂa%a @1ve 1nf0rmatian a8 tsﬁ{igig

;whab ty@e ci sugt i ualrﬁd.;”

&lphahaﬁleal sar@ I o _ .
| s a@cegﬁg ag’ iﬁpua tha fﬁle e up by QmsgaAAnQﬁyﬁ;'i

f€f i¢®; 8 lea e r@GG?& of:.1.2 _warﬁﬁ in ienpbh.i It

“§Lhan surt% th¢a inta 4Lphabetmgal arder aeccrﬂ$ng o %he

‘€ .h,mem1nﬁa-of %he waraﬁ., C3E these ﬂr& the sqme, Giher

“f”keys aw@ glyen, in mrde?".ea hyphbn-mﬂfkﬁr* ““Qenﬁ

-5‘mawker, woxd, Gﬂdlﬂgﬂ anﬁ fmnally ramaxénce 80 %haﬁ &he S
recorﬁw Of the sam& word. ar punetmauiaﬂ symb&l are

&1v0n in ovder of @ecurranue.




f{ﬁ'equeney sort ‘ ‘ o
: Thii sorh accepts aa rnpui Lhe fnie aet up by
"Lhe probram ﬂDO’SAL@OU“H 3.@. u LLLO af ll wora

:Hfrocor Ib thon sort the file 3n$0 ovder of

o fruquency nnd dlphabetmcally wmthmn frequoncy so thai“”

.1a11 %ho c wnrdu oocurrun onee are 1isbed alnhabetieally

:1f0310wed by hhosa oecurrlﬂg tw¢co qnd sn on.a;i-

:ncrt Jnto arder uf endlngs of words _
| Thlq Q?ﬁ tqkes dﬁ wnput Lhe original flle HGL up  -
by DDO; >6Amot:smr. | ZL"h::,tx is mmﬂ.qr to %ozz'mwcnm K
 exbept %hdf ﬂn thlu caqa fhe ort is in Order of

Qibndwngs 01 the wardQ."

'7f'§1WQrd lcngﬁh dorﬁ

i a & rt takeu as 1nput %hv orlgznal ille seu up
by ?}1302(.:\@001}1*){?. :m; ig again. Csimilar 'to @Rm:’mmwr 7
exceph. ﬁhu% tha order ﬁs now word Leﬁ th,;bﬁ%-

alphabotneal w:thin wurd length.

“'Whe record iﬁself

At the be ;nnln 01 thl& ehapoo? we. mﬁnmloned that
lxbho quﬁs wautd GQHSJBL 01 fecordq.>l Once twe type
'20£ llutm ruqumred had been daf¢nad, 1t was %hen

'[neens@ary to doolde upsn tho 0on$ent of the;reeera,%_



fstly, of.cmurse

bacauaa oi'the“lnter qt &E werﬁ endings anown byucertain

B _-:i?gg’f?%_,:}. bl

;fhéiﬂéf&ﬁjﬁ;eii had %u b'ilneluded and

ﬁrmups;ﬁzt wag al a thaught neceaﬁaiy ta include the wcrd

"S.Qel’t 'b;) (}}«gward z;: ‘

;it@ reference ln theftext w.*

*ixtems suoh as hyphans dnd aeeents, soma 1ndlcmtion

 ;0ther 3mp01tdnt “thms are

;a;ncuntuaf the numher ui Taﬁtgrq 1n the worﬁ dnd

*‘lllflw ~-j:0r ext»pd

:”7ﬁ i bheir oavuryenco would have to be included.:~}i:

‘%q;;:A frequency ocunﬁ was tﬂ b@ inqevtad 1n$o the i

”"xeeord at o 1&%@& sbame.‘

Gnae the con%enﬁ 0& tha reeord had been aecmﬂeﬂ,

Lheﬁe then arase_further prablems._- ve haa ta dealde

whether ha use a‘v r;able 1ength Teeorﬂ ar whether to fix

anh itém.mt a e@rtuin bize. : WP choae fixcd Length reeord

bLGJUhe ue Wdﬂt@d te make qulte extcnajve use of the sﬁandurd"

fnaxlibmeq ci tha KDEQ systcm (e.g.' ort E@Qgram Generatar

;and hegort Progrnm ﬁeneratar) Th:s 1ed yet again to o ;“ |

pvublumJ ii Lhe reeord is flxeﬂ in length, bhen the war& L

len bh wuuld hqve ta be limjiea. : T vallow for ian uagcs wzthf“

leng worﬁw, ﬁn upper lmmlﬁ of &4 1ettefs waa set.:'-mhisf;.

hawevgr; does noﬁ mean that Janﬂer Worda weuld cduse a

fﬂilure, but thaﬁ the oxbra 1etners wnuid be 10%t ln %he

: vnrd spelﬁ farwarda and the fzr t w*lettcrs losﬁ A



in the word spelt backwards. _For‘%he referenee, it

~wau Goclded Lh&& one eonalst;n of four P&&tﬂ woulﬂ
'5\'0;\% W \.‘('\\

bv ﬂufficlsnt. Phiﬁ Weuld

~ twa varmable ‘
| rﬁferanags. By var¢ahle we- mean hhab thev’couid _ |
'be any 9ubﬂiv & bns oi the text th&t the user nlghﬁ |
vequﬂre.“\ The ldﬁ “bwo parts wauld;hq_l;ne numbex:gna-“A
word ﬁuﬂbcw | | - -

When.all‘nf these are. combined, a_ﬁﬁéive woxd

record oamerges as détai&ed*latar.invﬁhiﬁ_chaﬁﬁer,f

Thg tekv it selt | |
Onc Qf oup mﬂlﬁ aing was to mako the aystem such

“bhat 1% couid aa@epﬁ bext with diliercnt chnraebe

b and conVGntﬁan A"-Phuwg un.deilnlng o 0 *i@inrlg"h""

oharaober qe%, we trLed te allow for pecnlmurltlee whmchlg
“m:@ht avlsa ¢ﬂ imngua s othew bhan hn lisn,‘ For )
’ln,tanoe, Brendh and &aeiic,'ﬁ well ag" other languages;;l
 hnv¢ mvcentq. &lwo, same (abber Jn &r@ek are rupw]ba?L 3
”ffcaent@d dl fcrently at’ the end Qi a werd from thelr s
'rapw@sen%amman wncn ab ﬁh@ bbﬁlﬂﬂlnh or in Lhe mxddla
;af’a wor&ari ﬁof Jﬂdtan Sy Lhere arg bwa forms Of 4 g@@y{?f

bwc iorm% OL omﬁga

in bnalish, we aro. Onjy cmncerned Wiéﬁﬁgﬁﬁléﬁﬁér$;§§~*’




anctua ion bymbolq and - hyﬁhenu; ~ Howevg&,,oﬁhgr. |
feﬁturﬁﬁ‘da mccuv 1w ather'Tanguég;s‘ﬁné’éf:ééursﬁ;f

En .sh ‘toxb ean contain a' nunher oi faru& i wordb f 
v.and exgrp amons with acaentb etcy - aleds te say,

Lt would be ‘imnc &ﬁble’ to accaunm ior each Oﬂe

"epafuuely 80" we dcciﬂetho aerlna schw&l proups~ofzm

0haraetewa sueh a 1btters, digit and panctua,ian but
ﬁ&lSO a]low extra greupa uoh ns hyphpn 0r two qccents

whioh woula.allov usera 1nvolvad with ther languages

to fiﬁs,hpir;awn aym&ols inta one or nther ai the :

ntegofﬁea. Far’example, in hhe &reek ﬂlphﬁb?e, bhereﬁtn
are Tewew dlstmnet lLttaru, but, aw alreudy mentiened,
qome have dliierant spellings ﬂegending on the yoa1taon‘”:$

mhls cnn be acccunted for by aasigning

anmther Qf the 1etter qet to the fecond fcrm of the
Jutter.

TQ illu%traﬁe Lhe Geivﬂltian Gl the hngilsh
ahavqctar ae% there follows a Eaaku Normal Eorm

ﬂ~ aederlption of*th&t uet. (ll)




3

wext bpcelflcation

4 A ﬁ le ‘acm ch! f’-:*i;s oi 2] nu.mbez? o:£‘ J.:Lne.; wh:a,(;h a:r'e ,
numberod in sequence wishln gmj Qne page, (Qr <>‘bhex' .
subddvi qmn t}f the *bext) \. SR
- <t*yp'a ca.L 1fme> ::‘r- {woxﬂ> (wox'a separatm:>{word> caes

| T Y Qwora}) (‘\:01’43. aepma*bor? P
L e LT <eﬂc1 ci line> {nexvl:.ne}
| Qmﬂ o Ilme7 (v:o:r:d? / B
' S Qvord? Qvo:r:d ena:&:a*bor) {raierene@/
Qm:cﬁ ward? <‘ k-_-;-x_»;-_-;;.:.u.mmga o] /
(;m.tt wora) % (reigrenne)

rei‘e "ene 33 m..i o:v 56 :arator m:anor (sepamtar)
r< { ‘b> < J >< * 7< >{].:J.ne nmnher)

’{ma,}or>‘ : e (rpi’erence waxninb ch.:zmc‘be.e} deimal integcr}-

:’?’I‘i‘(nmnc:vr)__ $ 1 (demimal in‘heg,er)

'"-‘l(iine numbar) =,~» {declmal m‘beger) S .
| .(&uﬁmml ;L:n“he *c:z:*? § 3 (élig:i“b? / <d1g,:}.t >4demmal m'beger>

@%Jw : 3= 0/1/“’/3/4/.:/6/7/8/9

(sexaaratow? e A,‘,‘{E

(“La htor) u -"3':*.." a/h/c/ ,y a/y/z /@Gﬁf’n'ﬁ> 419 5’*'9”)

'-\{wnrd cmn'blmmbian sy'mbc;1> § g M

I Lwc)r& se'ua}oflrc)x)* g Ls;kmab / (sente.nce marker) /
T _ (o‘tihar p%mctuationb/

(word ..,esaav* ﬂsor) (ward sapamtmr> /
Lo L 4\\%0\\.\\‘?.7




£ sowbence marker) = ./ ?, !
{other punctuatlon) si= / : / 3 / ) / (
{opagey 1= 4 :
{accent 1= null  (There ‘are no accents in
Ingldeh)
’\cht' woTd > L = L \ekhbel ks vy < wWoid wownttnuelion
: S}J\fﬂbi)l
Llerber sriveg> = lelbbery [<lakber A\ ebher sFiuwg?
< wotd y ty = Llekkeg %\“\.N\S 'DIQQQs-Tt weotrd 7 ekt ex S\\YW‘?/
el word 2 poutt wostd >\ ekber <ing >



"Peunrd ﬁew@xiptian - )

»: F%am‘kh@ boxt as desaribad iﬂ thﬁ pravmﬁug eaﬁi&n

} Lhe bas l‘ 4ﬁ‘erd s ebtained. The exaas farmat |

VTam thms reaar& w;li nmw ha explazne& 4n§ illua&rdteﬁ.ix‘

S mhe %welvg woxd racar& ia made up as i931QWMnm. R
. wurﬁh U 3 - v&r& farwards

werd ba@kwards

4

’ 3erd$ b G

'“ 3 w@ra- ,i.'}ﬂgm‘iebhcr cﬂuﬁi

jﬁbf& ;‘8‘ %ghyphen mﬁrkar
;werd ,9~74.'é"mﬁeanﬁ markur

,warda 16 & 1L~ rﬁf@rane&- |
word 22 eomw

-;Ln the ra%e af a yunabuatﬁon aymhal, mhe r@eera takah

o uhc: fc)::tm

arﬂ L~ 3 %fdeeimai value ef ¢harzetbr

words 4 ~ 6 %vnunatuatmon.eha?acte

Vﬁﬁrﬁ

- I; “' .

Ceviora - T
Dword. 8 = not used

vioxd - 9 . _}%}n&% usaa

T?EWQrdm 3@ ﬁ_ii“t’efevaﬂaa mf @?@VJQus ward
Cowerdilzs L memmy o v oot Too
o lluqbrate -hm“foliawzﬂm ﬁescr:pm:an an cxﬁmyle

\_ai eaeh tyne Lh gmvmn;below..

