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AIM, BAS Automatic Indexing Module 
Invoked: gim configfile machine firstdogstdoc 
Creates: Dockeys. AH, DocIndex,AH, IDF.S.N.Stotsi, Tit 
Uses: Doc. Txt, Doc. Ndy, SingKey Str, Combkey. Str, CombKey2. St, CombKey3. Str 

B Keyword, Tbl, Key Comb Tb 
Dy hold ALL of the Keywords and Counts for oil documents Oxy. TYP 

Code ASINTEGER 
Freq AS INTEGER 

DocNdx ( ). NDX points at the element in Dockeys () where the Keys for 
TYPE DocIndexType 

Nd ASONG 
Num AS INTEGER 
Tot AS LONG 
Pod AS STRING 6 

Document it x are, .NUM is how many keys Gre in the document, 
and TOT is the total sum of all occurrences of keys 

'Idf. Sin holds the inverse document frequency i.e. it docs key is in 
INTEGER (Not TYPE) 

'Stats it. Tit (it = machine it supplied on command line) 

AMPASS2. BAS 
invoked imposs2ConfigFile Creates Key. Ndy, Weight.Ndy,\Aim\Commands. Dat 
Uses Dict Wrd, df. Sin, DocIndex. Ah, Dockeys. Ah nth Rec of Key. Ndy contains NumKeysinDoch followed by 63 codes 

TYPE KeyNd: 
Num AS INTEGER 
Code (1063) AS INTEGER 

nth Rec of Weight. Ndy contains 63 Salton Weights computed with the following 
Salton weight formulo 
TYPE Weight Ndy 
Weight (ITO 63)ASSINGLE 

SALION WEIGHT FORMA 
Weicht (Word) Log2(fregnDoctolog2(CoDocs'?)/DocswitHord-22'tatDocs) 
g"rift (2. lowride/O) -- - - - - - - 
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AMBAS 

AMPASS2. BAS 

KYNVERT BAS 

FREQCOMP BAS 

RELATIVE. BAS 

REL INV BAS 

POLYSEMY BAS 

COMBOOST. BAS 

NEWKEY. BAS 

CHANGEFL BAS 

A/G.6 
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MAN 
Config 

: |--Createables 
I-LoadData 

| AddSentence 
--ReadText 
--Wordarse --findCombkey 

--First Lost 
F-FindSingKey 

--First Lost 
Showpr 
Show.Query 
SelectMe. OtherWords 

--findRelatives 
Showxpi 
BuildComblable 
AddSwaps 
--CombOSum 
--SorfT 

--SelectRelatives 
ShowF pr 

--DeleteWord 
InsertWord 
AddSearchlerms --ShowExpr 

| RonkRecords 
BuildComblable -CombOSum 

--Sort T 
- ShowDoc 

-- Showypr 
- Show.Query 
-- ShowAbstr 

--PrintAbstr 
--Showkeywords 
--ShowHist 
--ScrolHist 
F-ReWriteHist 

--ShowExpr 

Re. 36,727 
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AMPASS2. BAS t 
Invoked: aimpass2 ConfigFile 
Creates: Key. Ndy, Weight. Ndy,\Aim\CommandS. Dat 
Uses: Dict. Wrd, Idf. Sin, DocIndex. Ah, Dockeys. Ah 
nth Rec of Key. Ndy contains NumKeysinDOcn followed by 63 codes 
TYPE KeyNdy 
Num AS INTEGER 
Code (TO 63) AS INTEGER 

nth Rec of Weight. Ndy contains 63 Salton Weights computed with the following 
'salton weight formula 

TYPE Weight Ndy 
Weight (ITO 63)ASSINGLE 

SALION WEIGHT FORMA Log2(FreqinDoc+1)* Log2(TotDocs'2)/DocsWithWord-2-2'TotDocs) 
weight word 2 (2 favorino.70) - - - - - - - - - 

A/G./OES 

"KYNVERT. BAS 
Invoked: kyinvert ConfigFile 
Creates: kyinvert.Ndx,KyInvert. Dat 
Uses: Key. Ndy,Weight Nds & Dict.Wrd for NumKeys 
"nth Rec of KyInvert. Ndy contains nth Code, pfr into Kyinvert, Dot & 
"NumbocsWith Word 

TYPE Ndiype 
Code AS INTEGER 
Index AS LONG 
Num AS INTEGER 

pointed to record of Kyinvert. Dat contains first Docwithword & 1000'WeightinDoc 
TYPE RecValue 

Rec ASINTEGER 
B Walue AS INTEGER 

A/G/OC 
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"FREQCOMPBAS 
Implements the Inverted Index Occess method along with the weighted volues 
to calculate the frequent companions for each of the words used in the 
document collection. 
Invoked freqComp ConfigFile 
Creates: freqcomp. 27 
Uses: Kylnvert Ndy, Kylnvert Dot, Key. Ndy, Weight. Ndy 
nth Rec of freqComp.127 contains nth code, Num of companions of this code & 
127 pairs of (code, 100' weight) 
TYPE Freqcompl27 

Num ASINTEGER 
code AS INTEGER 
comp (1 TO 127) AS INTEGER 
Value (1 TO 27) AS STRING * 

A/G./OD 

'RELATIVE. BAS ---- are there any FreqComps for this keyword? 
'--- we found the word in j's FCList 
---- look for the word itself in word j's FCList 
--- apply formula of (Lower 6 Higher)/7 

sort in decreasing Order, by value 
'---- SOve first 63 as the relatives 

Invoked: relative ConfigFile 
"Creates: Relative. 63 
Uses: FreqComp. 27 Dict. Wrd for Numkeys 
nth Rec of Relative. 63 contains nth Code, Num of relatives of this COde 
127 pairs of (code, 100 weight) 

* TYPE FreqComp63 
Nun AS INTEGER 
Code AS INTEGER 

' Comp (TO 63) ASINTEGER 
Value ( TO 63) AS STRING 

A/G./OA 
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'REL-INV. BAS 
Invoked: rel-inv ConfigFile 
Creates: Rel-Inv. Ndy, Rel-nV. Dot 
Uses: Relative.63 & Dict. Wrd for NumKeys 
nth Rec of Rel-Inv. Ndy, contains nth code, pir into RelinV. Dot & NumRelsofCode TYPE NdxType 

Code AS INTEGER 
Index AS LONG 
Num AS INTEGER 

'pointed to record of Rel-nV. Dot Contains code of the first FreqComp list 
Of nth COde the nth code's value in that list 
TYPE RecVolue 

Rec AS INTEGER 
Volue AS STING * 

A/G/OA 

'POLYSEMY. BAS 
Invoked: polysemy Configefile 
Creotes: PolySemy. Dot PolyAvg. Dot, PolySemy. Lst 
Uses: Relative. 63, Rel-Inv. Nd, Dict.Wrd 
"nth Rec of PolySemy. Dot contains Poly Value of nth word calculated Os follows: 
'POLY FORMULA. 
"Poly!= (Avg3!/Avg3!/Avg20); Avg6*(Avg6!/Avg.063).5 (Refreq/Docfreq)^4 

TYPE Polytype 
Code AS INTEGER 
Volue ASSINGLE 
Pas AS STRING 2 

A/G/OG 
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'COMBOOST. BAS 
b0Osts poly Of combined keywords by mutliplying by them 1.4 
Invoked: comboost ConfigFile 
Creates: 
Uses: PolySemy. Dat, DictSort. Cod A/G/OA/ 

'NEWKEY. BAS 
Invoked: newkey ConfigFile 
Creates: New Key. Ndy, NewVal. Ndy 
Uses: Key.Ndx, Weight. Ndy, PoltSemy. Dat, Kylnwrts. Nd: 
NewVol. Ndy contains new weights for Doc n sorted by new weight where NewWeight = (Weight *Poly)* 125 

TYPE WeightAvgNdy 
Weight (ITO 63) AS SINGLE 
Mult AS SINGLE 

Mult is used to Vary the number of sentences in the abstract program 
New Key. Nd: contains the corresponding codes for Doc nie sorted by 
their new weights 
TYPE KeyNdy 

Num AS INTEGER 
Code (TO 63) AS INTEGER A/G/O / 

"CHANGEFL BAS 
Invoked changefl ConfigFile 
Creates: Kylnwrts. Ndy, Re-Invs. Ndy 
TYPE SmallNdlype 

Index AS ONG 
Num AS INTEGER 

"Uses: Kyinvert. Ndy, Relnv.Ndy 
* TYPE NdxType 

Code AS INTEGER 
Index AS LONG 
Num AS INTEGER 

"makes copies of KyInvert. Ndy & Rel-nV. Ndy without the Code field 

A/G./O/ 
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Main. Put up Menu For User 
Confiq: Initializes Doto Variables 
Gita: Open files & LOOd Some files into Memory 
AddSentence: Get User Query Convert Terms found to Codes 
Readtext: Replace Punctuation etc. in Query 
WordPorse: Build table of Query Words 
Find CombKey: Match Query Table Against Combined Term Vocabulary 
First Lost: Use Index to Find Range to Check in Vocabulary 
FindSingkey: Match Query Table Words Against Single Word Vocabulory 

& Strip Prefixes to Find Stem 
Show pr: Display Matched Query Terms 
Show Query: Display Query 
SelectMenu: GetUser Menu Choice 
OtherWords: Eind Display Related Terns & Get User Choices FindRelatives: Retrieves Relatives for Given Word 
BuildCombiable: Build Comblable of Relative Percentages Modified by 

Relative Document freq's For All Pairs of Query Terms 
AddSWQps. Build Sorted (Ranked) Table of Swop Terms 
ComboSum: Calculate Multiplier For Swap & Document Values 
Selectrelatives: Get User Choices of Swap terms 
DeleteWord: Delete Term from Query Toble 
Insert Word: Add the Last Deleted Term Back Into Query 
AddSearchlerms: Display All Terms Beginning With A User Entered String 

of Letters & Get User Choices 
RankRecords: Build Sorted (Ranked) Tobles of Documents 
ShowDoc: Get User Choice. After Ronking Documents 
ShowAbstr: Get Abstract text From File 
PrintAbstr; Display Abstract ext 
Showkeywords: Display Highest Weight Terms in the Document Chosen 
Show Hist: Display Histogram Showing Relative Document Values 
Scrollist: Scroll Histrogram Horizontally 
ReWriteHist: Scroll Histrogram Horizontally 

A/G// 
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Abstract specs 

Sentence ENDS AGORTHM: 

Space 
U - upper cose letter 

= lower Case letter 
X = any character 
N = upper case noise word 
iF = number 
E = or ? Or 

1) E U ENDS 
2) E () NOTENDS 
3) EN ENDS 
4) UEU NOTENDS 
5) AE NOTENDS 

where A - 28,gg?, ink, Vg, grunds, Qusschl, einschl, K, 
Beki, Nr, Ger, BerGer, ff, subj, obj 

6) LENK6 NOTENDS 

Sentence RANKING ALGORTHM: 
WORD WEIGHT Formula: 

AbstractWordWeightValue=Document Weight* (PolyValue. 125) 
SENTENCE WALUE Formud: 

Sent Val = sum Over keywords in sentence of AbstractWordWeightValue 
FinalSentValue = SentVal!/SQR (NumWordsinSent) 

A/G./24 
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METHOD OF INDEXING AND RETREVAL 
OF ELECTRONICALLY-STORED 

DOCUMENTS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation of application Ser. No. 97/998,023, 
filed Dec. 29, 1992; which is a continuation-in-part of U.S. 
application Ser. No. 07/456.558, filed Dec. 26, 1989, both 
now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to document Storage and 
retrieval Systems and more particularly to a method of 
indexing documents So that they can be retrieved in response 
to a query in order of their relevance to the query. It also 
permits, general query to be easily modified based on the 
content of the documents So that the new query will retrieve 
documents that are relevant to the original query. 

2. Description of the Prior Art 
Document retrieval based on indexing of the documents 

in a document data base is well known. Typically the 
documents are indexed by creating an indeX file which 
records the documents that each word is in. Then when the 
user inputs a query, the documents that contain one or more 
words of the query can be quickly identified. However, if the 
query consists of general words that are not terms of art, the 
query may produce unsatisfactory retrieval results by either 
producing few documents that are of interest to the user or 
producing many documents that are not interesting to the 
user or both. 

SUMMARY OF THE INVENTION 

Aprincipal object of the present invention is to provide an 
improved method of indexing and retrieving documents 
which: 

(A) allows a user to easily modify his query based on the 
content of the documents So that the new query will 
retrieve documents that are of interest to the user; 

(B) accurately ranks the documents in order of relevance 
to the query; and 

(C) allows the user to peruse the documents extremely 
quickly. 

Another object of the present invention is to use the Soft 
Boolean Connector concept to adjust the number of hits (i.e., 
the number of query words that a document is credited with 
for ranking purposes) by giving less than a full hit to a word 
that often co-occurs with other query words. Another object 
of the present invention is to use the Soft Boolean Connector 
concept to adjust the number of hits (i.e. the number of query 
words that a word is credited with by virtue of its being 
related to those query words) for a possible Suggested word 
by giving less than a full hit to a word that often co-occurs 
with the other query words. 

These objects, as well as other objects which will become 
apparent from the discussion that follows, are achieved 
according to the present invention by the following Steps 
(note: in the following the words “term” and “keyword” 
Stand for both a Single word and a phrase consisting of a 
group of words, e.g., “patent application'.): 
1. Indexing the documents by creating indeX files of which 
documents contain each term, how many times the term 
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2 
appears in the document, and how many documents each 
term appears in. 
2. ASSigning as many weights to each term as there are 
documents that contain that term, where the weight of a term 
in a document depends on the number of times the term 
appears in the document, the number of documents that the 
term appears in, and the total number of terms in the 
document. 
3. Constructing for each term a ranked list of companions of 
said term which list contains the terms (companions) that 
appear in the Same documents as Said term in order of the 
Sum of the weights of the companions over all documents 
that contain both the term and the companion. ASSociated 
with each companion is the companion percentage which is 
the Sum used to rank the companions. 
4. Using the companion lists to construct relative lists for 
each term which relative lists usually contain only those 
companions which also have said term as a companion. 
ASSociated with each relative is the relative percentage 
which is a weighted average of the companion's percentage 
as a companion of the term and the terms companion 
percentage as a companion of the companion. The relative 
percentages are used to rank the relatives. 
5. ASSigning a "polysemantic' weight to each term, which 
polysemantic weight depends on the number of documents 
that the term is in, the number of relatives that the term has, 
and the relative strength of the first few relatives to the other 
relatives. 
6. Presenting to the user, in response to a query, a list of 
“SWAPS” (Synthetic Word Association Pattern Search) 
terms that are the best relatives to the entire group of terms 
contained in the query and allowing the user to add one or 
more of the presented terms to the query. 
7. Ranking the documents according to how many query 
terms are contained in the document, their polysemantic 
weights and their weights in the documents. 

The present invention facilitates the rapid Searching of a 
document database for documents that are of interest to the 
user. By using the suggested SWAPS terms the user can 
modify his query So as to retrieve those documents, if they 
exist in the data base, which are of interest. Since the 
SWAPS terms that are presented are in many of the docu 
ments that the original query terms are in, adding them to the 
query is guaranteed to retrieve those documents and others 
containing the SWAPS terms. By using the SWAPS feature 
repeatedly the user can in effect roam around the database 
without actually retrieving and reading documents. Only 
after the query has been modified to include all the inter 
esting SWAPS terms, does the user need to actually retrieve 
the documents. The user can Start with a poor query and 
modify it using SWAPS so that it becomes a good query. The 
user need not waste time formulating a good query that will 
not retrieve any relevant documents because there happen to 
be no Such documents in the data base. The SWAPS terms 
that are Suggested will always retrieve documents that 
contain them i.e. documents that are likely to be relevant. 
The ranking of the documents also facilitates rapid 

Searching because the user can be confident that the highest 
ranked documents will be the documents that are most 
relevant to the query and that all documents which have any 
relevance will be retrieved and ranked. 
The foregoing and other objects, features and advantages 

of the present invention will become apparent from the 
following, more particular description of the preferred 
embodiments of the invention, as illustrated in the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a computer System embody 
ing the present invention; 
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FIG. 2 is a view of the display Screen showing an entered 
query and the result of parsing it; 

FIG. 3 is a view of the display Screen showing Suggested 
SWAPS terms for the query of FIG. 2; 

FIG. 4 is a view of the display screen showing the 
modified query; 

FIG. 5 is a view of the display Screen showing Suggested 
SWAPS terms for the modified query of FIG. 4; 

FIG. 6 is a view of the display Screen showing a Second 
modification of the query based on choosing SWAPS terms 
from FIG. 5; 

FIG. 7 is a view of the display screen as a result of ranking 
the documents for the query of FIG. 6; 

FIG. 8 is an operational flow diagram for indexing a Set 
of documents, 

FIG. 9 is a procedure tree for the QSEARCH program 
used for Searching an indexed set of documents using the 
SWAPS and RANKING features; 

FIGS. 10A to 10J are description of the program modules 
in FIG. 8: 

FIG. 11 is a description of the program modules in FIG. 
9; and 

FIGS. 12A to 12C are description of the ABSTRACT 
program module. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

This invention will now be described as embodied in a 
computer system of the type shown in FIG.1. This embodi 
ment utilizes the following computer hardware and Soft 
WC 

(1) IBM compatible personal computer with at least 4 MB 
of RAM, a large capacity hard drive, a display Screen, 
and a keyboard. 

(2) MS-DOS compatible operating system and LIM 3.2 
compatible expanded memory manager. 

(3) A vocabulary file of terms (words and phrases) 
(4) A series of programs that index the documents by 

constructing various files that hold information about 
which terms are in which documents, which documents 
contain which terms, the weights of the terms, and 
which terms are relatives of other terms by virtue of 
occurring in the same documents and how Strongly are 
they are related. 

(5) A user program that accepts a query, Suggests modi 
fications to the query, and ranks the documents based 
on the modified query using the weights and relative 
Strengths of the terms of the query. 

The Vocabulary file is structured as a list of headwords 
each with a short Synonym list. All of the Synonyms of a 
given headword are assigned the same code. 

The full list of indexing programs can be found in FIG. 
10. Here we will describe the most important of these 
programs: AIM, AIMPASS2, FREQCOMP, RELATIVE, 
and POLYSEMY. 
The first indexing program is AIM.BAS: Automatic 

Indexing Module. It creates DocKeys, DocIndex, and IDF. 
DocKeys holds all of the Keywords and Keyword-Counts 
for all documents. IDF holds the document frequency, i.e., 
the number of documents a keyword appears in. 
AS the words in the documents are checked against the 

vocabulary to see if they are keywords, the case (upper or 
lower) is possibly changed and they are stripped of prefixes 
to see if the different case or Stem is a keyword according to 
the following algorithms: (UC=upper-case and LC=lower 
case) 
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4 
IF UC word is at the beginning of a sentence AND we 

don’t have it in our vocabulary as a LC word THEN look for 
it the Vocabulary as an UC word 

IF UC word in middle of sentence AND we don’t have it 
UCTHEN look for it if it doesn’t have a typical proper name 
ending 

In USER Program Only: IF word NOT found THEN find 
both the stem AND find the Good prefix (In the following 
“find” means that the stem and/or prefix is said to be in the 
document if the prefix is of the right type and the Stem has 
the indicated length and is a keyword.) 

IF GOOD prefix THEN 
Find GOOD prefix if stemd3 characters long 
IF word is found THEN find if stem >8 characters long 
IF word is NOT found THEN find if stem >5 characters 

long 
IF POOR prefix THEN 
If word is found THEN DON'T find stem 
If word is NOT found THEN find if stem >5 characters 

long 
List of Poor Prefixes: 

hi, co, de, en, eX, im, in, un, re, con, eco, dis, epi, mal, mid, 
mis, non, off, out, pre, pan, Sub, uni, demi, down, fore, hemi, 
high, meta, Over para, peri, post, Self, Semi, after, inter, quasi, 
trans, under 
List of Good Prefixes: 

air, bio, Sea, Sky, top, aero, anti, auto, back, head, home, 
homo, hemo, mega, mini, mono, rear, poly, Self, tele, Viro, 
chemo, ferro, homeo, hyper, infra intra, macro, micro, multi, 
hydro, radio, Super, Supra, ultra, contra, hetero, thermo, 
techno, nucleo, counter, electro, magneto 
The next indexing program is AIMPASS2.BAS. It creates 

Key and Weight files. The nth Rec of Key.Ndx contains 
NumKeysinDoc(n) followed by up to 127 Key codes which 
have Weight greater than or equal to the Adaptive Threshold 
Value. The Adaptive Threshold Value is the average Weight 
value of the 80th Keyword in each document (0 if there are 
less than 80 Keywords in a document). The nth Rec of 
Weight. Ndx contains up to 127 (or as many Keywords are 
above the Adaptive Threshold Value) Document Weights 
computed with the following weight formula: 

WeightWord) = 

TotDocsx 1.5 
Log (Freq InDoc+ 1)XLog TotDocs 

Docs.WithWord+ 3 + 
1000 

TotalKeywordsInDoc 
Log (2 -- — 

FREQCOMPBAS implements the Inverted Index access 
method along with the weighted values to calculate the 
frequent companions for each of the words used in the 
document collection. 

For each word (“A”) in the controlled vocabulary 
dictionary, the WEIGHT (see above formula) values for 
each co-occurring word in the document (a co-occurring 
word to A is one that appears as a Keyword in the same 
document that A appears as a Keyword) are Summed, along 
with the WEIGHT values for A in that document, respec 
tively in all documents in which they co-occur. The Sum 
values for each co-occurring word are converted to a 
percentage, Scaled to the Sum value for A (i.e., percentage= 
sum for word's WEIGHT values divided by the sum for A's 
WEIGHT values). Note that the percentages for the 
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co-occurring words can be higher than 100% if they are 
heavily weighted in the same records in which A appears. 
The co-occurring words are then Sorted in descending order 
(from highest percentage value to lowest) and the top 127 
are written to a file (see below for structure). If there are 127 
co-occurring words or fewer, then all of the co-occurring 
words will be written in descending Sorted order. 