Mxﬁmwlea far “ﬁevar%haiesa“ churrln as thb fir&t 




,,,,,,,,,,

war& amd io?lowa& hy a aamma 1n hha 1ourth line af ﬁhe!,if

o ﬁeennd pﬁ&e Qf tb@ niﬁth.ehapter af d haok.;Mf

- Semple yecord for a Wﬁi’&

y(ﬂﬁﬂ\.ﬁﬁﬁ B}L{BKWARI}S 5 ?"!3'1‘ nn Hy:{i&ﬁ,““\} ﬁ(‘&iﬂ’i‘ l‘? ie;fﬁ‘fimiﬁﬁ\iif])ﬁ“ |
' | PR QQBN$F4M&RKE& Mﬂﬂﬁ&“ i hg LIHE ”ﬁ

| ;C‘Nnvnnfnbgn&s SSLLLH%hPV&ﬁ 12 - ;ﬁi 9 ?  ¢§'§;5

“,ﬁamplé{xéﬁdi&ufdrféf@aﬁéﬁﬁéﬁiﬁﬁiﬁyﬁbbi“'"”

f":jnrd farwards "Qb » ; . s e
| lhﬁs ig snm@ly the}lettera Qf %ha ward seﬁ GU$ in fA“A‘
wogdg kR to 3 ef tha racord, thh bh@ fmrst lctter in j'
wﬁthb ta@ anﬂ of Wﬁfd L.;__ o : l» , |
’ Iu.tha casa of puﬂetuatian, the deézmal value cf
Lhe Symhal is mpt in ‘the lowe% enﬁ af ward %

“Ward haekw&rﬁa

.Th' g btmjlar 0. ahcvu with, %he 1&& 1éﬁﬁér of
i‘uhﬁ word in- the top end mf word 4.
Tox paﬂeﬁvd%ian, th@ actu¢! qvmhcl is set 1n,the

lower end Qf word 3’
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Eetbaf ﬁeun%

‘ Whms eﬂn&lsﬁa of the decimal value of the count
l.naf ‘the number 9? 1@%36?& in the word, or, in the

gase of punebuat;aa,ubhb value zexro.

fiif;sr';:)hén B2 rker

f

This. can‘iﬁ‘a“eﬁ-the ﬁeeimal valme ef the count
ﬁf tha mnmhe Qfsi@ﬁ#érﬁfwhlnh pr&ceﬁea the hyphan,;
_Ub %n two hyphens axa allowad and th@ hyphan marker” 5
~wiil %hen canuis? af twa inbagerq. ~ A hyphen can~ -
feeenr mnder twﬁ airéumatqnees.-ﬁ ”ha ilrﬁﬁ js when a AQ'H
‘naﬁural braak uecur% ar 1n Ghe éaqe uf icrgetwmﬁwneﬁ,
Qr, meaandlv, when a Wor& 1@ spli% between tw& lineq
’1becauae the Lgng is %Qo shar% bo take tha Whﬁlé worﬂ...-
fx A distincﬁion 13 muﬂe baﬁwaen ﬁhe Lwa &mffereni | _
causes” &f a hy@h@n.hy innlaﬂlng 8 mnnus algn hefcre i§‘~
'_bh& caunm rcaarring te éﬂ.??ﬁmplﬁ ﬂi the seeen& ﬁype;u
ﬁ | .g‘ fer fﬁrgetmmemnat, word u G %he rmcorﬁ would
. e’ “et @ut ag Follovws i~ Q;.'§}4'=1§i f%flT! .
. | ,‘mwsms g Ry |
and in the’ case of C U Ceed NEVERGHER- /-
| . 4% would ve e

wudwu\.}*"a

:_"@f eaar&e, ‘@ mixtur& Gf ﬁhega might oceurs ¢




Cefle

ULERA-VIO=
T

in which case word § would bake the following £orsmsm

u’\..;uf:‘ '».Ju .--8 o

A :ur%he¢ qumpie of whuu mlgbt hapﬂen Aﬁ the Oddb uf Ll

"f'un aeﬁual hyphen Qeevﬁrln ab, th& end ﬁi W ilng, -
| | (}. fom'e,ufsw mew:'»
TV,--}xm‘l:. .
whim wavld af@euw Ll the reeor& as ]
\.J \-J ] (3 N \__1 ""&* B

?u mnplo.: L zlz::... ‘t;lfl.}s wmll d have *i:o “be deal“o wr&h

'Qf;latar by samaona workinﬂ thrauﬁh %he wnrd iiat ana

‘757ﬂutnnp any smvh aegarrengeu.~_ whza nould bu daalt

?vl%h hv a pro rnm.cniy if %hera was a amcﬁvunary af
'1uLL queh lewztrmat@ warﬂg dﬂd a uarch ui thia

"dmnimanuzy wode be vequlred. -]Whl{ 19 a- Lingumstnci

' >pvob1em und it was €elt bhah becumwe 03 thy amall

?probabiLity ai thngb hawveniﬁ £y l% need nﬁﬁ be
‘_n@gaunbed For. im th@ nfo}ram.’~ At mihht be obaachd

| ”t}ab 1 aame EQPBMQHROhiﬂé eanvenﬁianq, awl&t wurﬁa

"ELJave ailowedan.

: Aﬁ a’lr ﬁago, oaca Jndlvidval racord& cun bv.

ififﬂécessed in an OnmJTQQ qvﬂuem, prcblemq 1ike thﬁ ﬁan,;ff"



be overaome by bolng able o dolote the hyuium

unrhor and ‘,,ncsm*‘tz tha corrent voe.

xzé*(*tffﬁx w: lap.

'f*hﬁ B oalae” nﬂ‘\}h the :{@ra o8 the- deoinal v;mﬁ o
o covnt, bub im Ehin caso :%'i{’ is The m'tmi, of bha
lebber to vihieh the accent PEROTH .

IE:{; x,m; p mgpm arblon m the %;am, %fi*u, <,x@c§é.‘r};i; R
)g}:’t*i'tﬁ;afi ha;iiora.. Mw ‘Iaiﬂ,er o, which &b wofoers. u&ls;m,.

in :ish:u,;: GREGy WD 'tzcz_ CBWO ,j;;;i.cm@nt“ .m em; w:;:m.i are all owald,

[{)Hf;e.t %:e ying émuemuiw 3 he ?c*f‘"hae:t:* «a*mm. ﬁ:i L‘ha o
?M, Lm- W w;i_:}iie}:a.‘ it wolerss. LE b Empg}mﬁ;,' :31:;,:3._11 y

fi?i‘li_?czi%i_%:; G?Mu 0 ?.Si.ﬁ:f'{i mm“taimz ‘t;brm :11”:53(331 iy ‘f}h_g ) uw
&c}‘amﬁ of ho .~..§ *:’mi, will bc, ‘hﬂ% ' fzzﬁzﬁ _iws amm. ‘Lwc

‘**c; La‘*.mmi. Hovevaers ﬁz :1;, g,(«a% e, (3;1;»&» oy ﬁag_‘,@m. {ma--.
3 La mét g ‘t;h ai.i;y 30l G“\?Hnb*' ’L*gcabhw p(,;gjsgﬁ};*! 1ty 5,3 {};; g
Hhice .‘z.zza;;* e two aceonts on u}am ome 1 b bhow. - .fsw Vi,

]

bk s}éaxt.u?m as "i'szs;*z?‘zzs;}. 1 M:mz, orl, y wh 1' B r,umi ,Z'r:s
neh. g;zcﬁ:mmm;m:% for Tn ihe PYOETOTG _ |
An '"ﬂﬁ *mﬂa ol %’%‘1<ra:'tz‘§€a»g;:§;‘ QIS :iw
“e\‘j P wm"%,ni ba pednbed m( N;‘? ﬁ:ii and wordl 9
A (sm'd be soh oub ¢ 383 :i‘mlowm‘ A 3.\__, uw 3 |
_ ..t'-:sf} 'ﬁas&*f;::.:gx&ﬁ:zmi g winda ;:;e}‘;;swg;{m‘a vha 'Lzzf} £l Bﬁ“é"ﬂ %m’r:

i

s@ pes ol aeoonRice -
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Rofofenua

waas 10 amd 31 contaln the re¢urenee ef Lhe
worﬂ or Quneﬁuatlon-symbql and 1s-in the fcrm,of
vgbfqur parﬁ_“eferenae:-”v. - . “‘ |
o L word 10 o f"[u'ﬁcrd 11"
RET. 1 m 2. 'TINE WomD! -

The llno count is upadted when a GRBF ws encounmered,'
and the word caunt is updated aﬁ tho start of q new
=word. when a GRLP is fcund, the wor& cmunt ms reset
"at 4ero. The fmrst twc refcrcncea muab be npdated
1in the text Atself using the referance warning :
'charaetgr follawed by a roierance (au described in
- OW\QMQ. T ‘

'PZS,Q The valves Jn Pﬂﬁl dnd REFQ uud LlNE,zre

*replaced by thase bexng nead 1n and UORD ig reset at"

'-vmera because th@ rejerene@ churs ﬂh the end cf a

lineq Furthef CRL?? are. Jgnored unbll the stayt of«'ﬁ”m

a new wovd. , ‘ o
PJnally, word 12 eunﬁaiﬁﬁ'afQRLF»#Ofébmpléﬁé.%ﬁég”

vecord o Tha'h-on output ‘a newline will be taken..

-:Sofb repafﬁs

huring ﬁhe 1n1t1al proce%aing of the Lext, there
'magh ocuur fﬁult con&itionﬁ of whmch warnlng mus% be

given"“ Thﬁue whjch arc aecounted for are as fallows.
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1) If an invalid.charaatér»ig detected..
In this case the measage | |
| INVARID GRARACTER TOUND LN vorp
 is"sent to an Qutnub snfeam to he prlnted down
__at a~lat9r staga. o 1is is £o310wed by %he
| word An whmch the characta; hqs been found (Jf it
~occurs in a wcrd)
Then the me sa
A@ BL pﬁ( |
fcllowed by th@ reierenoa, is al%o output provadlng
an. 1ndicatlan of the locatmon of the error,
2) 1f a’ Long wcrd (L.e, ‘8 wara Qf ﬁore than Bﬁ letters)
7¢; 18 rcad. In thia case, the ma%sa :
. IOWG WORD WOUWD,. |
jfollﬁwed by the complete word, is oubput. “hug
aitﬁou@h.ﬁhe aompl&%e wordi{s not rétainéd on. tﬁé_7 
file,. n ccpy of - Lt ls QlelﬁblL afteﬁ 1nput.
_In the eurrent vers On oi the program when such a
| word 1s encounter&a o ruieremce js Jven a dans
the mbher caness - ﬁowever, this wauLd be a vvry -
91mvle alﬁaratLan. | . | |
'3) li an znvalzd ehasxeber has boea feuﬂd lﬂ a ref-
exggce. .0. a ohayactor which JJ not a dl iﬁ, a- -

mepar&tor or.a-termlnatop.‘



A
e
Tt

L

E3

L bhiie gasg, whe meBsogn

CINVARLSD CHATACRER T DIWE RERRERNGS

prdnted,
Bade de actually oaveled owd by the referonec

S 5
rording woultino, (i.c. I'WBE on oqe )
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v.;dﬁA@mﬁﬁ 4

UGNUHU TO&S AND iF&i&ﬂ&ﬁT&T3ON

Lemultu o | E }
ln orde; bo 1Llusbr iu %he uqe 01 %he aumto 0f
"pro@rmmq, thoy ucre appliad ba bﬁe noen “The A
.D&ifodll“" by Hnleam WOrdswnrth.aA A cuby oi th¢b
can be founu an vageBS. | A waem.ﬁa& ohoqen beepuse
it ine) ud of& ﬂ ﬂumbgv 0& vor eq thﬁh jnvoivo The

*m:e of bree af he faur pomsmble rafavonues. 5 The"

‘fgﬂ@oem w1a pumched on- pnpov tupc ﬂn qcccrdangé w¢bh

Lbe oowvenLtonﬁ dei:nod Jn nppendﬂx 3. 3 A pr:nn'ont_‘:‘
 0$ tho poam bealned 1ﬂ th!s manner aan be found on
Tr<%586 . i i ldta tapc was then used as }npub to
the suite as ahown in Tig; ~and ‘the resu]ts gmven ia
appendix 5 werc Obtain@d.