Definitions: 
{ } = co-occurring 
weight = WEIGHT value 

Example: 
Docii 1. Docit 2 Docit 3 Doci 4 Dochi 5 

A { } B C 
B {}. A C R 
5.5 = sum of weight of all As 
6.4 = sum of weights of B's co-occurring with A 

Sample: 

A 5.5 { } B 6.4/116%. . . 
B 6.4 {}. A 4.0/63% . . . 

Resulting File: 

Main Word Co-Occurring Words ... (sorted) 

A. B 116%. . . . 
B A 63% . . . 

After the frequent companions have been found RELA 
TIVE.BAS is run to define the relatives of each Keyword 
(A) according to the following algorithm: 

are there any FreqComps for A? If so, then for each 
FreqComp of A (F): 
look for F in A's Freq Comp List and get its value 
look for the word itself (A) in word A's FreqComp List 

and get its value 
a apply formula of (Lowerx6+Higher)/7, where Lower 

is the lower of the two values obtained in the above 
two steps and Higher is the higher of the two values. 

a Sort in the resulting list of words and values in decreas 
ing order, by value 

a save the first 63 (or as many as are found) of this list as 
the relatives for keyword A 

For each word (called “A”) in the dictionary which has 
Frequent Companions (not all do, because Some words in the 
dictionary are not used at all in a database), take each 
Frequent Companion of A (called “F”) and its Frequent 
Companion Percentage Value FCPVal in A's Frequent 
Companion List FCList(called “F-VAL”) and look for the 
FCPVal of A in F's FCList (called “A-VAL”). NOTE: If A 
is not found in F's FCList, then A-VAL is zero (0). The 
RELATIVE value for F is calculated by multiplying the 
smaller of F-VAL and A-VAL by 6, adding the larger of 
F-VAL and A-VAL, and then dividing that sum by 7. If both 
A and F are in each other's FC lists, the resulting Relative 
value will be added to both words Relative lists. If F is in 
As FC List, but A is not in Fs then F-VAL will be divided 
by seven and added only to A's Relative list. 

1O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
After all the RELATIVE values are calculated for each 

Frequent Companion (F) in A's FCList, they are sorted in 
descending order and the top 63 of these words are written 
to A's Relative List. If there are fewer than 63 Relatives, 
then all of the Relatives will be written to A's Relative List, 
in descending order of RELATIVE value. 

(based on above Frequency Companion File) 

Formula: 

(SmallerPercent ValueX 6) + LargerPercentValue 
7 (12 if not mutual) 

Relative Walue = 

Here the SmallerPercent Value is the Smaller of the 
A-VAL and the F-VAL and the LargerPercent Value is the 
larger of the A-VAL and the F-VAL. 

Sample: 

, X6) + B116%. TO = (A(63%) X6) + B(11.6%) 
7 

Resulting File 

Main Word Relatives . . . (sorted) 

A. B 7O . . . 
B A 70. . . 

After the relatives have been found each of the keywords 
is given a single polysemantic weight that does not change 
from document to document by the program POLYSEMY 
..BAS which uses the following formula: 

Avg. TotalRelVal 
X 

Avg63 DocFreq2 

Here Avg., is the average of the relative percentages of the 
first n relatives of the keyword, TotRelVal is the sum of 
relative percentages over all relative lists that the keyword is 
in, and DocFreq is the number of documents that the 
keyword is in (having a WEIGHT above the adaptive 
threshold). 
Once the indexing programs have been run, the 

ABSTRACT program is run to create highlights of the full 
text that will be presented to the user before or in place of 
the full text itself. First the documents are broken into 
Sentences using a Sentence Ends Algorithm. Then the Sen 
tences are assigned weights (values) as a whole and the top 
ranked Sentences are chosen to be part of the highlight. 
Finally a Sanitize algorithm is used to “X” out (eliminate) 
proper names from in the highlights. See FIG. 12 for specific 
details on the algorithms used in the ABSTRACT program. 
Once the indexing and optionally the ABSTRACT pro 

grams have been run, the QSEARCH program can be used 
to Search for documents. This is done by entering a query in 
natural language. The user program will parse the query to 
find all the keywords it contains using algorithms similar to 
those in the AIM program. 

After the query is parsed the user is shown the keywords 
that are contained in the query in order of their polysemantic 
weight and is given the opportunity to add and delete words 
in the query and to have the program Suggest SWAPS terms 
based on the query. These SWAPS terms are generated by 

A Vgg + Avg. X PolyValue = Wave X AVgo 
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generating for each keyword in the Vocabulary a Summed 
relpoly-percentage which is the Sum, over all terms that are 
in the query, of the relpoly percentages of that keyword, 
where the relpoly percentage is the product of the relative 
percentage and the polysemantic weight. Then the Summed 
RelPoly percentages are adjusted using a concept called Soft 
Boolean Connectors to come up with a final SWAPS value 
for each keyword. The keywords are then ranked by SWAPS 
value and the highest ranked are presented to the user as 
suggested SWAPS terms to be added to the query. 

The Soft Boolean Connectors concept involves penalizing 
pairs of terms that co-occur often (i.e., in many documents) 
when calculating the adjustment to be applied to the 
Summed relpoly percentages. 

First, Multiply the last group of SWAPS words by 
Boost Factor (=2) 
Then add relative values of relatives of 
main word after each 15 multiplied by the 

PolyValue of the Word 
(The previous value will be called “Temp Value') 
Create table for everyv pair combination of query words, e.g., 
for words A, B, & C, there are three pairs. 

AB 
AC 
BC 

For each pair of query words, (“A” & “B”), the Relative 
Value used in the formula below is B's Relative Value in As 

Relative List, or, if B doesn’t appear in A's Relative List, 
then the value is taken from A's Relative Value in B's 

Relative List (this is possible because the Relative Value 
between any two words is mutual), i.e., if B is found in A's 
Relative list, take just that value. You don’t need to look at 
B’s list to find A's value there because, if it is there, it would 
have the same value as B has in A's list. Only if B is not in 
As Relative list check for A in B's list. Enter the Relative 
Penalty value resulting from the following formula into the 
table for each combination (pair): 

Relative Waluex 

Vavg doc freq of the respective combination (e.g., A & B) 

Vavg doc freq of all words in the database 
42 

Example: 
if Relative values are 

AB = 70 
AC = 75 
BC = 65 

and A appears in 5 documents and B appears in 4 and 
the avg. doc freq is 4, then using the 

following formula for AB 

V4.5 

1.77 = 

the table value for AB is 1.77 
(look below for maximum, making this 1.0 instead) 
for a hit of 3 words - 3 relatives of main word or 

3 words in a document 
A B C 

Adjust value - 2.5G of hits - sum of penalties) 
Note: The "# of hits value is: 
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8 
-continued 

V Poly Value of word 
- H - where n is 3 in this example 
WAvg Poly Value i 

Word/Document Value = Temp Value x Adjust Value 

MAXIMUM PENALTY TABLE (SWAPS) 

query words Max. 

(for each pair) 

2 O.3 

3 1.O 

4 & up O.9 
(for sum of pairs) 

2 O.3 

3 1.4 

4 18 

5 2.3 

6 & up 2.8 

After the user has modified the query by choosing 
SWAPS terms, he can have the program Suggest new 
SWAPS terms based on the new query. In this case the 
program boosts the relative percentages of the last chosen 
set of SWAPS terms before calculating Summed relpoly 
percentages. This allows the user to navigate in the database 
by modifying his query So that it will find documents 
containing the SWAPS terms. 

For example, FIG. 2 shows the options the user will be 
presented with after entering the query “when can a contract 
be enforced”. If the user chooses the menu option “Related 
Terms he will be shown a list of SWAPS terms as shown 
in FIG. 3. This first set of SWAPS terms that are presented 
to the user includes the term “statutes”. The user may choose 
one or more of these suggested SWAPS terms to add to the 
query. In FIG. 4 we see that the user has chosen to add the 
term "statutes' to the query. At this point the user can again 
ask the system to suggest SWAPS words. This time the 
previously added SWAPS term “statutes' will be given extra 
weight in determining which new terms are Suggested to the 
user. In FIG. 5 we see the resulting suggested SWAPS terms 
generated from the four query terms "agreement”, “Stat 
utes”, “enforcement”, and “can”, with “statutes' given more 
weight than the other three terms. Notice that the SWAPS 
words are ranked somewhat differently than in FIG.3 and in 
particular a new SWAPS term “statute of limitations” is 
Suggested. By adding the term "statutes' to the query and 
then asking again for Suggested SWAPS terms the user has 
“moved” the query to “an area of the database' that contains 
documents dealing with “statute of limitations', which is a 
term of art that makes the original query more focused and 
is likely to find documents that are relevant to the intent of 
the original query. Here the fact that both terms “statutes' 
and “statute of limitations' contain the same word is fortu 
itous. It is the meaning of the term “statutes' which makes 
it a close relative of “statute of limitations” by virtue of the 
fact that these two terms co-occur in many of the same 
documents. 
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Once the user is Satisfied with his query he asks the 
program to retrieve documents that are relevant to the query. 
In FIG. 6 he would choose the View Documents option. The 
System will then use its indeX files to assign a value to each 
document and then rank the documents. The documents are 
ranked by generating for each document a Summed-weight 
poly-value which is the Sum, over all terms that are in the 
query, of the weightpoly Values of that keyword, where the 
weightpoly value is the product of the weight of the keyword 
in that document and its polysemantic weight. Then the 
Summed-weightpoly values are adjusted using the Soft 
Boolean Connectors concept to come up with a final value 
for each document. The documents are then ranked by value 
and presented to the user in order of rank. 
The Soft Boolean Connectors concept involves penalizing 

pairs of terms that co-occur often (i.e. in many documents) 
when calculating the adjustment to be applied to the 
Summed relpoly percentages. First, multiply original query 
words by 

Boost Factor (=2) 
Then add WEIGHT values of key words in a document 

after each is multiplied by the PolyValue of the word. 

(The previous value will be called “Temp Value') 
Create table for every pair combination of query words (ABC) 

AB 

AC 

BC 

For each pair of query words, (“A” & “B”), the Relative 
Value used in the formula below is B's Relative Value in As 
Relative List, or, if B doesn’t appear in A's Relative List, 
then the value is taken from A's Relative Value in B's 
Relative List (this is possible because the Relative Value 
between any two words is mutual), i.e., if B is found in A's 
Relative list, take just that value. You don’t need to look at 
B’s list to find A's value there because, if it is there, it would 
have the same value as B has in A's list. Only if B is not in 
As Relative list check for A in B's list. Enter the Relative 
Penalty value resulting from the following formula into the 
table for each combination. 

Example: 
if Relative values are 

AB = 70 

AC = 75 

BC = 65 

and A appears in 5 documents and B appears in 4 
and the avg doc freq is 4 

then using the following formula for AB 

V4.5 
7Ox 

2.65 = 

the table value for AB is 2.65 

(look below for maximum, making this 1.0 instead) 
for a hit of 3 words - 3 words in a document 
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10 
-continued 

A B C 

Adjust value - 1.8G of hits - sum of penalties) 
Note: The “# of hits is the same as above for the SWAPS. 

Word/Document Value = Temp Value x Adjust Value 

MAXIMUM PENALTY TABLE (RANKING) 

query words Max. 

(for each pair) 

2 0.5 

3 1.3 

4 1.2 

5 & up 1.1 
(for sum of pairs) 

2 0.5 

3 1.6 

4 1.9 

5 2.3 

6 & up 2.8 

To facilitate very rapid perusal of the ranked documents, 
the document values (used in the ranking) are presented as 
a bar graph as shown in FIG. 7. Also the documents are 
presented in 3 forms. The first form consists of a ranked 
array of the highest ranked terms in the document that 
requires only about /3 of the display screen (FIG. 7). The 
Second form consists of a program generated “highlight of 
the document which consists of very short portions of the 
document of less than a dozen words that contain the highest 
ranked terms. This highlight scrolls in about 2/3 of the screen 
and is shown along with the array of highest ranked terms. 
The third form consists of the full text of the document 

which can be Scrolled. The user can use arrow keys to move 
rapidly from one document to the next. 
Appendix 1 contains the full BASIC program Source code 

that implements the preferred embodiment described above. 
This code must be compiled using the Microsoft 7.1 BASIC 
compiler to produce object modules which must then be 
linked along with libraries containing object code for assem 
bler routines from the Crescent Software QuickPak Profes 
sional Advanced Programming Library for BASIC Compil 
erS Version 4.12 to produce an executable file. 

There has thus been shown and described a novel docu 
ment indexing and retrieval system which fulfills all the 
objects and advantages Sought therefor. Many changes, 
modifications, variations and other uses and applications of 
the Subject invention will, however, become apparent to 
those skilled in the art after considering this Specification 
and the accompanying drawings which disclose the pre 
ferred embodiments therefor. All Such changes, modifica 
tions, variations and other uses and applications which do 
not depart from the Spirit and Scope of the invention are 
deemed to be covered by the invention which is limited only 
by the claims which follow. 
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5,404,514 
PPEN 1: PROGRA isTNGS 

SF A-2 

AI: Autcratic index 1 ng Module SRevision: 8.5 wins 

check -case word agains: case also (Checkuppercaselard) 

scue: 'wsERNcube.YPes.' 

TYPE codeype 
de AS R 

EN TYPE 

TYPE DocIndexype 
dx. As NG 
ua AS INTEGER 
Tet AS INTEGER - Total tuber of keys in doc for D. (shorter docs 

Test AS Los '- Total Nueber of keys in doc for Est (longer docs 
pad AS STRING 6 - need to pad it out to 6 bytes for > 12,800 does 

when using Tot as LONG 
E. Type 

TYPE cockeyType 
ce AS NEER 

Freq As Nirger 
E YE 

YE ser 
st AS STRs 2 

No Tfe 

TYPE Str8 
St AS STR it a 

End TYPE 

YPE Newcasbype 
str AS seig w \s 
exie AS NEER 

Na TYPE 

TYPE NewsingType 
st As SRING 
C. As NESR 

EN. T. 
BECARE SUB checkUcaselore (ords. Previords, length, NoNameFlag: 
dec ARE SUB config Machiras firste last8 
DECARE SUB Displasg (Msgs, r, ex) 
DECARE SUB DispStat iss 
DECARE SU8 Easloe Nurages, Handle. LoadFILEs) 
DECARE SUs findabkey (cird EPS, NJalords, KyEMSA. Huskyx, combkeyEMsz, Nucokey: 
DECARE SUs findsingkey cargE-SX. Nutellords. KeyEMSA, Nunkeyz. SingFoundEMS, usingtuda 
bec ARE SU8 pause (tiks) 
DECARE Sus ReadEnglishext Firstlinea. Lastlines, Handie linx 
ECARE SUBReadiersanifex (first Line8, Lastline, handle in.) 
DECARE SUB Readsection (ixts, secArrays), Art Arrays()) 
CECARE SUB indisgr (ULRO, ut Col%, LRRow, L.Rcot, Frasez, soxcotri, Text carz, texts 
DECLARE SUB lordparse textandex lines, ordiande, wards 
DECLARE FUNCTION first Las: (Words, First, last, keyType:) 
DECLARE Function Loadintess; (Files) 
ECARE FUNCOM Nurs 
EAR FUNN X-ste, is 

--------------------- External routines 

SINCLUCE: "WuSERVINCLUE. EcLARESI." 

-------------- PROGRAM sat 

cost sing = 0, Carab a 

coston SHAR30 Norrattr, Reattir, Files, Seccode, Artcode 
coteoM SHARED Doctoirs, stoirs. Atlists, Langs 
cool SHARE lateTable). SingTable, coastable(), nigst East) 
cortion SHARED ThirtyTwo, sixtyfour, Sixteenk, ThirtyTwoxg 
coero StARED Asced, bescend, FALSE, TRLE 
control SHARED ENTER, ESCAPs, Asca, ASCz, ASCupper A, Ascupperz, Ascstash, sco, ASC9, Scat 
COMMON SHARED codefeap as code type, LENcode, Lencoeb. Lensing 
Corton SHARED Nucoratt Kevord, Nuacostakeyword, Nuecoabskeyword 
COMFON SHARED coob Keyword:ES, Corb2KeywordEMS. CoaskeywordERs: 
COMPON SHARED Nussing Keyword, Nuasing2Keyword 
cotton shAREd sing keyworcers, sing2KeywordEMSA, prefixess, Meanfrefixess 
cotton St.ARE NuakersSc, sections), Articles (), Paragraphs (), artikes) 
coor shired Nonaneerdings, talendingsc) 
Gata: 

DATA rars', 'messrs" sen", "rep", "as"dr", "cirs" 

Englishdata: 
data "section", "see" "ses. 
DATA-article", "Art", "Art 

Setanata: 
DATA "Paragraph", "Par". "Par 
DATA artikel", "art", "Art." 

liuttata: 
DATA 1." In H III is ty', i. 
oATA "x", "xxiii." 
DATA "x", "x", "xxi. 

i", "vi six, ex 
"xv", "xvi", "xvii,"xviii", "xx", "x" 

:", "xxiv", "xxv", "xxvi", "xxvii", "xy II", "xxxx" 

12 
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"store ems for dockey and docndx-no need anymore because we urite to disk each doc. 
'4096 elements per 16k E5 page (4 bytes per element) 
"Nunpages - 600' MaxdocKes& W 40968 
'Maxdockeys& = CLNG (Mua Pases) Sixteenk v & 
'oPrint RC STRS (NumPages) - " EMS pgs for Dockeys.", i. 2, -1 
'QPrint RC "MaxOccKeys: STRS (Maxdockeys&), 4, 59 -1 
'EmsAtlochers Nuapages, dc KeyseMSX 

16 

16 

'IF Easerror-2 HEN PRIN couldn't a locate"; CNG(Nur Pages Sixteenk; "bytes of EMs for dockeysers.: chite 2: STOP 
"EMSridx Pages at 2360k can hold 36000 doc 
"EpsAtlacMe EMSNdxpages, cochidx EMS2 
"if Fraserror: THEN PRINT couldn't attocate"; c.NG(EMSNdxpages) sixteenk; "bytes of this for DocNdxEMs.": chime 2: STOP 

currockey3 = 1 current pointer into dockeys() 
Debug = FALSE 
Start8 = Firstock, 
'-- only use the last Docs parameter if there are at least 
" that aany documents in the database, otherwise use the 

actual number of docuperts 
iF Count& X lastdoc THEN count & F Lastdoc 

- create the docKEYs. AH file for output 
F create stirs + DOCKEYS-AM" + Machines 
Fopen listdirs + DockEYS.AH + Machines, Dockeyfile. 
IF Dockeyfilez s -1 THEN 

PRN can't treate docKEYS.AH" 
chise 2 
EN 

EN IF 

F create stdits docMDEX.AH" + achines 
Fopen List Dirs - "DocINDEx. AH" Machines, DocNdxFile% 
F docNix File is r1 THEN 

PRN "can't create COCINDEX.AH" 
chie 2 
END 

END IF 

"AHSavePoint2 = 1 "- 
'Ndroint = Start 

mediate save point 

DIM DocNdx AS doclindexType 
Lendockdx = LENdochild 

DM DictTep. As dictType 'only for getting size dependening only on Dictype 
Dictword Nu - Filesizelscoirs - "DicT.WRd") W LEN (DictTeap) 

Redirt dific rocictorous ' totat number of word-codes idf shows nuanofdoc where tr. 
If Not Debug THEN 

'- open a new file for statistics 
OPEN stirs - "Sets" + Nachines + "XT". For App SHARE AS As 
PRINT 5, *------ ----------- u 
PRINT rs, start tise:"; TIMES; TStart! 
PRINT vs, "" 

ELSE 
open "WDEwyNul" Fer ouTPUT As #5 

END F 

Proc = O' number of files actually processed 
TStart = TIER 
MaxTempkey = 1000 number of unique keys in one doc. if sore then red in preserve 

DIM Doc AS ISA-type 
codestrings is " 
Freestrsp& = FRE(**) 

was hadikatakt. After v is T A R T drikh-khkht A?h Air At fit a raft rt that hi? its atts own 

FoR File8 - Stars to cors. 

REDM Dockey Temp(1 to Maxterickey) AS DockeyType 
LENDockey Temp = LEN (dockeferp(1)) 

PRINT 5, "File "; Ibs(strs (File), 2) 

GET 8 Filies. Doe 
Nurulines = doc.last - doc. First t 1" lines of text in the fits 

'-- Alocate Ets to hoc the text file 
NunPages = 80g humlines f sixteenk + 1" 80 bytes per tire, 16k per EMS page 
CAL EasAtlochea(nuapages. TextEMSX) 

- IF Enserrorx THEN PRINT "couldn't allocate"; Nuapages * sixteenk; bytes of EMs.": 

* - Autocate EMs for the persed word array (32 bytes per word) 
NumPages = CLNG(Nurlines) * 12 \ 512 + 1" max number of words (512 per 16K EMS page) 
CAL ErasAllocrea(Murpages. WordEMS) 
IF Enserror: THEN PRINT couldn't allocate"; Nuapages * sixteenk; "bytes of EMs.": sic 

Row is & 
cAL windgr(Row 30, Roi + 1, 50, 2. Rev Attr, RewAttr, "CLRRENT DOCUMENT") 
caprintRc Miss Rs (Files. 2) + "i" + MIDS (STRs(counts), 2), Row + 1, 35, - 

'------------------- Read bocument into EMS eli?sinating blank lines 
strip non-alpha chars and crunch extra spaces 

IF Langs = "ENGLISH" THEN 
ReaderstishText bec. First, Doc. Last, textEMS, Nualines. 