Liﬁt‘i‘gonsigtk of bhe bas%e Llist of the rééor&s
ol the word&iand punctuation symbols of the %éxt
as %hay are read ph 4 8 A heading is oﬁtput at the
h@annlng of each new page of Line printer paper and

this dofines what each iftem is.  This is obtained as



‘;:a vesul% Qf PEQCRAM
| Eipt 2 bhc coneardanne thuined by ﬂovtlng,
Tiet 1L into~alyhabetlca1 order. The punctuatbion
»'uymbols are $enarateﬁ fo from?bhe words and are
- prinmed at the baginnimg. |
stt 3 is. the caneordancg ptus a frequency count.
A’ ?Whe rapedtgd rﬁcarﬂq of - “samo wnrds“ hava baen -
\vremavca anagt far thw refe“gnces. | ; |
LE@@ :” :t Gi the wards and punetuaflcn e
‘Esymhala of th& bext in alnhnbgtlcal or&er W1th
| J;,frequenuy but wlthout referenée *s “hms it cﬂn be
“f;i’,ueen? ms a much Lems hulky Ymﬁt. ‘f;%;;ff g!f;fugljjiff?

hxst;A 13 Lhe L 4 sorﬁed.jnto oruer of freﬂ;;nf!;ff

ﬁ’k;}quency zven iﬂ.qlph&b&f&@ul order wnthmn frequency. R

,”’7ffiwh1q q@ﬁlﬂ bc u“efuT in a lafger texo,for Jocatzﬂg

57ejtﬁﬁg ﬂnd vave worda, ﬁLLhough 1n.q Hhart

:fbext, guch as usad hara, mgnb of bhe werdw abquv iny

f"ance.'“” ‘

Lidb 6 iq thp or¢gind1 warﬂ ?ist sérted into

"fcrder QT Lhe enﬂmngw of ﬁhe word%.~f Th1  }aluseful
.io %hese imwaraabed ;n the endlnys rather than ﬁhe
ihegmnaznra of word ';- Thi ’could al 50" ba extondad
\ho 1naluﬂe freqacnqy liatq ‘otics as for %hg viox:d farwwras

Lis&s by mokiﬂﬂ qughb al.erausens t0 bhe programﬁ

‘*.and»$®rta§f<ﬁg
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List 7 18 aguin hhe oviginal word 1ish gorted, bub
Shile bime into ﬂrder‘gx‘warﬂ“iemgth and alphabetically
- within thig.

s oean be soen Lrom all of thﬁ&efiisﬁﬁf %h@
references ave gmven Lﬁ awder ﬂmraugh ‘the toxt ﬁn
_mgaﬁ:ma ﬁimp?g ta wark thrﬂugh thu tcxt anﬁ |

1aﬁaﬁ@A§th oooUITENCR .

Presant use oi system

ﬁﬂ'ﬁb mamant the ﬁmnbe Gf'ara ramﬁ is being

~-umaﬁ}bv Uhe ﬂelhie ﬂapar%mant at &Lamymw ﬁhivevsmﬁy;;
«Thlﬁ ﬁepqyﬁment ie cawryin oub work on “the compi.la-~
%%ﬁn of an ﬁms&afical Dsa%mmnary of Sca h:ah,&ae?xe«:
wh;s 1ﬂvmive$ iﬂcntﬂﬂg @vmry accmﬂrenaﬁ ai mogh words

ffem manJ warka. thg WuLT bhon y@rmit them %0

. deﬁuae meanangm in the normal maﬁneﬁ. mh@ use of

memmuief is new Bo” fhbm aﬂd &t haa taken several
‘1ﬂntha to work” Quﬁ Whnh:imfcrma,smu thay requﬂreﬁ.
A g sroat ﬁ@dl mi t&ma haw ﬁbeﬂ smemf in mhe punchwnb |
of the B@XT an& &nay &?@ at greﬂ&nb (uepbemb@r 3968) .

@xamzning bhe aumput Lhay havc r@ceived.;_‘




Lif&?bi?ﬁﬂ@?“ of ﬁystem

Ve hﬂ?e now obbained all of the liste we.aiméd
e:rt.,.. |
) Aiyhabmtical jmat cf waraa
'Qg\:Alphabaﬁiﬁal laht w;tb referances 7
-';3%jf&lph&betzeal lwst with r&faremvea mnd iragnency

-f4;  WQrd lx%ﬁ in orﬁer Of frequency

71;5.Q;W6rﬁ Liaﬁ in arder af ward lengﬁh
:inyu :MGrd 115% 1ﬂ urdar ui vord endin : : con
‘3fj»This %ﬂa.su fiaient %6 Qﬁrry Quﬁ tha wark reuunred far

:the{&malic ?a%eareh.5

Beoauﬁc‘we hxve ayrxnged ﬁh& aantent Qf a

f;tgpmcml reccrﬁ, (ref. pd§0%5)$ qc uhnt;the jtama

; viord farwar&ﬁ, Wﬁrd backwarﬂs, 1@b%ar ceunt,:qﬂd

”freqnﬂnﬁy cﬁn be u&eﬂ aq kcys for sertlng;prmeéaue 6£ﬁjl5
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KDro P.T. CODE

Decimal Function - Decimal Symbol
Value ' Value Normal/Shift
0 SPACE 32
1 33 A a
2 CRLE 34 B I}
3 PAGE THROW 35 C c
4 TAB . 36 D d
5 ' - 37 K e
6 CASE SHIFT 38 B i
7 CASE NORMAL 39 G g
8 4o H h
) L I i
10 Lo J 3
11 43 K k
12 Ly L 1
13 45 M m
T4 NS N n
Syimbol _
Normal/Shift
15 / : by a o
16 O T L8 P P
17 1 ! 49 Q q
18 2 ] 50 R g
i9 3 < 51 S S
20 L > 52 T ©
21 5 = 53 U u -
22 6 X 54 Y v
23 7 + 55 W w
2l 3 ( 56 X X
25 9 ) 57 Y Yy
26 _ N 58 Z Lz
&7 16 £ 59 .
28 5 H 60
29 -+ 7 61 > >
30 - * 62

31 o 9 63 DELETE
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Octal Decimal Printer Octal Decimal Printer
00 O space Loy 32 not used
01 1 not used 41 33 A
02 2 LS Lo 34 B
03 3 PC 43 35 C
o4 4 not used un 36 D
05 5 not used a5 37 B
06 6 % L6 38 iy
o7 7 o L 39 G
10 8 : 50 Lo H
11 . 9 5= 5% 41 T
12 10 ( 52 Lo J
13 11 ) 53 43 K
T4 12 £ 54 nh 1
15 13 ® 55 45 Mo
16 T4 s 56 46 N
17 15 / 57 47 o
20 16 O 60 48 P -
2% 17 1 61 49 Q
o 18 2 62 50 R
23 19 3 63 51 S
24 20 4 64 52 T
25 21 5 65 53 U
26 20 .6 66 54 \Y%

27 23 7 67 55 W

30 on 8. 70 56 X

3% 25 9 ' 71 5( Y

32 26 not used 72 58 Z

33 27 10 73 59 not used

34 28 3 T4 . 60 not used

35 29 + 75 : 61 end message
36 30 - 76 62 start message
37

31 : . e 63 ignored
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_ JSL2,
e clear work
. area
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Set mag. tape

in N1 & N2 resp.

identifier and
message length

JsP30; - | EXIT 1

open write
file

V EXIT 2

Claim line .

printer and

gtore device
number

Y

JSP21;
claim paper
tape reader and

f111 buffer

v

Output .
heading for
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Fetch next
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Set up end of
data word
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1
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and set up

record

73

EXIT 2

J2



. RDORLAEOO QO IIE!'l

into output
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Set base
address of
record

tput record
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1line printer
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Cutput heading\.
and last
buffer
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1ine
printer
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close write
file
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program
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JSLl;
clear work
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V
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open read EXIgg“ : (Eﬁ})‘.< -
file o )

Set mag, tape
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| JSP30; e
open write L@ S
file _ : - -

¥ EXIT 2
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of record in
N1 |
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Copy record

into YA1~12 and

copy YA12 into
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Set ffequency
count to 1 in
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Clear
YB1=13

Y

JSP41;

read next >EXIT‘;,& @ n '

record

?EXIT 2

‘ Copy record
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close write o
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close read
file
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printer
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reset ’
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JSP21;
claim reader
and fill

buffers

!

Stbre Q15 aﬁd
set C15 = count
of 8

X1

1

‘Fetch first
character

character
?

Rl MUY
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it a G.S.
character

Add character
into lidentifier
word '

Y

Dacreage

counter

Fetch
identifier
word

Ignore

'5; EXIT 1

character
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Set test

reglster off, °

claim p.t.
reader

y
Set up two .
input buffer : <

areas in Q=
store format

‘#

JS2; JS1;
£1i11 buffers g
initially - * S

oS- BEXIT 1

¥
Se
Sat s : N1 = 18t buffer
N1 = 2nd buffer N2 = 2nd buffer |-
N2 = 18t buffer :
f '-{l ,




Parity test
last filled

buffer area

Fill buffer

]

specified in

. Set base add.
of buffer in N1
into M’l5, v
C15 = 64

y

‘i’

Deallocate
reader and
terminate
program .
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DDO26AEOOUPU
TEST WORD PROG—
ST 03

TL 7200;
V38;

W303

YATZS

YB13;3

YC33

YZ1 273
RESTART; J23
PROG

10

VO~DU/AYAT/KVA?2g |
=Q0/AYCt /AYC33
V6/?6~P[p]NDRDK*FURWARDSX*y“*X**R*WDRD**BACKWARDSf“*“v>*A\***
LETTER**HYPHEN #**ACCENT**REFERENCE**[c ] 5

' ViT7/28=P[5is] CDUNT***MARKWR“*MARKLR*R1**RE*LINE*WD[TDC]J

Vg3/36—PTb]TEXTX%ANALYSIS**SDF”**REPDRTSFQC]
V37=Q0/AV3Z/AV363

V30-00/AV6,/AVeBs

V38=PDG0T100503

dSLEﬂ
J. ?23 V38

JSPBOB (open write file)s

J2s  (failure exit): ' .

SET 33 SET 5; QUTS mVS; (line printer)s

JSP21 3

SET AY13 =RM5; (Q5=0/1/AY1);

Q55 =V313

ZERO3 :

VOP22; =Vi7P22; (sebs up V17 (~Q1) iniltlally as 6/1/AYA1)3

SET BT70; =V323 V373 SET 8; 0UT3; (outputs heading for soft
. reports on STR. 70);3

ERASE; JS1P213 . ~

DUP3 Juoﬂz, DUP, =V21P22; (end of dabta ch);

DUP3 DUP; SHL6ES DR, . ,

SHLO S mg

*VZOPQQB (sets up V20P22 as marker for end of aata)g
SET aj SHL24; NOT; NEG; (cet ch. and page at 1)3

JSP2os
J13
Jos

V313 =Q5;3 ‘
SET AYA13 =RM4s SET 123 =Chj



MOMAQS =MOM5Q3 *JHCUNZS;

Q55 =V3ij _ ‘ .
SET AYAlg3 JSP313; (writes record in YAle..YA12);
J23; (fallure exit);

C53 NEG; SET 7203 J5=3

ERASE;

J3;3

V303 =QU3 V53 =Chs LPQL; . (outpubs heading);
SET AY13 =I53 V53 =C53 - |

LPQ53; (outputs buffer of 720 wds);

SET AY1s5 =RM53 .

Q53 =V31; JSO;

ERASE;

J3;

SET 7203 =RC13
SET AY1: =M1

ZERO; =MOM1Q3 *J8CINZS;
EXIT 13 ~

V3t: =Q5;
V303 =Qhs Vhs =Cls LPQL;

SET AY1j5 =I535 Vb3 =C53

LPQ5s

V53 SET 63 OUTS

JSP32; (closes write file);
JUP553 failure exitjy
JUP55;

g
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DDO26AGOQUPT
CHANGE SORT TAPE=
ST 03

TL 72003

V53

W303

YA13s

YBi133

RESTART;

PROG

VO=PQUTPUTMT Esorted file)s
V{=PDGOT 006G new file)s
V5=Q0/7 /AY T4 -

JSL23 SET 123 :

VO3 JSPLO; J11s (opens read m.t. File);

SET 133 Vis JSP30s5 Ji1s (opens write me.t.rile);
=RM{ g SET {235 =Ci: (Qi=12/1/b.a. of message);
SET AYM 3 =RM23 (Q2=0/1/AYAT1);S

Q23 =Vis

SET AYB1j3 =RM33; (Q3=0/1/AYB1);

Q35 =V3s

V55 =Qls  (QU=0/1/AY14);

*Py MOMIQ3 =MOM2Qs ¥*J{CINZS; (stores record in YA1-12);
YA123 =YA133 ZERD; NOT3; NEG; =YA12; (new record size
of 13 with 12th word containing fregquency
count®)s

T5 V33 =Q35 SET 135 =C33

*il s ZERQs =MOM3Q; *J14C3NZS;
JSP4ts J103
=RMt§ V35 =Q35 SET 123 =Ci3

x0s  MOMIQS =MOM3Q: #J2CINZS; (stores eles. in ¥YBI1-12);

YB123 =YB{3; ZERD; =YBi2;
Viy =Q23 V33 =Q33 SET 93 =02

*35  MOM2Qs MOM3Q; JU4#; ERASER J3C2NZS3
YA123 NOTs NEG; =YA125 (updates couater);
ZERD; V33 =Q33 SET 93 =I33 ~

*53  DUP3 =MOM3Q; *T5C3INZS; (zeroes YB1-9)3
=YD 23 .
V3; =Q3; SET 133 =C3;



*63  MOM3Q3 =MOMUQ; *J6C3INZS; (stores record away);
I7; | |

s ERASE; Vl3 =Q2; SET AY?3 =RM5j
SET 1335 =C53
YA123 JS2P205 =YA12; {converts frequency count)s