ELSEIF Langs s "GERMAN" frtsN 
ReadgerBantext ses. First, Doc. Last, TextErsz, Nuclines 

END F 

s word is 
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ruaber of woes parsed 
- Pa?se Text to ords 

Nuasjords 

ordparse TextES. Nunles, wordEMSA, Muraords& 
Eserien TextErsz' release hange of DGC file, not needed anymore 

---------- - - - - - - - - --- - - - - - - Find combined Keys 

• 50% ratic for expected combined keys 

' 8192 keys per page (1638 page size/2 keycode size) 

coastatic is 
Dispstat PIDs (STRs (CLNG(Nuuords. CorebRatio)), 2) " coabined Keys allocated." 
unpages = uniords.g. it contRatio v 8192 + 1 
Eas Aloe NumPages, concoceers, "combCodests" 

1 s R 
Findcorabkey wordEsz, kualords, corbikeyword EMS, Muacobkeyword, Cotabcodees%, lucocceae 

a = ax + ER - a 
dispstat Nuss (Nuconbcode: +" cabined keys found." 
--- store the coabired ceywords in dockeysES 

bacNidx. Midx = Currpockey& 
Index8, F Currbockey& 

if this is a first appearence her put code to dockeyTea, i.e. store it and 
increase ruraber of docusents contaired this word of and increase string(we 
keep previous codes as string (www...) 
"if not add frequency this word in this particular documente 
k = 0 
FOR i - to itscabee 

easset1: Codeese. Encode, it coebCodes, 
codestrs is "" & ISCCodeep. Code) 
codepos = mistricadestrings, codestrs) 
F cases e 

x : x 4 
Idfaceaeteting.code = idf&code Tepp. code + 1 
bockey Terek.code is codeterap.code 
Dockey Teaeck-freq e 1 
'- since it wasn't fourd, it's new so we'll put it at currbockeys 

and recent currockey to point to the next available stat 
currocke a currockey + 
codestrirs = codestrings + codestrs 

ES 
codees = Codepos W 3 + 1 
Dockey seccodepos.freq 5 dockeyTeapcodepos. Freq + 1 

Ed F. 
Next 
Easteel cascadets 

'Print Rc strs (Currbackes - 1), 3, 70, -1 
find Single keywords 

singRatio = 1.5 'we nee: acre space for word with and without prefixes 
dispstat litRIrissTRscesius ords Singratio) + sing keys at located." 
Murapages = Nualords t singratio! W 8192 + 1"- 8192 keycodes per 16k Eris page 
Ensallac Nunpages, singcoceses, "singleCodeers 
a13 = MER 
findsingkey Worders, Mur-ords, Singkeywards, Nurkeyword, sing codes, Nursingcocts 
a & = & 4 ER - a 
dispstat TRHSSTRs (sis: ngcodes) + " single keys found." 

---- don't need the arsed word tist anysore so release the ES 
Ensree EMS 

"the same as for costine keywords: 
if this is a first appearence then put code to dockeyTeep, i.e. store it and 
increase number of docets contained this word (IDF) and increase string(we 
keep previous codes as string (W...) 
if not add frequency this word in this particular docuserte 

k = LEN (codestrings) was 'nueber of unique keywords 
For ig = 1 to muasingcoces 

Easiet CodeIerap, Elcode i8, singcodees 
codestrs = "W" + KIScoxieTep.code) 
codepos = INSfrcedestrings, Codestrs) 
EF codepos - O Ten 

x8 ka 
IF kg - PaxtepKey THEN RE01 PRESERVE Dockey reap To kg). As pockey: 
idf&ccoceep.code) = Idfg(codefeap.code + 
cackeyferocks).code = Codetep.code 
Dockeyereck. Frees 
- since it wasn't found, it's new so ve" put it at Currbockeys 

and increaent currockey to point to the next available slot 
currbackeys = currockey * 
codestrirgs = codestrings 4 codestrs 

ELSE 
CodePos = Coceses W 3 & 
DockeyTeapcaceos). Freq = Dockey respoCodePos). Freq + 1 

EN F 
ax 

'Printic strs.(currockeys a 3, 5, 20, - 

Dacadk. Nur s currbockey& - cek 
DocNdx. Tots assingcodes + wacobcode 
dispstat nicscsTRscussing aces + Nuracoabcode, 2) + Keywords." 
dispstat Moscs. Rs currbocke - indexs), 2) + " unique Keywords." 

18 
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'release terrory for the concred and single keywords in E4s 
EmsRelhea Singcodeens; 

store dockey Terp Array on 2 s, , there is not enough memory to keep it in ran 
"and there is no sense to p. to EMS and later read back to RAM put to disk 
k& = LEN (codestrings) v 3 
FOR i = 1 to kg 

CALL FPutRT (Dockey F Dockey Tepci), Index& t is - 1, LENDockey Terp) 
Next 
CAll fputR(DocNdxfile%, detwcv. CLNG(File&). LenDockdx) 'write nds for each document 

IF ENKEYs = cRRs.27). Then 
chie C 
00: oOP UNTI, NKErs 
xS = NPUTS(1) 
IF xS a CHRS (13) T-sex Proc = Fi leg: Fi leg 2 countg 

END F 
codestrings = "" 
Freestrspe = f("") 

" -- do an interediate save a 
IF File: O COX = 0 THE 

bispiisg "Interaediate Save at" + STRS (Fitleg), r, c 

ry 100 docs 

'r- diap out the pc 
FOR is as NextPoint 

All Ers 

on of the DocNdx () used (i.e., frea start to filey 
i.e. 
3 docNdx lendocNox, is cockdoxes: 

CALL FPutrocNidx File, DocNdx, ig, endocid) 
Next 
Ndxpert File:3 - 
FPut Ahlstoirs * "XcchoEX. AH" * Machines, SEG Dochidx (starte), LENCDocNdx (starts, fig - starts ... 1 
- save pockeys from the tast save point 
FoR ig s AHSeveports to curroockeys - 1 

CAL Eases dockeyTemp, LENDockeyTemp, ig. DockeysEMsz) 
CALt. FPutrackeyfi tez, DockeyTemp, ig, LENDockey Tep) 

NET 
- set the save rt to the next dockey 
AHSaveroint& = Currxckey& 

- save the IDF 
CALL FPutAH(lst Dirs - "DF" + Machines - "...sin", SEG idfg(1), -2, Usound(Idify 
Displisg, O, O 

EN) (F 
Dispstat "" 
Nix Fie 
fety it it it fit frtheast few w "ww.rre left ?hy a h?h tra Afrien it will assas 
close 8, 9 

IF Proc {x O N Count, F Prect 
end s ir 

PRINT is, " 
PRINT is end time: ; Tires 
CoSE 5 
Totai TEnd - Starr. 
IF totatise & O THEN Tot 
PRINT totalTise f 60 
PRINT "Findcombkey"; a12 
PRINT "FindSingkey"; a.4 

asset:test 

End; CfEnd - TStart) counts; "seconds per document." 

nel as Totatine + 8&400 
elapsed time." 

'release Renory for COMBKey arc SINGKEY lists and the Dicr-coo ist 

if singkeyworders: THEN EnsRelten SingkeywordEMS 
F combkeywordEMS. THEN EasReLMen comb1KeywordEMs; 
if coabakeywordEMSX THEN EssRelrea comb2Keyword EMS 
if coaskeywordEMs; THEN EssReine comb3Keyworders: 
IF sing keyworders: THEN EasReMen sing KeywordEMS2 
IF sing2Keyworders. THEN EssReMen sing2Keyworders, 

'decresent current pointer so that it points to the end of the array 
'nat at the next available Seace 
curroockey& = Currdockey - 1 

- Save storage to disk 
If Not Debug THEN 

Disphsg "saving IDF" + Machines t"-SIN", r, c 
FPutah stoirs + idf" trachines + "...Sin", SEG dif3(1), -2, UBOUNDCIdfe 
DispMsg", O, O. - 

bisphsg "Saving occindex. AH" + Machines, r, c 
FoR is se NdxPoint To File: 

CALL EasGet(SEG DocNdx, Lendocidx, i3, DocNaxEMS) 
CALL Futstockdx File. Dochidx is lendocidx} 

NET 

FPutah listdirs - "pocMDEX. AH" + Machines, SEG dockix(starta), LEMcDocNdx (starts), counts - starts + 1 
tisphsg", O.. O 

Dispelsg "saving bockeys. AH" + Machines " " from Eris", r, c 
For i = AHsavepents. To curroockey 

Essget ses ockey Temp, LeNdockey teap, is clockeys MS7. 
Fputri beckeyFile%, dockey reap. ii. Endockey Teap 

Next 

flose Dockey Filies 
Fclose cockx File. 

END IF 
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* Emsremera DockeysEMS. - release me?tory for Doc keys 
bisphsg", 0, 0 
chine 0 
"Spage 
E. 

sus checkUCaseyard (words. Prew Words, Length, NoMarief ag). STATC 

Nokane Flag - FASE 

For a to 4 
sci), Rights (lords. i.) HEN 
9 he 

MenaseFlag = TRUE 
Ex SB 

EN IF 

Exf 

IF Length 7 TEN 
NenageFlag = true 
EXT SUB 

EN IF 

If inst R. "aff warf anywrof this vsuch\ranywseveral\", \" * Prewords t \") EN 
If length > 3. T 

cName Flag = TRUE 
ET SE 

Ecs F 
END EF 

If cases (prevwords a "tre' AD length > & HEN 
oNameFlag as TRUE 
Ex Sis 

Ed EF 

FOR i s 2 to 6 
F is Roraieerdings(i), tights (lords, is TEN 

if length > 2 THEN 
McNarse Flag = TRUE 
X S8 

D F 
EN IF 

NExt 

Ed SU 

sus config (Machines. First. Last& Static 
f NOT isosceda HEN 

CS 
PRINT "A Fatal Errer:" 
PRINT 
RNE is ess driver was found." 
PRIT 
chise 
rRNr "press the space SAR to exit:" 
is Nus (1) 
End 

Ed 

LENowe LeN(Codefeap) 
Sixteenk as 18 2& 
sixty four at 64 
Thirty two = 32 
Thirty Twoxg rhirty Two" 
ASCEN 
sce = Not Ascend 

FAS = 0 
TRE = NT FALSE 

s 3 
SAP: s 2 
S as Asa') 
Asc s secz' 
ASCupset A = ASc 
Ascupper2 = ASCC 
Assissh - AS''') 
SCC c Asco" 
ASC9 Asc'9" 
ASat a AS.'" 

is = prisons) 

rains - fourt Crds. ' nurber of paraaeters 

If parts & HEN 

'-- Expected infortation on contand line: 
config file, as nine #, first Doc, Last Doc 

Extract cods, " ", , strt, slen - extract first parts 
configFiles a tosses, Strt, Sier + "cts' 

Extract ends 2 strt, sten - extract secord part 
achines its(cnics, Strt, Slen) 

extract cas. * *, 3, stre. SLen -- extract third part 
Firstg. it wal(es (acs. Strt, Ster 

Extract cas, " ", , strt slen - extract fourth para 
Last8 = w A.(HIDS (Cocis Strt. Silen) 

22 

22 
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ELSE 

PRT 
PRINT "AIM Program Error: Missing Parameters" 
PRINT 
PRIN 
PRT Required Pa 
PRINT 
prit AIM config File Machine Number first Doc last Doc" 
PRINT 
cite 10 
PRINT Press the S 
is INPS(1) 
EN 

are: 

BAR to exit." 

Ed 

If Not exist(configFiles) re. 
thiae 10 
pRIT "File"; corfigFiles; " was not found." 
PRINT "Press any key to return to the syste." 
cochs siNKEYs: loop UNTIL LEN (chs) * 0 

EN. If 
OPEN configFiles FOR INPUT ACCESS Red sat As 

INFUT 1, fg, sg, ardr, listDirs, Docoirs, fidkbir, Aastroirs, Largs 
close 1 

coLoR Fg. Bg, Bridr 
Nora attr = Onecotor(Fg, Big 
Rev Attr = one.coerceg, fg. At 7 

Files a stairs + "a" + tangs * ".S" 
IF Net Exist(files the 

chise 1 
RINT "File "; Files; was not found." 
PRINT press any key to return to the system." 
as chs - Inkeys: Loop UNTIL lengeh) : 0 
End 

EN IF 
PEN Fies FR INP a 

NU Atili 
close it 

SS Red SARE AS 1 
S 

Files = stirs Langs r".SE 
If Not existicfiles) led 

chise 1 
print file ; files; * was not found." 
PRINT press any gey to return to the systes." 
o: chs E. Nikays: loop UNTIL Eich) * 0. 
EN 

EN IF 
open files for INPUT access READ SHARED AS 

INPUT 1, seccoce, ArcCode 
coSE 

RestoRE NGata 
Reti GS1 to 8), Eitals T08) 
For is to 8 

Read LGSci 
ENG(i) = leichss(i) 

c 

RESTORE Englishdata 
it sections 1 to 3 
For is a 1 to 3 

REA sections 
NEXT 

RED Articles (1 To 
For i = 1 to is 

REA Articlesi) 
E. 

EstoRE Gerranata 
RED Paragraphs (1 to 
FR To & 

READ Paragraphsi) 
Ext 

et Arrikes g ) 
for is To 

RAD Artikels(i) 
ext 

RESTORE uscata 
RE turberss to 30 
for i = to 30 

RAdiabersSix 
NEXT 

if tangs <> *GERMAN" The REDI waneerdings. To & 
REM careendingsca to 6) 
RSoRE Naaend 

R is to a 
REA Nazendings(i) 

Nex 
RESORE Naseeri 
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NEXT 

r = Ulf - in 
c = ulc + 1 + let texts 
IF ENTexts (Lii) ) - 2 x . F. c ul. c. 1: . . . . . 
ERASE Texts 
windopen = TRUE 

Exit sus 

CALL Scrn Rest O(DUllr, DUL. 
ERASE Sera 
windopen = FALSE 
REURN 

, DLR, SEG Scr;to 

ENO SU3 

SUa dispStat (sis). STATIC 

SATIC Raw 

F Row 0 THEN 
Row = 15 
Co. at 23 
Height s 8 
lid - 34. 

CALL wind-gr (Ro. eight. Cot vid, 1, Normattr, Revatt, "file s-aristics") cell a Co - 2 
ELSE 

Ro Row + 
END F 

F ss "" Then 
Row = O 

EuSE 
CALL Q printRCCs.S. Ra. Col. -1) 

END F 

F INSTRCss, "alloc") = c is M. PRINT 8S, sis 

END SUB 

SUB EasAlloc (Muropagess, ha-c, e, load FILES) stric 
Eos Allochen NumPagesz, Harea. 
IF EastError HN 

PRINT "couldn't acat 
chime 2 
do: LOOP UNTIL lex scey S) = 0 
is = Inputs (1) 
ENO 

END EF 

EN SU3 

Sue findcorebKey (WordERS. Nuuords. KeyEMSY, Nuskeyx, confoundEMsz, Nuecofox static 
EMS ARRAY LEN DESCRIPTION DIRECTio Hoof IE? 

'Word H: 32 docuseen words (Passed (Unchanged) 
Keyh: 64 Corbined Keywords cPassed (unchanged) 
'Combfoundh: 64 Corbined Keywords found (Returned) (change 
DIM word Tenp As strs2 - current document word 
ph Wordcopare AS STR32 current word in Combkey to check 
D14 Keyterp AS Cockey Type '- entire Combined keyword 
E.F Langs a "GERMAN" THEN 

REDI combarrayser Nucokeyword) As costeyr. 
REDIR combarrayser guacon 2Keyword) As coxers 
RED Cob3Arrayger (19. Nuscoskeyword) As coxer 
EMS2ARRAY coab Arrayser (), encoub, Nucont1Keyword, coab keywordEMs; 
ES2ARRAYO3rraygers, enco, Nuncomb2xeyword, cozkordEs: 
EMS2ARRAY combarrayser), lencomb, Nuscomb3keyword, co-skeorders: else 
REDIR combarray Musconseyword). As Newcase RED combarray to Muacoseyword) As Neuco. 
RED CosbArryl to Nuncookeyword). As Newco. 
ES2ARRA correy, encoe, Nuncoeb1Keyword cobikeorders: 
ESARRA correys, sness, NuncontaKeyword, combake-orders: EMS2ARRAY Combarray, Lencomb. Nuncomb3Keyword, consorders: END F 

NuocoabFound is 0 
secondend = Nuncoreb2Keyors e Muncoab Keyword 
LenWord = EN (Word Teap) 
leNKey = LEN (Keyesp) 

slashs = "iff" 
ASCsash = ASC ("A") 

IF Langs = "ENGLISH" THEN English F TRUE ELSE English = False 

d's = "Harking combined Key-cros: x out of" STRS (Nursords) 
= LN(ds) - INSTRCdS, "s) 

DispMsg d5, r. c. 

FoR is = 1 TO Nuancrass racer of words in document 

e"; CLNG(NumPages) sixteen; "bytes of EMS for "; as 

28 

28 
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PrintRC MIbs(sRsig), 2), r, c, -1 

get word froa list of parsed document words 
Ems Get Word feap, leford i8, Jorces 

convert it to a variable-ength for speed 
lord Terpstrs = RTs:Mscord Tempst 

. ... English, then take it lovercase since we ignore case for combined Keywords 
If English THEN 

tower Jorceabstrs 
If RISHSkord Terpstrs. 1) s. CHRs (255) is 

Word Terpstrs = LEFTS (lord Teupstrs, LER (lord Tempstrs) - 1 
END if 

Ed F 
if it's a valid range, then check ords in range 

If first Last:(lord fempstrs, first, last, cobs the 
FOR j = last to first stEP - 

't get lord froe combined Keyword list (coraxEY.sir 
IF Langs = "GERMAN THEN 

If j : MusiCorbikeyword THE 
Keyestrs. RTRIS (combarrayGer(j).sts 

ELSEIF j <e Seconderd EN 
SE 

Keye"pstr RTRIPs (comb3Arrayger (j - secondends 
EN F. 

ESE 
If j : Muacob1 Keyword THE 

Keyestrs. RTRIMS (coab1arrayist 
ELSEIF j <s Secondard TiEN 

Kypstr RTRINS (Corb2Array(j - Muacobikeords. ESE 
Key Tests s RTRIS (Combs array(j - seconded.s 

sk 
Md F 
ords inct (Keyer Strs, " ") + 1"count number of ord 

EricSeyergstrs, " ". . strt.slexit first 
Currkeys IDs(KeyTeaspstr., stre, sei of combined keyors 
if idCharaccurkeys, slen) = Ascsash Ex 

Exacts Rui 
Currkeys LEFTs (currkeys, sle - 1 
Sen = Slen - 1 

ESE 
exact = FALSE 

IF 

if Sle e s 
Surrey Currkeys + LEFTs (slashs, 3 - sun 
SLen = 3 

core first word of combined key (curreys against the current document ord (lord Teapsts 
If English THE 

IF Not Exact HEN 
atch s (CASES(currkeys a LEFTs (lord empstes suenx 

ElSE ' check for exact sch 
Match r (LCASEscurrkeys ordrenpstrs) 

EMC 
6tar 
For exact THE 

flatch s (currkeys = LEFTS (lord Terpstrs ser 
ELSE check for fexact atch 

atch (currKeys = ord reapstrs) 
eN. If 

Es 

no featch, skip to next ceabined key in the first-Last range It hot retch Goro skipcombkey 

continue atching the rest of the words in the coabined ey 
exiting out as soon as there's a non-atch 
lag = FAlse 

tflag as FALSE 

ck F 2 To Words' nuaber of words left in coabined key 
tract the next word from the current coabined key-d (j) 

CALLExtract (Key Terpstrs. , k, Sert Slen 
Currkeys = Post Keytenstrs, Sir Slen 

F ridCharx(currkeys, Sle Ascstash HE 
Exact a Rue 
Currkeys is lEFSCurrkeys, sers - 1) 
Sten = Slen - 

ESE 
Exact = As 

EN IF 

If Slen & 3 N 
Key Currkeys + LEFTs (sashs, 3 - sley 

Sler at 3 
EN IF 

If at flag fauSE AND Not Flag is false HER set ordCospare, enword, is k- 1. Lords 

Key"pstr = RTRIris (coab2ArrayGer(j - Musco.1keore:s 

30 

30 
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ELS 32 
IF At Flag r FALSE AND Not Flag 2 TRUE THEN 

EmsGet Wordcompare, lenword, is + k, Wic": 
ESE 

IF At Flag = TRUE AND Not Flag FALSE Trex 
Easget hardcopare, Lenward, i& k - 2, Worders. 

ELSE 
ErsGet Word.compare, LenWord, is - k - 1 wordsms. 