*Qs  MOMPQ: =MOM5Q: (£ills Yi-Y13)3*JTJ9CHNZS;
Mis JSP503 (transfers buffer in Y-stores to m.t.);
J193 (failure exit)s .
V33 =Q335 V43 =Q23 SET 123 =C3;

*83  MOM3Qs =MOM2Qs *JBC3INZS;
7ZERO; NOT3 NEG; =YAi23 V53 =QU43 J7:

103  (fallure exits from routines)s;
J19=%Z3
Vis =Q23 SET AY13 =RM53
YA125 JS2P20: =YAt2S
SET 135 =C53

*125 MOMeQ: =MOMBQ; *J12CHNZS; _
Mbs JSP503; (transfers over last buffer);
J11s (failure exit);

113 JSPA2; JSP323 (closes down files)s
J1353

ZEROS OUTS

-65
w
v



P

DDO2EATOOUPU+H201 0052-3SP

NO REFERENCE PROG-

ST O

TL 72003

V23

W303

YAT3S

RESTARTs J43

PROCGS
VU"PDGO?OO64° iread file)s
V%—PDCO10068° write file)s

°MQO/?/AYA1,

JSL2;

SET 115 Vi JSP303 (opens write file)s

J3

SET 135 VO3 JSPLOg J33 (opens read flle)
=RM13 SET 133 =Ci} (Q?"uB/i/ba of record

ves -Qey (ano/ /AYAT )

#13  MOMIQ3 =MOMPQj *J1C1NZS;
VAL 3 To=73
YAI23 =YATO3 YAI33 =YA113 |
SET ﬁYA JSP313 (writes record)s

T

J3s
23  JSPUt; I3

=RM{ 3 MOMi 3 T2=Z3

SET 135 =Cij5 V23 =Q235 J13
33 ERASES
by JSP323 J53

55  J3Phz;
J63

63  ZERO3 OUTS



P

DDO26AFOOUFRU
TEST READ FILE-~>
ST 03
TL 72003
V13
W303
Y71283
RESTART;
PROG
V1=Q0/1/AY1 3
JSL23
JSP51;  (reads m.t. identifier from paper tape); = -
SET 123 JSPL0O; (opens read file and sebs address of
. 1st record in N1)g
J ; . .
SET 35 SET 53 0UT3 =VO3 (claims line printer);
Viy =Q25 J73
2s  JSP413; {reads next message);
J5; {(failure exit); ‘ ‘
73 =3y SET 123 =C1; (Qi=12/1/b.a. of message);
*g  MOMIQp =MOM2Qs; *J1CINZS;
C2s NEG3 SET 15003 J3=3; ERASE;S
Jog
33  ERASE; M-I2; SET AYi; =I23 VO3 =C2; (Q2=dn/ba/ua);
LPQ2: B |
SET 15003 =RC23 SET AY1j =M2j
#L4s  ZEROy =MOM2Qj; *JLC2NZS;
Vi =Q235 J23
55  J6=Z3 J6C27Z3
SET AY{3 =I2; VO3 =C2;
LPQ2;
635  JSP423 VO3 SET 63 OUT;

JLP553



P20Vh; (to carry out character conversion);

Vo=Ei1212121212121212; (binary equivalent of decimal 10)3
VI=B17171717171717173 (to remove xs 16 bit)s
V2=R20202020202020203 (to insert xs 16 bit)s

V3=B0000000 0000000203 : _ .

(to convert to binary from decimal);
V03 REV; o
Vi3 AND; (removes xs 16 bit)s

TOBg |

EXIT 13

(to convert to decimal from binary)s
VO3 REV; FRB;

V23 OR:; (inserts xs 16 bit)s

7ERO; REV3 ZERO;

ERASE; REV3 NOT3 NEG3 SET 93 JS=3 REVS
7ZERO3 SHLD+65 V33 J3=3 -
CAB: SET 63 XD; CONT3 ‘ |

Qi55 =Vis NEG; =C153 SHLDC15; ERASE;

Vhs =Q15;
EXIT 13

ERASE; ERASE; V33 J63



P21V3; (reads next character)s

=V2s Qils =V3; (stores Qiland Q15 away};
JSP553 (initlalizes reader and fills buffer);
SET 83 =RCild; J53 (Q14=8/1/0);

13 JS63 J20147; (sets up Qstores and jumps if 8 chs. read);
MOM155 (febches input word)s

8;  ZERD3; SHLD63 DCiLs; (isolate nexbt char.):
REV; =MOMi5; (restore input word)s
J55

2;  DCI5; M+I15; (updates Qi5);
JEC15Zs  (jumps 1f buffer empty)s

35  SET 83 =RC14; MOMI53 J8; (resets. Qil);
s JS1P5535 J33 (refills buffer and jumps back);

55  Qi55 =VO3 Qils =Vi;
V23 =Q155 V35 =Qil;
EXIT 135  {(stores and resets QI14,15);

63 Q153 =V2; Qil; =V33
VO3 =Q155 Vi =Qi43 |
EXIT 1; (stores and resets Qil4,15);

73  JS63 MOMi5; REV; SHLD-6}
FRASE; =MOM153 -
ZERO3 NOT3 NEG; =+Cil;
J535 (replaces char. and increases Cl4);



P22VE5s  (sebs up YA1-12 for new word or punch. )
V20=03 fend of" data word)s
V2 =03 end of data ch)gs
VO=Q6/1/AYAT 3

V7/90= P INVALID*CHARACTER*FOUND*IN*WORD[c]s
V63=Q0/AV6/AViO; oy
V12/13=P LONG*WORD*FOUND[c];s
V6U=Q0/AV11 /AVISs

V27 /28=PAT*REFERENCE[ ddde ]
VE5=Q0/AV26/AV28s T

V30U=ARG 3

V31 U=AR203 V31 L=ART 4
V32U=ART 43 V32Lm=ART 43
V33U=AR9; V33Le=AR1 03
VRHU=AR? L3 V3UL=ART L3
V35U=ART 43 V35L=ARY 43
V36U=ART 43 V361=AR] U
V3TU=ART 43 V371=AR83

V38U=ARS; V38L=AR] L
V39U=ART 13 V39L=AR34 3
VHOU=AR3H 2 V4OL=ART 43
VUi U=ART 43 VI I=ART 43
V42U=ARS; VA2L=ARS S

VU3U=ART3 VA31~=AR8

V4LU=ART 23 C VALT=AR1 33
VL5U=AR1T 93 VASL=ART 23
VUEU=ART 43 VUOL=AR32S
VUTU=N\R32; VAT7I=AR323S
V4BU=AR323 V48L=AR323
VUQU=AR32} VA9L=AR323
V50U=AR323 V50L=AR32}
V51 U=AR32; V511=AR32}
V52U=AR323 V521=AR323
V53U=AR32S VS3L=AR323
V5UU=AR32S V54T=AR32
V55U=ARS2S V55L==AR32
V56U=AR323 V56L=AR323
VS TU=ARI2S V5T71=AR32;
V58U=AR323 V58L=AR323
V59U=AR32} VBOL=ART 45 -
VEOU=ARY 43 VOOL=ART 4
V61 U=ART 43 V61 L=ART 45

JS82% 3

V30L=ART4s.

SET AV303 =RMUs; (QU=0/1/AV30);
7ZFERO3; DUP3 DUPD3; DUPD; =Vij; =V3; =V53; =V29; =YA8j; =YA9j

15 JS1P213 (fetches next character);



3]
ALY}

L
N
\s0

313

DUPS V213
I35 =53
MAMSH SHiw2ls
ST TNK; EXTTS

(Letters)s

V3; NOT; NEGs =V3; (adds 1 to letbter count );
Viy Jh=Z73 (Hests between marker)g '
vw; SHIL63 ORg DUP 3 {adds in letter);

J2LZ3 (jumps 1f output word full)s

=Vis J1; (stores word back and jumps back)j

(possibly end of data):

ERASES

5HL6 JS?P2?9 DR° SHL6° JSTPET; OR3

REV“ SHLmiEB TS7P21'3  ZERO

REV; SHLD-65 REV SHL-L2; JS7P21; J32; (with ist letter

in Wi js

=MOMiQ3; (stores in word buffer)y
ZERO; =Vi3 Ji3 (resets output word and jumps back);

VO3 DUPs =Q13 (Q1=6/1/AYA1);
REV; SET 123 =Ci3 (Qanﬁz/i/AYAﬁ)g
YAQ; =YAO03 (preserves accent marker word)g

ZFERO3 =MOMi1Q3 *J5CiNZS; (sets up elear buffer apea)g
ZERO; =V5; (sets acecent marker orff); .
SET 13 =V4; (sets bebween marker off)g

Vi ORy =Vig =Q13 »

YAOS =YAQs J?s (stores Wby ch. of new word away),

(space ch. found)s

Viy J7=Z: (jumps if between marker set);

3?25 (Jumps to treat as terminator);

ERASE; J13 (ignores space char.)s |

SET {3 =V23 ERASE; Ji13 (sets case marker to shift)s
ZERO3 =V23; ERASE; Ji; (sets case marker to normal)j

V3: J15=%Z3 (jumps if word already output);



?5;

193

DUP; JS2P20; =YA1S

7ERO; DUP; =YA2; =YA3

Ve \TEGj &y Ts 3 SHLS OR; (puts correct case before
punctuation)s

SHLG63 SET 73 OR; (sets case to normal after puactuation);

“VA4° ZERO3; DUP; DUP3 =VAH; =YAG; =YAT3

EXIT 13

SET AYAO; =RI25 MOMi3 =YB83 JS303

SET B703 =YAOS
MiTOQ2s SET 12 =tM2s SET 23 Momeﬁ
(QEmO/AYAO/AYAqao)° '
SLT B703 =Viis V6&° SET 83 0OUTs rings message);

SET 83 OUT; {prlnus long worag
év MOM 3 |

JSP24° \ .

JS255 ZERD; DUPs =V53 =VLh; (reverses word);
YCE, NOT3 NEG3 4Y029 (updates word count);
JSUos |
EXTT 13

(found reference warning ch);
Ves J14#Z3 ]
ERASE° JSP25; (reads no. and alters references);

JS1P21: SET 23 J1i=; DUP3 J11=%Z3 J3;
ERASE: J133

Vv2s JiU#73  (rejects asterisk-might alter this to be page
warning ch)s; ~

{(hyphen found)s .

ERASE; (rejects hyphen sign)s -

JS1P21 3 (fetohes next char)s;

DUP: J23=Z3 (jumps if space ch)s

SET 235 Jol=; égumps if a CRLF): =

V33 JsePeo, *va 3 SHL243 OR; =YA83; (allows up to two
hyphens in a word);

ERASE; J223 (ignores space ch)s
V33 J32P203 SET B36; SHLI2:; OR; YAS; SHLQL

OR3 4YA8) (stores minus count);
Jeoss



173

293

Vi3 =OMls {stores away rest of word)s

JS7P213 (restores punct in input buffer);

Cis SET U3 =3 J16<Z5 (Jumps if word has D24 char.);
J3P23; (reverses word)s ‘
JS303 YC23 NOT; NEG; =VC23

ZERQS =Vhs (sets between marker)s

JS253

J3403

EXIT 13

V33 .

SET 83 =3 DUP; J33>Zs SET 8; -3 SET 83 REVs -3 SET 6;
xD3 CONT3 =RC143 MOM] 3 SHLCi4; =MOMi s - :
EXTD 13

Lo

(invalid character)s ’ ’ ‘

SET BT0; =V63 V633 SET 8; OUT:; (prints soft repors);
Vi =MOM]; (stores rest of word so far)j .
MITOQ2: SET 13 =+M2; SET 23 =MOM23 o

SET AYAO3 =I123 (Q2=0/AYAC/AYA... )3 . -

BT B703 =YAO; Q23 SET 8; 0OUT; (prints word so far fouad);
ZERO; =MOMRS (removes CRLF inserted)s

BT BT0; =V263 Vo653 SET 83 OUT; (prints AT REFERENCE)3
vels Jshi: REVS ‘ -
ERASE: -
YC23 JS41s =¥YB2; ERASE; =YBig; :

SET AVB13 DUP3 NEG; NOT; =RI2: NOT; NEG:

NOT; NEG: =M2: SET 23 =MOM2j

SET B70; =YB0O3; Q23 SET 8; 0OUT3 (prints reference);
ERASE; J135 (lenores invalid ch. and jumps back)s.

(end of data); o

ERASE3 V35 J20=Z3 V213 (sets end of data ch)j
JS273

JSU03

EXIT 13 (exit with word still to be stored away)s

JS25s
EXI? 23 (end of data exit)s



20

Ceo

263

Lo

o
\n
e

oo
Go

W
=
LT3

W
\S3]
Ve

(CRLF Lound)
V33 J27#Z3 (jumps if CRLF is word temminator); .

YC23 SHL-243 NOT3 NEG;
SHL2L° Yceg (1 ~1+agw _0)9
ERASES J13

YC13 JSUt; =YAI03 ERASE;

YCRs JSUT3 =YAll3 SET 23 =YA12; ERASE;
V33 382P20; =YAT:

EXIT 7

7ERO3 SHLD243 JS2PR03 REVS SHI-2lj
ss2p20; SHL2h; REV; SHLDQi EXIT §

Q‘° =Vilds Q23 =VI53 Q35 =Vi6s Qlg =Va2s Q55 =Vals
3'7 Qj}g V%B; z—"Q,Eg V%gg -"'(.u_?)_g V233 WQLE‘O V25§ $Q5§
EXTT 13

Q1 =ViTs 923 =Vi83 Q33 5 QU3 =Va33 Q55 =253
3 =Qi35 VI53 =Q23 Vi63 =Q33 vaza; =Ql; Vals =Q53
ExlT 13 ‘ |

V23 J14=2Z3 J123 {(Jumps to 14 if digit founa)g

V23 Jil=Z3 (ignefas digits) s

(acccat on %6 ch)

SET ﬂg mvegg (accent found in this word marker) :
V35 NOT3 NEGS JS2P203 =YAQ; Ji

V33 NOT3 NEG3 JS2P20; YAQ; SHL2Lg

QR =YAQ3 J13



P23VT;

%
o
v

o

o W
o

() e

2

Vi=Q8/1 /AYAls
V5=00/6/65
Vo=Q3/1/AYAT 3
VT7=Q0/1/AYB1 3

Q15 =V03 Q25 =Vig Q33 =V2; Q4s; =V3; (stores away Q stores);
V65 =Q25 V73 =Q33 T

MOM2Q; =MOM3Q3 *J2C2NZS;

V55 =Q35 {Q3=0/6/6);

Vi3 =Q23 EQezS/a/AYAu); -

V3P22; =C3; (Q3=nc. of letters/6/6);

7ERO; MOMi§ SHLD-6; (isolates next character);
REVS DUP§ JU=Z3
REV; =MOM13 (restores input word);

C25 SET 8; J3=3 (reduces counter and Jjumps if first time);
ERASE; -

M33 NEG: =RClUs M+I3; (sebts CL and updates M3);

SHLCL; (shifts ch. into correct position);

J83 .

ERASE;

MoM2s OR3 =MOM23 DC2; (stores ch. away and decreases C2);
DC33

J7C3%s {checks if word finished):

J6C273 J13; {(checks 1f output word is empty);

ERASE; ERASE; M=I13 Ji; (alters input word and Jumps back);

M+T2s SET 83 =023
SET 65 =M33; Jig

V6; =Q25 V73 =Q33
MOM3Qs =MOM2Q; *JOC2NZS;

VO3 =Qis Vi; =Q2; V25 =Q35 V3; =QU4; (resets Q stores);
EXIT 13 (exits normal)s. _



P24V6° (deals with reversing of a word with >24 characters)s
0=Q0/1 /AVBT 3
VimﬂO/?/ﬂYA]
V2==Q0,/1 /AYBBB

Q133 =V3; Qi1Ls =Vl3 Q153 =V53
VO3 =Q145 Vis mQTS; V23 =Q135 -

SET AYAO3 =3 =C153 (QiS5=no. of store wds. /V/AYAT)s

1: MOMI5Q; DUP3 =MOMildQs =MOMI3Q; J1Ci5NZ3 (stores away word
in YBi... and YBS..);
M-ITl; MILTOQT 3 ZERO; DUPS DUP =YALs =YA53 =YA6S
YAT; =YBT3 (preserves copy of leuter count)s
JSP233; (reverses word into YAl,..);
YB73 =YATs (restores no. count);
Ve2s =Q13; SET 33 =C133 ‘
5 =Q153

¥D3  MOMI3Q3 =MOMIB5Q; *J2C13NZS3
V35 =Qi35 Vi3 =QIi4; V53 wQ?5§
EXIT 13 (exﬁts normal



P25Vi3; (subroutine to read reference number)s;

@2/1 AV2S

4&b/ﬂV113

V7/1?~PIWVALID CHARACT&R*IN“LINE*RWFERENCE[&dc]5
Vie=higizietel2121212;

Q155 =V5;5 (stores contents of Qi5);
V13 =Qi5; SET 33 =C153  (Q15=3/1/AV2);
7ZEROg; DUP; DUP; =V25 =V33 =Vl

4s  ZBRO; =VO3

15 JSiP2i3 (fetches next character);
SET B37; J2=; {tests for separator);
DUPs J2=73 Sﬁi 2y Je=3 (reference no. terminator
= gpace or CRLF)3
DUP; SET B20§ =i J3KZ3
DUP: SET B3713 =3 JI3DZ; {(Jjumps if not a digit )3
SET B173 AND; VO3 (removes xs 16 bit)s
SET J03 %Dy CONT: +; =Vo; J1; {(adds in no.)B

2s  ERASE; VO3 =MOMI5Q3 JLCI5NZs (stores no. away):
Ve vwe, DUPs CAB3; TOBj SL;QA .
V33 CABs DUP: CAB; TOB: CABY™

OR3 =YC13

an TOBy SHL2U; =YC23
V59 —Q@5)

EXTT %3

33 (invalid character in line reference);
SET B703; =V63 Vi33; SET 8; 0OUTy (prints soft report of il.c.);
ERASES 313 (1gnores i.c.and jumps back)s



enter with Ni=m.t. identifler
Ne=message length in words)s

P30V6003 gthls procedure opens a mag. tape flle)g-

VO:::O;

Vi=Q0/1/03

V2=03

V3=Q0,/0/2563

Vi=0; (%o hold tape deck no. )3
5~QO/AV27©/AV203 (boa. of buffers)g

V6=03

V7=Q1/1/03 -

VS"‘O ] ) .

VQzO; (to hold message lenivh in words);

V1 2=PL37ERRORS

DUPs =VO3 REV; =V9j; (message length)s

SET Ls QUTs SHL16° =Vls (claims tape d.n.)3

SET AVO; J812I373 J13

Q123 =V597; Q133 =V398; Qil; =V5995 Qi53 =V6003
(preserves.Q stores);

EXIT 25 (normal exit)s

13 Vizg SET 13 JS2L89y JS1189; (prints fallure message);
EXIT %3 ‘



P31V0s (write record)s
N1 contains b.a. of source area)s;

V597P303 =Q12
VECL2305 =Q13
V599P303 =Q1L
VOOOP303 =Q153
SET AVOP30: JSL37s J%3
Q125 =V597P30;
Q133 =V598P303
Qths =V599P30;
Q155 =VOOOP303
EXIT 25 (normal exit)s

13  Vi2P303 SET 13 JS2L89s JS1L89;
EXIT 13 (failure exit);

P32V0; (close write file)s

V597P30; =Q123
V598P303 =Q133
V599P305 =QiLs
VOOOP303 =Q153
SET AVOP303 JSTOL373 Ji3 _ :
VLEP303 SHL16; SHL-323 SET 63 0UT3 (deallocates deck)s
EXIT 23 .

13  Vi2P30; SET 13 JS2L893; JS11.89;
13



PLOVSE03 gepen read file)s ‘
enter with m.t. identifier in Ni
and with messagé length in N2)j

V0=03

V1=Q0/1 /03

Va=073

V3=Q0/4096/2563

Vi=03

ngQo/Ave76/szo; (b.a. of bulffers)s

V6=03 :

V7=PL34 ERROR:

DUPs =VO3 REVS =V63 -

SET 43 OUTs SHLI6; =Vl4; (claims tape d.n.);

SET AVO3 JS12L3L3 J1 DUP; =Miis; | |

Qits =Vi2s5 Q123 =V8; Q133 =V9s; Qids =Vio; Qi5; =Vii;
: © {preserves Qstores3;

EXIT 25 (exits with address of 1st record in Ni);

no

$ SET 13 JS2L89; IS1L893; (prints fallure message)s
EXIT 13 (failure exit)s



PU2VO:  {close read file)s

—B
o

=Q153

SET AvnPﬂo° JST0L34s

J12 V4PLO3 SHLT6 SHL«325 SET. 63 UUTg
EXIT 13

V7403 SET 13 JS2L89; JS1189: EXIT 13 .-

PL1VOs (read message)s

Vi2PL0s =Qt1
V8PLO3 ~Q$23
V9P40; =Q133
V1 OPLOS inﬁo
V11PLO; =Q153

Vi2PLhos =Q11; V8PLO; =Qi2s V9P40g =Q135 VIOPLO; -=Qil;

V11PLO3

Mti3 SET AVOPLO3 JSI3Uy Jij

DUP =113 A |

Qi1 =Vi2Pk0os Q123 avapuo; Q13; =VOPLO; Q145 =ViOP40;
Q155 =Vi1PLOs

EXIT 23 (normal exit with add. of next message in Ni)3

SET 23 J2=3 V/P4O; SET 13 JS2L89; JSTL89;
ZEROj3

EXIT 13 (failure exit);



P50V9; (%o sbtore on m.t. what is in ¥1 onwards
~upper address being in N1 -multiple of 13);
V3~Qo/ AY?

Q153 Qilis =13 Qie; =V65 Q133 =V73 Q103 “vaj Q113 =vo;
SET AY?; m; =RMj 03 SET 133 =1103
V3 =Qii3  (0/13/AY1);
13 M1 JSP31; (writes 13 word record);
Jos

M+I11s  (Q11=0/13/AY(1+xx13))s
M=T103 M103

31%20 :
=Q155 Vig =Qil; V&5 =Qi23 V73 =Q13; V8; =Q10; V95 =Q11;
EXIL 23 ‘

23  EXIT 13 (failure exit);



2l

¥

P51Vis (reads m.t. identifier as dnput-on p.t.);

JSP213 (claims reader and fills buffer);
Q1 5:} =V 3 : .
SET 8; =RC15;

23 JS1P213 DUPy; Ji=Z3 SET 23 Ji=3; SET 73 J1
SET 63 Ji=3 :
VO3 SHLO; OR3; =V035 DCi53 J2C15NZ; VO3
Vis =Q153
EXITi3; (with identifier in Ni1):

!
o

15 ERASE; J2;



P55V8s (initlalizes reader and £1lls buffer)s

VO=00/AYZ0/AYZE3 3
V1=00/AY 6L/Ay21279
v:f.f's.)‘) )

/3=0%
VH/OWUPA?LTY'FAILXDN*LNPUTTBdC]Dg‘
V7=Q0/8V3/AVGS -

ZERO3 =TRS

SET 23 SET 53 0UTs (reader)y

SHL#325 DUP3 VO3 OR3 =V0; |

Vig ORg =Vi13 (stores dente i’V stores)g
JSE; JSi; (initial impuc;g :

EXTT 13

Vo DUP; NOT3 =V2s J2#Z; (tests marker);

Vi VO3 JI33 -

VO3 Vi3

=Q153 PARQI5; J5TR3 (tests for parit xailure)9
PIBQI5; {(£ills next inpub bu;;er)

SHI=163 =RI}53

SET 64» =155 {(Q15=64/1/vurfer b.a. for ch. read);
EXTT 19 (load input buffewrs)s

VO3 SHL=323 SET 63 OUTS
ZERCB9 oUTs (dealloeates device and terminates prog)5

VTs SET 83 OUTy Jig
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THE DATEODRTLS

Thay flosts on high oler vulns and hills,
Waen all at once I sav a crowd9

£ Zost of golden darfiodils,

cside thoe lake, beneath the trecs,

Fluttering and dancing in the brseze,

Continuous as the stvars thal shine
And twinkle on the milky way,

ey stretched in never=ending line
—-00g the margin of a bays

Uon thousend saw I at & glance

Copaing vheir heads in sprigatly daace,

The waves beside them danced, but vhey
Cut-did the sparkling waves in glees

A poet could not but be gay

In such o jocund company!

I gamed, and gomed, bub little thought

Vnet wealth the show to me had brought,

sor oft, vhen on ny couch I lie

I vegant or in ﬁonulwe nood. ,

They flash upon that Lavard aye
iaich is the bliss of solitudes

Lad then my heart with plessure fillg,

And dances wivh the daffodils,

WILLIAM WORDSWORTH (1770

-t

(:1

35



+ dandered Llonsly &8 a ¢l
That Lfloats on high oer ve

When 21l 27 once L sz & Crowd,

A nost of go den dalfodile,

besiGe the lzke, beneath the Trees,
Fluttering and gancing in theé breezeé.