ENO IF 
END IF 

END F 
Docwords RTRMS (Wordcompare. Str) docuaent word to concare 

IF English THEN Lower Docwords 

IF ASCII (Currkeys) (> Ascat THEN 
IF English THEN 

IF Exact the eheck for exact match 
Match s (leasesccurrkeys) = Dccords) 

ELSE ' widcard satch, only compare of chars in Currkeys 
Match = cucASES(Currkeys). E LEFTS (Docwords, slen)) 

END F 
ELSE - German: no need to use cases 

IF Exact EN check for exact match 
Match = (currkeys a doctors) 

els: ' wildcard atch, only compare a cf. chars in Currkeys 
Match = curreys a LEFTS (docords, slen)) 

END F 
EN) if 

ELSE ' - special processing for a wildcard 
IF inst R(Atlists, "f" + decords + "1") THEN 

Match = TRUE' the word was in the a list, so continue 
ELSE 

IF English THEN 
Match st FASE 

ESE 
atch = TRUE 
tFlag = TRUE 

END if 
END IF 
IF hatch THEM 

EssGet Wordcompare, lenkord, it k, croMS; 
Doculords 2 RTRIMS (word.compare. Str) 

END F 
END F 

IF NoT hatch Goto skipcombkey 

Ext' ord in current ceabined keyword 

EN 

skipcombkey: 

Next 
END IF table range 

If easerror. THEN E 

NEXT' key in list 

Disphsg' 
if Langs 

r, c 
GERMAN THEN 

ERAse cogb1 ArrayGer 
ERASE corab?Arrayee" 
ERASE Coatb2ArrayGer 

ESE 
ERASE Cosb1 Array 
ERASE ceab3Array 
eRase comb2Array 

End if 
END Sys 

Match THEN ' this is a combined keyword, so add it to the st 
Muscombfound a Nuacob Found - 1 
IF Langs - "GERMAN" THEN 

If j <= Nuncoab1 Keyword THEN 
Codeterp. Code = coab Array6er(j). Code 
ELSEIF j (a SecondEnd THEN 
CodeTemp. Code = CoatzArrayGer(j - Nuncoab Key-ord). Code 
ELSE 
codeTeap. Code = Corbs ArrayGer(j - Secondend). ode 
END F 

ELSE 
If j <= Nuracoabi Keyword THEN 
CodeTemp. Code s coebi Array(j).code 
ELSEIF j c= secondEnd THEN 
Codetenp-code = Coab2Array(j - Nuncomb1 Keyword). Code 

ELSE 
Code Temp.code = Coab.5Array (j - Second End). Coxe 
END F 

EN IF 
Emsset1El Codefeap, EN code, thuacorabFound, combFound EMS'. 
IF Esserror: THEN - probably ran out of storage in ES 

NuncoabFound 2 uscosofound - 1 
END F 

exIT FOR 
F 

was valid 

XT FOR 

sus Findsingkey (wordEMS, Nunwords, KeyEMS, Numkey, singFoundEris, MuensingFounds) static 
EMS ARRAY LEN ESCRIPTCN dIRECTION OFI? 

F doctors = not or doctoris is "be" CR docvords = "nicht" THEN Notflag TRUE 
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"Word: 32 Occurrent wers (Passed) (Unchanged) 
"Keyh: 52 Single Keywords (Passed) (Unchanged) 
'Singfoundh: 32 Single Ke ords Found (Returred) (Changed? 

Dirt uord Temp AS STR32 '- current docuaent Word 
DIM Key Temp AS SingkeyType - Single Keyword to be compared 
lenword = LEN (Word Teap) 
LENKey - LEN (Key feap) 

ASCs ash = ASC ("A") 

NunsingFoundg - 0 

ds = "Marking single Key-crgs: x out of" - STRS(Nurlords&) 
x = ENKds) - MSTR (as, " '} 
Dispsg dis r, c 
c - e - x - 1 

FOR 8 c 1 to Nuods" rater of words ir document 

oPrint RC LTRIMS (Stas(i)), f, c, -1 
Easset word Teap, word, is Worders. 
Prefix Flag a FA's: ean PrefixFlag = FALSE: UppercaseFlag - FALSE 
Lisit = 0 
word TeapStrs = Rrs(word Temp. Str) 
IF RIGHTS (Word Tecstrs, 1) = CHRS (255) THEN 

Word fempst-S = LEFTSkord Terpstrs, LEN (Word Tempstrs) - 1) 
Newsentfa = TRUE 

ELSE 
Newsent flag is FALSE 

END F 

check if the first is letters of the word return 
a valid range frcs the 3-dimensional table array 

Try Again; 
IF FirstLast2(LCA cuord Tempstrs), First, last, sing) THEN 'yes, so search tru range 

FOR = as: To First sTEP -1 

'- get the word from the SINGKEY. STR list 
Essset El KeyTemp, ENKey, j, KeyEMS2 
clerkeys = RTRIMs (keyTemp. Sir) 
Sens LENCCurrkey) 

" - compare the single keyword (Currkeys/KeyTemp, St 
against the document word (Word Temp. Str) 

'ss replaced IF RIGHTS:(currkeys, 1) = "/" hEN 

If xidCharx(currkeys, slen) = Ascslash THEN 
currkeys = LEFTS (currkeys, SLen - 1) 
Match s (Currkeys - RTR Iris (word Terpstrs)) 

C. S. 

Match - (Currkeys - LEFTs (word tempstrs, slen) 
E. F. 

it ratch AND LEN (currkeys) Xs Limit then "- add the single keyword to the list 
If Not uppercaseFlag THEN 

Nuasingfound = NumsingFound.g. + 1 
Codeterp. Code = Keyfeap. Code 
ERsset code1eap, LENCode, NunsingFounds, SingfordEMs. 

IF Ensérror: HEN '- probably ran out of storage in Eas 
NursingFound = RunsingFound - 1 

END IF 
END F 
ExT FOR 

Ex F 
NExt' key in range 

ELSE check for setions 
Letters = leFTs (wordfelp. Str. 2) - 
If Letters = "s" or letters = "za" then 

seenlung wAll(MI0s (lord Tenp.str, 3}} 
IF seclunk <= 5000 theN 

F Sechua& THEN 
1F letters = "es." The 

Codefeap. Code SecMua& + Seccode '105ss 
ELSE 

Codefeap. Code a Secuals - Artcode 135ss 
END F 
lf Code temp. Code (at Art code + 30 THEN 

NuensingFoundg s NurasingFound& 4 1 
Easset CodeTemp, LENCode, Nunsingfounci, singFoundEMs; 
IF Esserror: THEN '- probably ran out of storage in EMs 

NuasingFound = NuasingFound - 
EN IF 
Patch s TRU 

ELSE '- there's ar error 
Errorfi = FREEFLE 
OPEN "error.txt" for APPEND. As Errorfit 

PRINT Error Filez, "oocument Fie 
PRINT Errorf IE, "A code was out of range:"; codeteep-code 
PRINT Error FILE%, “word Teap.srs'"; word reap-str; "'" 
PRINT Errorfit, "secniums' ung 
PRin Errorf IE, "" 

CLOSE Error FILE 
End IF 

END IF '- there was a number following zs or za 
SD IF - if the secrun assocO 

END F "-- this was a zs section) or za sections word 
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END IF" the range as valid 

'for the first circ try upper-case 
IF (NOT Match CR gpperCase Flag) AND Langs & "GERMAN". The 

if Newser:Flag THEN 'try upper-case 
kard Terpstrs UCASES(LEFTs (word Tempstrs, 1)) + MIDs (word retics: rs, 2) 
Newsent flag = FALSE 
GoTo try Again 

ELSE 
UppercaseFlag TEN 'the word was changed already, check store it 

F Hatch THEN 
ESGet Word Temp, Lenword, ig - 1 ordeMs; 
previords - RTRIMs (word Tep.stry 

checkUcaseuord (word Teapstrs. Prevuords. ..svccurrkeys), NoNameFlag 
- If NoNaceflag THEN 'can store the word 

NursingFounds = Nuasingfound.g. + 1 
CodeTeap.code 5 key feap-Code 

ENC F Erasset Codeep, LENCode, Nuasingfour singFoundEMsz 
NC 

END F 
Uppercase Flag = FALSE 

ESE 
"if it is upper-case word check it as a low-case only if it matches x 6 letters 
FirstLet = ASC (LEFTS(Lord Tempstrs, 1)) 
IF FirstLet = 65 AND Firstet 90 TEN 

Mos(lord Telapstirs, 1, 1) t LCASEs (EFTs (worsecstrs, 1)) 
upper caseFlags TRUE 
GOTO TryAgain 

EN IF 
N) If 

END F 
END IF 

if Not rean Prefix Flag then 
'check for meaningful prefixes. If found, divide word in two parts 
word TespStrs = LCASES(lord Tempstrs) 
Lenu = le“ (Lord Tempstrs) 
For Nuslet s 14 to 3 STP -1 

if lend Nunlet * 3 THEN 'should leave at least 3 letters 
If INSTR(MeanPrefixess (Numlet), "\" + LEFTs (word Temcs:rs, Nunlet) ty.) The 

word Temp13 = MIDs (word Tempstrs. Nutlet - 1) 
Word Terpstrs = LEFTs (word respstrs, Nunlet) 
Mean Prefix Flags TRUE 
Swatch Match 'save, because Match will range for the pref. 

EXT FOR 
ENC F 

F 
Next 
If rean Prefix Fag THEN GOTO Try Again 'check again 

ESS 
IF word Tenos & Y " THEN 

IF Previtch THEN 
it c. 9 

EUSE 
Limit s 6 

END F 
word Tempstrs is word Temp1s 
word Teap1S = " 
If LENcwordfempStrs) >= liit THEN GOTo TryAgain 

and IF 
EN F 

'check for Beaning sess prefixes and delete it if LEN (Lord Terpstrs) = 6 
IF Not Prefix Flag AND NOT Match THEN 'only one tiss 

word Tempstrs = lcASES(word Teapstrs) 
lenu = leN (ord TempStrs) 
FOR Nune - 9 TO 2 STEP - 
IF Len Yalet t 3 THEN 'should leave at least 3 letters 

1. INSTR (prefixess(NuaLet), "\" + LEFTS (Word Tempstrs, Nunlet) - "\") THEN 
Word TempStrs = MIBScord Tempstrs, Nunet + 1) 
Prefix Flag = TRUE 
ExIT For 

EN IF 
END F 

Nex 
F Prefix 

END F 
END F 
IF Esser of THEN IT FOR 

kEXT' word in document 

DispMsg", 0, 0 

ENO SUB 

FUNCION Firstlast (WordS. First%, last, KeyType.) STAT 

-- returns the starring (f *) and ending clast range for the word 
" by looking it up in th TableX() array 

SHARED singTabex (), combiacek () 

xlateable2ASCII2(crats: ) 
xlateable(MidChar (circS 22) 
xlaterabtex(ridChar (cres, 3)) 

F as O R b = 0 or c = C in First Last& 0: EXIT FUNCTION 
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IF KeyType2 = sing THE 
first - Singiable, ca, b. c. 1) 
tast. SingTable'. {a, b. c. 2) 

ESE 
First% Corbitable, {a, b, c. 1 
last?... s (orbable.ca, b, c 2.) 