*}”‘% or-—)e: .
Continuous as the suars That snine

And Twinkle on whe m:;;y wryg
F\"I.
Aluﬂg G.x.a.‘:r i““’) .Lq!:’ "1 O . baj‘y:

Ten Thousena saw £ &% a glance
Tossing Thclir heads

[ e -~
'T'fajna

They strevcned in never ding line

ds in sprightly dancee

g & T PR 3 oy e M Tm y A dem
The waves beglide them danced, bub they
f=)
)

Cue-clia vhe sparkling uvaves 1in
A poet could nou bun be gay
In suchn z Jocund compenyt

gliee:

I gacea, and gazed, dut Livole thought
& 2

Whet wealbh The show ©to nme had

+? 01_!.()‘2

For oft, when on my couch I lie
In vacant or in pen sive mocd,

Tbuy flzsh upon ©that lnward aye
Which 1s the bliss of solitude;
And chen my nearv wivh vlessure
Ana dences with the dalffodliis.

roughte

Bl



LIST 1



O

e
—_—

NO DO M

T

—

-

e g e e QO AU QI QU I QU QI OO NN NN N NS = 2 2 = = i oy W0

QU o 5o g g G G e g (e g G g G g [ QR [ G G e (e G G e e G G g e G e g e

S o= Q1 N LOWD o QU 0N OO D00 00 o QO 0N LOWO =00 Q0 o= O 0T NV e QU o D
ool
T e OO Qo= IO AU NN O NN oo Mo LOVD

2

~

f

a

[ crm coe Cne gom tem qem qme Ooe gee G g Qe GEm g gom g g (o gem G gme Qe (e [ gem G G Dmm few G fem oo fee o G

st}
-

p

ié?
=

o

e

P

o =

TV

Cl!tvvu h_x
&

QEEJAE <
DOV
Cﬁ

HOSA

Y

DuOMA
*
SVHM,

I

Vil
VIl
MHAN

HITLS
Mc,, w(J.
AVES
OHH
HIDH
O
r@HDd LS
LHV L
oI0NA

Y

VS
TONFTTA
MV NATEL

y

SUmvMMOvd QUL

A
L
dONG
LY

_l..ﬂ.._.q

|L..

NN

NO)
SLVOT
LY HS
anon
Y

5V
HLHROT

GridiHHVA



<f

[

D LOWO\O = O 0 OO D o QA 0N LN e (U 0N LOWOAO o= QN (= L v U

Ere

”

et dib

v 2 1 &

TA L o PIVEDTN NI DUYE
..,w < 3 m: JE] et
TS L G TIOND DNGTVY
9 S £ 1 RN HZH@
c L G L NEEAES: TND DRLUNIIAT
£ ¢ L Z IN NT
S [ 6 SIMALOHTA as rc%umaw
¢ 2 L f THAE, FACH

2 2 L 0 ¢ LC

g 2 L < MY X Y
e 2 L G T INA AN
2 2 L S JHT ST
g < E e ON NO
e 2 3 L AT NI ATMNT AT,
z 2 L ¢ VRGO any
L 4 L G SHT N HNTHS
L2 1 17 LHV T, NAAENT
L2 L e SIVUS SHVIS .
L8 L ¢ JoHa AHIL
L2 L 2 VS . 8Y
L 2 L 0 UQ% 0NS SOOANTINGD
Q | L 0 LE

Qg L L 9 gUARZ A7HAFAN
9 L L € JH HET,
g L L e CIN NT
g i L L AYROIND DNTONVJ
9 L L ¢ VNT ANV
9 L L 0L JIATIAYI NG DRTTLATA
g 3 A O ¢ LS

G L L G TS Gald

< L L ¢ LH ] |

¢ L L /. mMEM¢93 1T

SN U P LA SRS AT ﬂaxmq: JANND

1

Rl
D"
I*T;—
L -
:.."
S
i_)_i
=

Jo INHOOV  NEHIAH  HALIAT C SOuVIIOVE QMO SOV (D

e



~—r

QOO0 = N NI OO P v O 0N IO o U 0N VOO - e O 0057 IO N\D

=3

eSS ESE-IIa Vet el iaTiatiat ia\NeANe ANe ANo At AN Ao B I gttt R AUN AU QU QUL GUR AV

O =

e

1l

0

s}

=]
A
b
=

i
=
150D
]

o
HEE e MO N0 Mo N e=-\O I NND MONO WO O Nt 0o O

]

TEANNAUUNAUNANANNAUANANANANNANANNANMNMOOO MMM oo

=
]
i
Ferrd
o et
I
-t
o
=

<
i
P

e

DI
TH
MYARS
mmﬂfxﬁuzw

L
Ot Q%A
JHEA
g4

¢

AQVNOTd

ARHE
PFer

MYAAS
nL\Tt- r

QVNDH
SAHLODHI LA
TN

HAVAS
LHETY
JOSSTIHD
DAVNDH

v

Vs

I

STM
JHONSY R
LA

.E.w 0
OGN0
pSCISnT

L0

h TONV{

H&Q Iy w LM

HOTSHE

SHAVH

HE

Le

ONV{
ANLIHDTHIS

NT

ﬂﬁﬂmm

SLAEHD

DNTSSOL

dORYID

v

4V

I

RAYS

ANVSNOHL

NEL
C 1

P

Avd



R R R R TR QY TR P IQ Ria R QR IaT1a R Ia WO ARG AXG AV ARG ACORNO AN O A S,

O} o= O 0N LD D o= O (TR LALO o= O QO 0 - LORO B om QU 6 LOWD 0O OO
7 MM M .

=

£l

H BHMEVID 83

T LNEDOV  NEHAAHE

AN NANT —=O D =N MNIONO MO NSO NS NSO

=
e g

HHILHT

dHONDILL
HYd

L

0

SHOM
LHH
MHVTIH
MHY &
LHOODELL
TLLLTH
dand

DVZECd
VINT

DVZEA
T

[

4
OOKIYNA
LODNNG
Y
SO0H
IH
DV A
g
and
NOT
00NIa
JOHG

v

SQUVHNIOYE  (HOM

LE
LADOCHE
(vH
i
0
MOHS
LT

UCVARY
ANy

CIVASY
I

gt
ANV EHOD
aNapoe
vV
HONOS
NY
AVD
He
L0
_H_LG N
AINGH

AHHaR



° S EE
AV LIOaTIs : STTANLAY
JIHT STH
MILH _ HIT
AVNDHS | STEONY
VT a

HLTIS STITY

JTHVSOVH
MITH

HUNSVETL
HELIM

AUNIFTOND NMNOF NGO
o
P
)

SIGARENY THYHH
. HR A
i TAT9I] [N

= Q0 0N OO D D= o= O o0 10N
AN AT IQNIa QR (AR IQR IR N ANGAXO RN S ARG AN @)

{iNe) ‘ anv

0N

e
i QR aaeaaaaii= sl g S RS ER S e R Y

(05 tom oo gon O o O g Gee @ gee Qe g QSR O T

GRS BT MODTVIT IDAIVIT LAN0D | |
HONIUEANY  LNHEOOY  NEILGAH  UALLIT SAMYESOVE V0K oL T (RIOn



LIST 2



\CAO 1IO\C 00 tNONOANO N QAT = VO OO 0 NN I~ o= LD o 0N Qv QU e 0
ST A M IDNA = DN e QI IO \O OO o N - e 0N QWK 0N
QN NN e e o oo o QO ) (N OO S S e O 0N e e o O QNN e QO 7o e QF ()

A i il 2l il S i il S e 2 G S A S A T A i Sl St i S Sl el i il S S A R ]

loRoloRoRolojoloRoRoRoRoReoRoRoRoReRoRoRo X R ynrgveyeiy s etialsalsa1se)

an te - T Oy OO A B B O 6 D B O @90 0

<,
o
< D
. D e
SHESHE S SR SR G N
LV CD o oo o 0o qumt oo grow rows gt qun gua g paee gus gus g
et pve e O CICOI OO IO YOOI OO ON OTION N
&
\§_ P’_;.
Al QEQQQQ
. —_ e TV ==
4:<£<L '-.\,C‘(JC,‘CQ_"‘.QQ(.:;Q



e

—t
b}

nind
-

:
P

ey

QA v= QA A N e g (VT e DO (Yo OV QAT S (Y e o =3 QL OO
':“v-th*—c*-cwwnmt*ﬁw-cmvmvmcﬁ_mv&cw'xmwwwwwtmeﬂww&m-wmv@éu—a

e
v

w0 OV OO O & s 03 W0 OO LV LG 10\ o= \O 000 LALOND LAY 0O 2O
e o

LWO v v M-S OOV N e O WD o O NV e I oo o (O AQNO = O\ NIOVOTIQ
MO AN (\I YN OO0 N0 M OO D IOV OYOVENOAND - INNIN\D

fruid

JEOVLS
m.wﬁ._“adﬂ m_:..
IS

KNG
UVRDIND
QVROHS

CGVNDHET

AYNDH
avaa0arris
avaA00LIS
OHOMA

oD Id
o0NDH
OONLINNOAS
OUHJVHNA
or1ond

SEENY

L

0
TEONDHD

RITHZH
HI1SS

SHASERGC

dASTIOH

SANHEY L
e
dvA
Vil
74,
VS
s
VNI
Vit

DHIDNYJ
GHONVA
Ql DRYA
ONV

St .ﬂQD_ TIVQa
SIIIAOAAVa
(ADYHD
aImnon
H2N0D
SNONNILNGD
ANYIHNOD
ano’Io

LNd

LN

L0
JHDOOMT
HZ
Cgsrd
AaITSHH
HATSHT
Eﬁﬂmm



[t

N,

oMICO IO
O\ = YL

—
e et
—_ e
TR .,
I MM QL O

YOI M e YO ST e o g e e (O 0N o= O Q0 O ON I T

CoOMmINNNOFONNINT NTF eromen e = QUM AUNUNQAVNWOQAUOD TS MTO0

Tt e g pems Qeas W3 TENR (N0 O QU I O grm Gam g 090 gees TR g (e QTRS (e s Qe gee Ceos Cree (Rve Qees geom omex (e
o

o P Q0 S A0 T DS Q0 QA e LT o DT NS W e e S LOVQY
= MO F WCWOW NN QT o= NN =0 MO A Q™M

TN
TN
Tl
TV
LODNRT
1S
TN
IH

N

Ii

IN

IR

IN

IN

1
3

o

H

HOSA
HITIS
HIDH

. BHTUL
HAEVAS
Hvd
DOTIEN
DA
DIVRDI
DV
V7l
VYA
JIORT

AR R

BLIL
ﬂ r T.m. |_ ‘lw.
LI

T
P A vm

th;;ﬁ

":"' T
— =

[
[}

=
S

Yo b
s
[

LSOH
ST

HDIH
JHVHN
:

m:”d_

_Sz,,
9;,2 3
IRVATEY
AYVD -
HOA
DR LA, 0T



T QA

YOO WINWQ ISR = 0 oNaE IOV N ensd =3 0N e OO QAUNO 0N0 SN0 0 U

e O NN IO T T emn QN e MU N WO NN =0T U — N

RSN AR aUNea

——ta
—

N e NS e QN

—le —lo
=P e

= (O OV T QA N e o O

AD grew QA peee O LNCD LIS (NS (R QAOE QR VTS TWh 4%0 (e OO0 (WS S g oo GYn

g S getm CEED N TR g OO Qo QO3 GRS

A0 -0 NN O OOV O

-

WOAUMNTAUN— MU AN MU

SNOH
SEALLOHIT
_.ﬁ .,w e

C,

w J..HED\ i
SHOM
SHINT
STM
SVH
dOHL
ALY SN
dHENSIAH
OOLEd
Od
OO
ON
ON

O~
Or RNy
Ot
0.1
Osf
Oid
NOY
NHEAMRTEN)
WA
WA
HOoO0a
WITMA
2
WVEDIN
"TORETIA

HOOS
THHDILIELS
\1 .Gq m.nrsu,
M.H,;rmwumm as
DHITTMNVIS
wNLIaos
MOHS
HNTHS

LA

rdm.

HI0

G0N

PNIARNE AN
Al

,.\w._\_#._

QOOUN

A .w:_‘

i

FUEDTVI
A0

b



P

1
~

e o OV O IOV O o= O 0O QU Qo Do e QU N ==\ QU 0N QIO O G

CWO o= INM e MIINNMACWOC IOV NN Q e e QJ

_—-j\q

QN = OO o A= o= QIO

N QM e e e QAU QNN T T AUMTAUMNT NN o= QT oo e (O

G e Qe g (D (e g g g G (WS g Grw gee gee A Gem g gem gem G DR (W @me G gl g e gee g o e o

S P i N o T e a0 Y e 0 10 0 1e £ 1S A Ts 2 T8 1 2 188 1R T v - i - i \s g Wa Ll W [ W k. Vo BTaVe o RTaN1a)

MY AIS
MVAFS

PV RO H R
AVTHG
AV OV
Ndon
LT NI
IS
HLOSSTIND
&0
LHONSY N
LHONDHT
OHEA
IHHA
LHHA
JHIN

L HH K
JHETH
LHEH

LHH

JHH

LHH

JHH

SHEH

LHH

LHE

LHH

LHH

JidH
THYL
LHY L

LHY T,

dOLH

HAVH
SHAVH
QHHUNY #
SHIVA
LNVDVA
NG4S
NI AT
SICRS A
DNISSOL
.Q..JE
ANV SAOTLE
SHONOGHL
AMHIL

¥

B
e el el e e e

2
jaw

AHI
HHE
LV HT
LY HL
VLD
ML



DA o= o= (M e IOV

AN\C\O M e F OO

QUNa T s s bl

0T g gToR Qe g (o

e

s

BRI s

—_
Pty

MO

MITH
MILH
MHIDH
HEHTIN
1T

HLTH
HLEM
HOTHA
NIHM
NSTTLA
LVHM
HIOVEM
AV M



LIST 3



S A ) = - o \D

OO LOWO 00 €O LN MO O I QAU QU I-\O R0 €O VN D LOWD 1= (1) Qe D= Qe 00
= QS NS DO N = D0 QW00 o M S I (0= 00 QN
NN e NN e NN == AN N = OO
g

o,

“.
olleReXe o = en
ae fom 0N ' o

MOTA

ot o

:—'j —

= s

<) . i
0" 0D — —
- — Qo) o)

N

) T e

T b

}—j fomns ,'_—_‘

<, Sl



Dt u B i el i e S il m i e

Q

Q!

= O Y OO \O o e (N WO COAO IOV EONO L0V \O (MO0 IOV OO QY 0\ P QU QO o

— IO D e— S AO\D o N O = S e e (OO0 — WO\ N OV VD —

—t
-

AN e o~ M v— OOV M~ MDA Mo = OO o s = e e

™ot

= Qe

P pe g e e e e geen T geem geee (e O g QR hR ed getd goee Qs g gues prem T gmee et ot 1T guen Qe o pee e

WO\ I~ OO O M

O D I

LOWD M~

Qd QV N QO

e

SO
: A.ﬁ guﬁ?\u

.._v._xg :-_4. [

S

dATYSH
rv._,; :h\mﬁJ
A
AN INEH
deoﬁr_
QRO RHE
% :oﬁ

AvadeDdIIs
0Eb M
2007TdA
CONOH

DONLINNOAS
DOHd TNA

Jmona

(SIAY
CE00DHL
SRRV
4TSS

G (A
,f:;:,t&
EAG]
dVA

»_:

B oy B

ot
%
ST
R e Kol

DNI DIV G
SHONVA
DR ad

HONVCT

STICDAAYA
AroHED
JFinoo
HDOOD

SOONITENDD
ANYIIGD
ANOTOD

ik H.U.D.L W_.MM
HZ e
SEIId

AL SukL
BRI yENH
Hel

Al



\2

—
s

NS

-

| ol aen il sl 2e 2 3 i i S
g T T e g g g e e
Yo\

O ANOC =™

EAY

1
=

—

WO N NS — NOWN— 0O on\O QU=F QU Qo S WD N WD

—t

Ll dl el Bl S Bl
-

Q= DO = Donab = 00 Qe WO o= D (g W o s INQUSE (N0 WD 0NN
O O M

ol
YOV QU

~
MMM A N DAL e g o g\l ) e NN T Yy—

T g Y R T (e (e (e e g e geee g Qmes Qe G v pee ges gees g (o e e

e
o

0

WV D TR
TORNTIA
TIOTTE

PR
Ry

UL
TYAE
LOD(Q
IS
THHYHa

I

I

HO G
HITIS
HIDH
HiVHL
BEHvds
HVd
DOTAHN
DTTHE
(VAR

DV 7 HEA
DVA

R L
ATl
ST

NT

I

$SOH
STTIH
HDOTH
JAIVE]
Savili
avil
NAWTOD
OKLREY
HDHVID

Uatrm
AYD



i

=y

EQ
M N O OOV O T

—

T

14V
QU ARV
—

.

~

—t
——

P i I e
.

v

L andh sl

—_—
Py

e o e = (A
N\O -0

B

= 00

i i~ e T e i I e i e T i i e B i I i i

v — = {7}
- (M

-

=

=

NERAtR AU R IA i Fea T AWt e VN QU Y o R AUN QUE AV ATO Rea Fea RIR TSNS ol QUAS I
)

MNWT T TN N o= D NN Ao UG

v g e O
.

-

-~

OO0 N LA QA 01 oS e KO0 QU0 0m\0 A0 o I

g

SN

UK IR
STV S

Qg
IFSNT
NEAFILNL KD

ey

vl b
HENGY
aATSHND
TiLainG
&)

._. ' “. 'd 4
h._ IR

NO
dae10

¢i0)

HNES

JOMN
DNIANMUASTT

~
(‘_:'?,

(]
o~

I

L
L
—_—



G e e g g e g g e g (Al

T = = (¥}

e

L PN
ey

'
N

— o NN Ve sk U Wi e B I NO AN QUAD G

Q= N IOVIONO = Qg o= QO WO\ — N e— (M LALOWO WO QI 0 O (Ve o— O

AT NN N A = Qh e o OO DY

—
|

—*j—\

Fo gt g e R e g feen e Geen g g g e G [eAr ese gmem geme e g [ gees pme peen U 4SS g s aeme gme oy

N = D OO 1N

—0D0 Qy I

ISV

VNG

AT Lo
ATOVIND
OdON

DAL R
ARSIt
JOSSIED
d0

LEOOSYH

JHONDH

ja
TN
e

e
S e
—s PR I

P e

=k

o

-
D:l»—t

mﬁrwh

LHI

NIAAT

Ai.:.._ _._._._(w :_
d Nt

i

AW
J‘-!! d
doftids

REIIRNR
T HELL

LT

.Hdm;r



— QJ

L—'\""u—c\!

MO0 N I IO

=0

QLo O e

T -

L e N

o

-

e
—

oD = = g

MTLH
MHTOH

- WHEN
MHYL,
HHVITE

tie -

AYA

HIT M
HOIHK

NHIIM
(L7HM
HUTVHER

AVHM



LIST 4



Qoo o= O Do e \NO QO QU e e e QU o o oo (V) v g pomn o o o Q) 6ot oem

—

D00 D0==MNMAUNNON MO IO MM -0 NN OVINNS

qVNOHT
(QYND
aved0dIIs
DHOMT
ooNIa
00NDH
DONLINNGAS
DOHIVMA
I00d
SERNF
IONDHL
HHIHZE
2SS
HHAS T
dHNIVLH
el

dVA

Vi

Vs

VNT
VIOND
V1L

v

cn(“. L.2- 4 S - N

SN
HONVA
STIAOLIVA
@A0aD
armnos
HONOD
SNOANTLNGD
ANV IINOD
anaio

J0H
LHDNOUY
HZHAEHE
SSIIH
HALSuH
HOV NG

Hd
AV .

LY

SvY

any

DNOTY

TV

YV
A9
LE
S
9i
G



O M= IO O O MO 0 M N O IO e QU0 WO SF 0NS- 000 AU IO

WITHA
WH
WVEDIN
TONHTA
TILLTH
TINH
TIH
TV
LODANT
Is
INMYHET
IN

I

HOSL
HITIS
HIDH
HUVH.D
HYvds
Hvd

. DOTTHEN
DTHH
DIVNDH
PDVZEda
DVA
d0Y
HTALLHETND
HTOVLS
HTVSH
HTTIS
HAH
GYNOTIND
AV NS

L ITH
ai
NTDHVH
ATANDT
TTLITT
INTT
qTT
TIYT
anNnoor
ST
QUVMNT
NT

T

1S0H
STIIH
HDTH
THYTH
SavHEH
avH
NAATOD
STTTH
HONYTD
VALY
AVD
ki
ONTHHLLNTA
SIVOTI
HEY T
STTLA
TR
DNIONVA
STONYQ



cmm@Eﬂ‘:‘-vu-mc_mpqﬂnvmPFWNWMWWWPPWPMWwmeW

o=

TN = NN MA T QO 0T MNS 00 YOV NS o= o O = o

e

GHONDHT,
GHHEA
GHEN
GHIH

LHETYH

&HH

LHV L

JHN

SNOH
STHELOHA
SLVUS
SIUIDHLTA
SAVHITIND

SOTELACTH -

SHOM
SHINH

SVM-

<0
dTHVSOHH
dHNSTAH
ONLATa
o

ONDH

ON

AL

04

Oy

NOJ:
NHAHHHNGTIND
WA

Wooa

SHONOHL
AHHL
NiTHT
WHHL

UTHHL
HHL

TYED

NGELL

HONS
QUHDELAYLS
SUVLS
ATIEDTYAS
DNITDRMYIS
HANLITOS
MOHS
INTHS

MYS

LHOJ
HIOSYH T
HATSNHE
ararno
HO

HOND

NO

Ll O

H0

HHO

LON
DNIANAYIAEN
Al

TO0H



= o o g g g gee T e (] e g g (U e Q)

00 A P10\ ek O LOCO WO OO = = L0

AT LH
MHTDH
MHIN
MHY L
MAEYTTLH
MY A
MVAHS
MV NOHHCT
AVTHS
ATV NI,
NJ0N
OMINITH

IMANS

LOSSIND
L0
GHONSY N

HLIHK
HOTHM
NHHM
LYHM
HITVHM
AV M
SHAVHA
(HUHANY M
SHIVA
LNVOVA

- NOd&a
HIUNT M
SHHEEL
DNISSOL

S SR

ANV SNOHL



LIST 5



"3"'?"'1'."-'&‘.“'\‘.“?"V."“"I“*V"’"E"‘ﬂl"!‘PP‘%"F‘PWWWWFFWFWW‘*WWWF’Q“

OO MM QA ~LO0 -0 O O O A LONOAS M= LA LIAD O 01 00 =0 (LA

HHVTS
HYA
DOTIAHN
DTHH
DTYNDHE
PVA

IOH

A TNLLAEH TND
JTOVLS
TV SH
HITIS
HAH
GVNDOIND
QVNDIS
avyNDHEd
{TYNDH
OHOMT
D0NId
DDNDH
DONSINAONS
DONIYNA
010Nd
HONDHT
el HEHIVA
dI1ISS
HENIVLH
i
avi
VIOND
V11

o

SAVEH
avH
NHAIOD
HATD
HONYID
AVD
YO
DNIHTLLA T
SLVOT
HSVTA
STITA
HAH
DHIDNY (I
SHONYA
{HIDRNYA
AONY(
GHOUD
ainon
HoA0D
SAONANTLNGD
ANV JIHOD
ano’in-
LEDOAO0HY
VA IS
SSIId
HIVANET
Hd
Avd
DNOTY
IV



N IO QU0 T MO0 W0 N NS = Mk A 00 0= 00 Y ON

SIUIDHLTIA
SAVHHATIND
SOITLNTH
SHOM
SHINH
dO

L THV SO
dANSTAH
ONLOTA

O

OHDH

0eld,

0HY -

NOL
NAAMTHNTIND
Wooda

WILTYA

WH

WVHDIN
TTONHTA
LT

TINH

I

V34
LODANT
IS
INMYVHCT
HOSL
HITIS
HIDH

- HEVHLL

ATIHDINIS
NI IV IS
FANLITOS
MOHS
HNTHS
IA0d
HUASYI LD
FATSNHJ
aIanao
40

HONO

LAO

e

| ION
DONTANTETALN
00K
ATTH

I
NIDYVI
ATENOT
TILLIT
ANT'T

AIT

AN
aNnOne
ST

QIY MR
LSOH
STTTH
HDTH
TV



Ll i el e SN AU AU e U A UK e R e U VNV

OO NN T 0 AU N0 IO MO S IO A S VA Ny

BYZC
Qv £900T7IS
QAT
v,

Vs

(X

MHIOH
ML

MV LLH
MY A

MY NIRRT
AYVTHS
AV OV NI
NdoN

DA NTTH
JLHNS
LOSSTIND
o L0
LJHONSVNG
IHONDHT
LHIEN
LHH
LHHETY
DHN

SNOH
CLHHLOHET
SLYHS

SHAV M

MV S

Al

STIAOIIV
HATSHA

Y

SY

Gl

HOIHA

SLYi4

HYIVENM

AVIA

AR A

SHIVA
LNTOVA

HANT AT

St
PNISS0OL

&
GNYSNOHI -
LHDAOHL
NITHL
WHEHTG
HIHHDL
. NAL
HONS
QHHOLIHLS
SUY.LS



QU QLN DN ST LOND P Do o

L el

S FONNTFT O =M= ND

t‘; -

%

JHE
IN
v

¥ INCT
I

JHA
SHY
ON
0Aa
ISISAY
ALdH
L

~r,
[HHN

HHL
NE
Y
anv
L

AT
LY HL
hE

10
e
0 TM
NATTHA



o)

LIST 6



OO IO O CO WWOM\ONO NN I IO -\O\0 QO I WA o= N0 e 0N - LOVQY
SN AT DN e IOV e SUNQ\NCANORR AN O OSSN0 e M
NN emem e e e A NNONINT F T e NN o= QNN OOQ

COFF QR gt @O e CNTR QU (IR I QT TID ¢S (UM OO (mn o gumn gemm GRS (URR Gr oees OFEr g GRS e g Coes U g g

DO0000D00200000D00D0000D D ewemom engmom o= MO DN

(5]

. . Bt

90 40 L— 0TV Oy &y BN Oy B By 6 A B A a n O 0 @ o m
QOE-{

=0

anil o Ryt

=% I &

S LR S T B

o]

VLD CO o= o= o= e goe gme gom oo 0 Toe grm g gme g oo g i
e NN ealenlcalcnlenlealenlealinltalialentealealoales! Qg
[ £

(|

A=

< <

L < <G



AU AT o= NN e M= o O T \O OO CONOND - v MO N0 QU OO T

= OV QI N QU0 QU IDOVIONO NS QU N e= M OO IOV N =28 U VOO o= O

‘t‘mbmmmm”v*c\lm-ﬁ‘;ﬂ‘mm-ﬁhiwwmm(\lwwm-ﬁ'f*}vmmammm

O gEe QUm GRS Qe gee (e g QOw QRS gEe e Qe 09 QR QSR QR QR gER QO QFR (R0 U g O @ e Qe e Qo

00 VOO LA M N NN N (M0 A0 O LALA QS LD TF A0\ 0O = M A N 1)

LHA
dHE
LHE

LHH -

LIHA
DTHA
SOTILNGH
dHSTaH
gHaSIOH
ONOH
DIVNDH
QvNOH
<K
oHOMd
271000
ITNMYTHJ
WODJa
LODNNT

JHONSYNG -

YNA
YNC
VNA
YNC
VNd
VNG
Q0N1d
ONLATd
DVZHA
- DVZHT
MY NAHEHA

HIL

THL

STHE

T,

At
A1
AANSLI0S
HAISAd
HAISAL
AONO
TONYIH
TONVQ

- Hd

- aHMOMD
anoIo
UV MNT
aoou

N Telals
aNVSNOHT
Ay

any

aNv

ANy

aNy’

any
aInoD
aIQLO0
(CVAEY
SicvAEY
AMITANY M



Al e QA NN 0 MM AN\ IOV IO O Mt NS Mo o= o o= \O T

e U0 0 o= LA LOVWD e NINQA OO I =T N0 N0\ T e

QT T = e N VM NU Q - T e e QU o QU M e QST Mo

L T e e (A gl (R3Y Qe Cowe Qeon QNS (SO 02 gon G Qe OSSO QED QES @OW SR QRR (T GE QUm0 PR OO QT Qe g

MMMt MO AN 0 -0 AU NN e VO - ISR

HIDH
SNDH
o0NoH
MHTDH
VIOND
LOSSTIND
A TNELLHTIND
SIVHHTIND
NIATHHINTIND
QVNDIND
0

DA

0A
HHHHZH
HAH
JENSTAH
dTHYSNHH
TINH
SHINH

WA
TLLLTH
LATNITH
AR

11H

LHH

LHH

LHH

LHHA

JHE

LHH

HOTH
HONS
HONOD
HOTHM
DNOTY
HNISSOL
DNTHALLATA
ONITIMVIS
DNIONTITATN
ONIONVA
A0

A0

A0
AZATIE

- HEXE
FATSNA-
TINSVHAI
T
ANTHS

1
 EILITT
 ETYNT ML
VT

HIT

HH

T

HH

THL

HHG

HH L



SN OMNMQAN e N e T QA em N e NS N e o= ST NN NS OO

LA DO e 0N LA L s (D) o= LAV e OO OO QU = QU QU QU QU e OO

T ed T MU NT e MeerT e T MU= QNN T Qo= YoM

NG T O e == MIFOT I AN AUNNANANO N ANT QS

ne)
NdON
OR

ON

ON
WYHOIN
IN

IN

IN

IN

IN

IN

IN

Ji N
MHHEN
MHEN
DHEN
DOTAEN
LHHERW
vVTli

HibHH

MHYTLH
MILH
MI.LH

dHNHAYIH

dTYSH

0L
NOdN
NO

NO

NG
NIDUVR
NT

NT

NT

NT

NT

NI

NT

NHL
NHH
N}

mzm ’ am.w..w. _.‘_..._

- NHATOD
WHHT
11V

HHEHEHK

HLTIvEM
HLI M
HLIM

ELVHNAY
- HSV'IA



QA ) = = QL N QIO O Q0 =F A LI P00 = = QU e () O ome LA 5= QU O P

QO Q= o= == \O\O AN o= O =F O N QY o N e LA oo YNO ) o 10

= O T e QU QT o o (NN e T e U o= Qo QU o QS 000

-ty m

3

oS g gams geme G GeMe gEme DO D (ADM IR (hA Qs U3 GOSS £am oo peoa (00 FR QTD (s gmae QEm Qe QWR QRO R gEm GO

MNAN NA U OO0 NN YOV IO O N QO = = = =8 S 0N i~

e

LHONDHL
Ol

d03HL

MHY L
LHVL
LIHV L

dHV D

Vi

Vil
OONLINAOAS
JdTOVLS
d1Iss
SLVES
HITIS
HTTIS
avdA0dI IS
avaA0aTIs
: IS

MYV AHAS
MYAAS
AVTHS
THHEAS
AYNDIS
HAVAS

VS

VS

H0H

OH

LHETH

OHY

LHDAOHTE
L0

LH0d
LYHM
IVHL
LVHTI
LVHI

LV

A
SNOANTILNOD
SLYOId
SSITYH
SHUY.LS
STITIH
STIIA
STIA0AIVA
STIAOHaIVA
ST

SHAYM
SHAVM
SHIVA
SHAY L
SHONVT
SAvHEH

SVY.

SV

H0A

HO

HITHL
CHHEO



00 QN = QU0 IV OWVO N A\O IO o= e NI N

O NN o= MO0 T M Me= NN o= 0 o= IO

NI N =M= NN NANNT N T M

(et gume goom gEe @R R QRS QR QRS O QRS OIS cim (s g QN geee (S GUD e v Qo oo

MO WS oS oo = O OV B

DOWdVNA
WA

WA
SdUIDHLIA
TONHIA
WITHA
LHHA
LHHA
LHHA
MY A
DVA
dvA
SHOM
SV

SVA
d0.L
SIN
d0L
HOSL
HHEVHL
NOL
ATDYNE
GHONDHL

ANYINOD
" AN

Al
ATIHDINIS
ATHINOT
ANTTIN
AdHI
AHILL
AT
AVD
AVd
MOHS

. MVS

- MVS
LNd
dING

- dLNg
LSOH
JHYHH
JLON
LNVDOVA
LHDAOHHE



LIST 7



OO0 OO 00 0 NN INQL = QIO B0 \O 0 IO P~ OO o N o= LN
AT NS NN = QN = QL OO WO \O\O = N 37 IO o= 0NN
NMNT e U MNONMNIT T e M e QAU NN es o= QL

wisjolishoRolo oo uisRolohoheloRokoRoke Rl R e ke

2 S0 = AN Q3 Q) O A DRI 0 O 0D

UL RS il

<t e D ]



o= D= AU NN T NS e e OO VN ONSE NN M ANV PO o

o= o= e NMUNNO N0 U= A N0 o= NS T Qe QN0 MO QA

MG e NN NSNS T eSS e QTS Mee o=

e UMMM UNMAUNANUNMNAUNNNUNNAUAMNANNNQNN MMM

YNT

VNO
VN
VIl
L0
815
ON
ORN
ON
C4
Q4
04
WA
WA
WH
IS
IN
IN
IN
IN
IN
IN
IN

V&
Vi
VS
VS

any
NV
ANy
1Y
O
HO
NO
NG
NO
d0
10
A0
Al
AW
i
ST
NI
NT
NT
NT
NT
NI
NI
ad
A+
4V
147
SY



() o= = \O\O VOO o= PP 00 =F LOQU\D M= QA VM (U o= (U N ONSF\O

VOO = e NN M e N0 o= QAL o= MO0 o= QLS o= O O N

rQd

!
)

M= AN T NN M e NN e e e N NN

Lo I i G I e B i il il il o s B B oo e e B T e B i e i e v Bt i v B i R T

Sialaalialealoalonlealenlealtalenitaiealoalianiealcalenlionlralcalenaloslonlcalcnlonleaialsg!

MVA
CHE
GHE
LHH
LHEH
LHH
CHE
LHH
{LHH
LHE
LHH
dHH
dAN
SVM

SVM -

SENP
04
NOIL
I
Hva
DVA
J0Y
HAH
dn.d
and
SIAAT
gV A
VNG
VI
VNa



W AN\ Ve 0T T QA e P Mo o= NN o= \Q\Q MO0

AU NN OO N = M= DO o= (MTNMO M e LOWD 5 25 o= o= YN

N oo U e NN M e AT T QA NS I 00 0o oS T QS o T O o

—ﬂ‘—fs’:i‘ﬂ‘-’:?‘-ﬁ’-’:’f—'—"i‘-‘-:’s‘-::!”-ﬁ‘—‘-&“::lmﬁ;%‘-:i“d‘ii’-ﬁ”-:f‘-:i'-ta“-:3“-::" LaYiaNiaNialialie

Y

DHOMA
DOATId
DONDH
010Nd
SRS
VIOND
MILH
MIJH
MEHEN
MHHN
MHY.L
N40N
LHIA
LHHEA
LHHA
LHEN
LHAK
LHV
LHYEL
LHYS
SNOH
SHOM
dOHL
ONDH
Wo0od
TING
VA
HOSIL
HIDH
DIHH

MouD
aingo
HOO0D
anoin
Se81Td
DNOTY
BLIA
HLTHK
NHHM
NABM
LYHM
NOdN
ATHT
AHHTL
AdAHL
NEHL
WHED
LV HL
LYHT
LYV HTD
HONS
MOHES
LHOd
HONO
GOOW
HNTT
HAVT
LSOH
HDIH
HATD



AO QN M0 N0 T IO AU = v (VNO IO QY B IO 0 en
O IO N QA o= o= \O IOQA oo QS V= 1\ o= \O QU O 0N WD) oo I

ANITTNNANT =N QAUN QU = o= MO e Mo NTF o= N\ o= N e Q)

HabiabialiatiatiatiatiafinliatiaRiaialiatiatintiaNeAVeANeATaANe ANe AXaAVo AV e AV AN AN G ANS)

-,

)

WVEDIN
TONHTA
LTS
LODANC
INMYHA
DOTTHEN
DIVNDH
HdI0VES
AYNDES
TV NIHET
RLHIZH
dHSTdH
dHSITUH
MHIDH
MVARS
MYAES
AV'THS
LHEHES
LHATY
SILVHS
SHINH
WTIMA
EITIS
HAEVHL
HAEVAS
- DVZHd
Pvziad

- JFIVSH

HITIS
aQTNDHE

HTHUTI
ATENOT
TILLTT
auapor
TV MNT
NEATOD
TONTIH
SIVOIA
SHONVQ
aEONVA
CVAGHAEAC
AAISHD
HAISHd
HOTHH
SHAVH
SEAVH
SHTVA
SHTLE
YIEHL
SHYLS
ANTHS.
ANTTI
STTLH
IMVEH
SAvHEH
VAR
GEVATY
HSYV T
STTLA
ANV



= QAUF OO~ QU N QNI INQ] o= e ST

QA QIO A0 = \0 QU OO QU NS 0 e WO QUAO M e= O ™M

PO e em T VO QU QY e QU

——

O = N e=TF AN QN

o

g g GED

WOO\O D= =00 00 D OVOYONOYOND O o=

NHAHTHNTIND

HATOLTIHETND
DONLENNONS
SIHHLOHAT
SIUTIOHLTA
SIVHATIND
Av1400TTs
ava400TIS
Y NTTHT
LHONSVNG
SOTILNTE
dTHYSRIH
LMINYTH
LOSSIND
LHONODHI
JINSTAH
QVNDIND
DOHIVNA
THONDHL
HNATYLH
MEVLIH
AVOYNT
OALATA

DNIRITHARN

DNTUFLIN LT
SNOMNTINGD
HHOTIMLS
XITEDINAS
DNITIHV IS
STTAOAAYT
STLACLAVA
QHIHTNY L
aNVSNOHT
AANLTTOS
TINSYHTd
HIVNT (A,
DNTSSOL,
THONOHL,
FATSNAJ
DNTONYC
ANVIHOD
LHONOUT
HIVANGE
HI TN
[ WOVA
(LaLan