ED F 

Return FALSE if there as to aid range (i.e., First%-0) 
First last2 = First: < x d 

END FUNCIO 

FNCTION loadintos (files, STATC 

Returns the handse where the fite was loaded into ---------- 

EMSPg - EnscietPFSegz 
sizeaffie& = Fieszeg (F 

Numages F Sizeof File \ S. ?eenk + 2 round off to nearest 2 pages 
Eisailoc Ptus pages, Files, Fies 

Mus2kBlocks is sizeof Fileg ThirtyTwoks 
Leftoverg. = sizeof Files - ('suasakBlocks ThirtyTokg) 
FOperat files 0, & Lacle 
FOR i = 1 to iuasakaocks - 1 

ox0 & 10 s. 7, 2 RevAttr 
Paintbax0 & 10. 8. D, Rev attr 
Q?rint RC "Leading " + Files + "black" + STRs (i - " " . STRs tusso. 1 - " ", 18, 12, Rewattr 

Pegs of the EPs remory to the ENS upper as age tre For j = 1 To a 
EiseapMe File:Eris, j, (i-1) 2. i 
If Eserror THEN PRINT "Erns error: EastError: so NEX 

seek to beginning of current block 
FSeek toadfLE, is - 1 ThirtyTickg 

IF coSError: THEN PRINT tes Error: hicherrerx: stop 

if i c Musasakleks - 1 THE 

get the 32k block and put it direct ly into the ess page frate 
FGetA teacFILE, Brval EMSPg, ervAL 0. Thirtyros 
if doSerror HEN PRINT "cos Error: ; errorsgs (whicherror; stop 

s 

load the ieft over (<32k bytes 
foeta LoadFILE, BYWAL. EMSPg, syALO, leftoverg 
If DOSError THEN PRINT "Dos Error: ; errorsgs whicherror; so 

END F 
NEXT 

fclose lostFile 

ClearScro 4, 0, 8, 70, NorAttr. 

leadinto MS is fees 

EN FUNCIN 

fucIOR Nurs (x) static 

Nums a MIDs (STRs (x2) 
El Feo 

SUB Readenglish text (first-ines, lastlines, andlex, lira STATI 

th Teap AS STR80 for use in storing in eas 
LENTeep = ln(Temp) 

Pispsg "Loading file into retary, line : . . . . 
unties O total nuzcer of lines input from fit 
actualli so total nucer of lines inus arly sank lines 
Endofsenterces s 21 

for 8 F firstlines to lastine 
GE 9 is temp.str 

replace atl quotes with spaces so as for to complicate the 
lower casing of the first words of sentences 

Replacechar Terp.str., chRs(s), 
ReadSection Terp. Str, Sections (), Articles 
Muairies Naires 4 
Erasset El Temp, listerp, Nusalines, Handle 

Ex 

rocess text, first taking all first letters of sentences cer case 
turrine = 0 
GS8 Getextire 
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to hit E Start X entxt 
if currline = Numlines GOTO Endoff ite 
GOSU8 Get Nextire 

x 

p = instrfb.2%(start, Txts, Endofsentences 
IF p - a tier 

Curline - Muslines Goto Endoff its GCSU8 GetMexitline 
p = 0 

Els '-' check for a NLG (honorific tie 
Start s p + 2 

FR 

If LENNLG(i) < p THEN 
If LCASEscioscists, P LENNLG(i), LEN:LG(i))) is NLesci TEN 

p = 0 
ET FOR 

END F 

ENd F 

Loop ITIL p 
p = p + 2 
If p * Lenixt rex 

If currire = Muslines THEN 
Gco Endoffile 

SE 
G58 GetNextine 

EN IF 
ENE F 

Currchar MidChartsts, p. 
LE currehar Ascuppera or currehar Ascupper2 

p s p + 1 
if p > text THEN 

lf Currline s Nutlines EN 
God Endiffie 

ES 
GoSEB gettextine 

Ms F 
Ei F 

currichar = Miccharx(Txts. a) 
LP 

ISCTxts, p. 1) s. CHRs (currchar 3 

5,404,514 

... Yerblank lines, or if we've gone to far 

add CHRs (255 to the end of word to indicate beginning of the seriterses Selec = Instrba (p, Tats, 5.5 
P. Her IDs (Txts, spoc. 1) = chastess teep.str = Txts 

Eresset1EL reap, litesp. currline, Hande 
start = p + 1 

Endoff is 

OOP 

Nes 
s 

FOR j 

it turrline >e Nunlines 

ENOd 

FoR i 

":f...) 
91 to 96: olds as cds CHRs (j): NEXT 

is lences 

replacement string for punctuation 

1 to Nutlines 

Erasseti Temp, Este, i andle 
Txts = Rrris(Terestry 

CA. Rectrixts replace all ctrl chars ith banks 
replace only Soete punctuation with spaces 

FoR i = 1 to ENot 
CALL ReplaceChar (Txts. Hibs colds. i. 1, res. NET 

All StripRarge(Txts 33, 37. Ten Strip Puncturation : to x 
Txts. = LEFTSixts, en) 
E. Stagecirts, 39, 47, Taen) - strip to 
Txts as Efscists, rer 
All StripRange,Txts, sa, 6 len ' strip : to a 

don't strip musers 

Sigexts, 125, 254, TLen) - strip in ch Txts as EFTSixts, en) 

40 
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CAll Crunch (Txts, " ", Len) crunch all multiple spaces to 1 
fixts E LEFTSTxts, Ter 
txts a LTRI scarris (titsy renove spaces from left g. right 

If LENGTats) HEN 'there's still text there, i.e. it wasn't a spaces 
Actual in Actual in + 1 
Feap.s Txts 
Essert E. Temp, ENTelap. Actualin, Handle 

N. F. 

CALL GPrintRC(S7RS (Actuallin), r, c - 4, -1) 
Next 
CLOSE A 

CAll displisg", r, c) 
CALL dispStat(NussCActuatin) + " lines in fier 

lin = Attuallin' return the actual number of lines saved 

EXT SUB 

GetNextine: 

currine = curritte 4 
Start "- start scanning at first position 
ps 1 

Enseset emp, Ferop, Currine, Handle 

tria down end of line, but make sure there's one space at the end 
so that we can find end of sentences cooking for a DOT & SPACE) 
even if they're at the end of the line. 

xts s RTRIPS(Teac-str) + 
enxt = LEN (Txts) 

Refur 

ENd SUg 

SUBReadgerantext cfirstline, Lastline, Handez, linx static 
DIP Temp AS STR80' for use in storing in EMs 
LENTeip s LEN Cenp) 

CALL dispMsgc"Loading file into Rekory, line : " ) 
Actualin = 0' number of lines Ainus any blank lines 
FOR is s Firstline to lasting 

GET #9, is, Temp, str 
Txts = PRTrins (Teap.str) 

- first process the ReadSection for Gerean 
Readsection. Txts, Paragraphs (), Artikels() 

Lower Txts ' convert all chars to lower case 
ReactFixts, " " - replace all ctrl chars with banks 
-- replace only SOME punctuation with spaces 

News s " "t 

FoR j = 1 Tolen (olds) 
CALL Replacechar(Txts, MID3(olds, j, 1), News) 

NExt 

CALL StripRange(Txts, 33, 37, Tlem)' strip Punettutation to 
fxts = LEFTs (Txts, Ten) 

* Note: the range is thru chrS696) because all the letters are tower case 
and all numbers are being stripped out too. we've skipped over 38 
because it's the 8 char which is allowed 
Note 2 WN: we no longer strip out numbers since we now use the secticn 
and article numbers 

CALL StripRange(Txts, 39, 47, Ten) - strip to f 
xtS is LEFTS (Txts. TLer) 
CALL stripRange(Txts, 58, 96, TLen) '- strip : to 
txtS = EFTSCTxts. TLen) 
cALL stripRange(Txts, 125, 255, Tlen) strip High chars 
Tits s LEFTS(Txts. TLen) 
cAll crunch (Txts, " ". TLen)'- crunch all suitiple spaces to 1 
Txts s LEFTS (Txts Tlen) 
xts = apTris(TS) - remove spaces fronteft g right 

F Txts cx "" This " 
Actuallin - Actuatin * 1 
reap.str = Txts 
asset1. SEG Tengo, ENTeip Actualis aride 

EN EF 

aPrintRC STRs (Actualtin), r, c. " .. 1 

Ef 
CLOSE A1 

there's still text there, i.e. it wasn't a states 

42 
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Disprsg", r c 
OspStat iums Actually -- * lines in fieli 

2 Actual return the 3ctual nurber of lines saved 
EN SUB 

SUB ReadSection (Txts, Se:Arrays (), Art Arrays(3) static 
Y-Lexik for sections ea artices if 

F langs = "GERMAN THE 
'-r- in Geran it's par 
searchstrs is "Pa * 

Eise 
-- In English its see 

SearchStrs is see: 
F 

letters s' 

for lookstep = 1. To a 

Saft at 1 

NSTR (Start, xts, SearchStrs) - coluon of start of sec. or art. 
a 

j INSRC, txts. " ") - position of the end of the word 
if the N - if this is not a last ord 

Words = IDsts a j - get the hote word 
ESE 

EXIT Co ' this was the last word, so exit 
E. IF 

check if the word atches variations on section or Article 
if angs = "GERMAN" AND Lookstep is 1 THEN 

NRFord E & 
Es 

Mufound -- there are three variations that 
is 

F lookstep 2. 1 THE 
A. FindExact (VARPTR(SecArrays (1) Nkafouk ords 

es 
findExactcy RPTR(ArtArrays (1) Muffound, ords) 

E F 

If Nufound 1 THEN '-- it did natch, so check the se 
k j* "- starting position of potential nucer 
bo" skip over bank spaces 

ch = Piccharcots, k} 
k = k + 

LOOP UNTIL ch (> 32 or k ENTs 

to '-' collect the whole inter 
ch = hidicharxts, k + 1 - 1 

2 a 
If k t - 1 > EncrTRIrists the 

loop UNT ch & Asco or ch asy 
+ Exit po 

If a 1 HEN 'there is a number 
Murbs its (Txts, k - 1, 1 - 1) 
if aluabs) <= 3000 Aio walcNabs o is 

if we picked up one character acre because of end of line delete it 
If RGScrubs x o' or RIGHTS (sics, t) "9" THEN Numbs s LEFTs(Nurbs, LENcNab 
* if we're looking for Article fueers, don't accept 

article rubers ever 3 
If tookStep = 2 A.D WAL(mubs 30 is Goto Nextstep 

elords : Letters + Nubs 
1 s INSTR, Txts, 
xt1 = lefts(Txts, a - 1) + euors 
F 1 x > THE 

fxts 2 xt1s + hDs(Txts, i. 
ESE 

xtS = x1s 
EN IF 

EN F. 
ESE 

if SearchStrs = "Art" The 

' loop while it's a Roman runeral arge're not 
past the end of the string 

0. 

chs = MIDs(Txts, k + 1 - 1, 

IF k + a - 1 - Leitris(it 
00P WILE NSR"Iws, chs 

S}} THEN Ex to 

lubs = Edsetts k - 1 1 - 
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transtate the Roman numeralcs) to Arabic numerals 

found r S '-- there are 30 Roma- nuncers to check 
ill findexact (VARPTR(Numberss (1)}, s around, Numbs) 

If miuafourg < x - E 

efords za' - Mussurfs 1s 
a1 = INSR(k Txts. " " 

IF 1 - the 
Txts : LeFTS(xts, m - 1) + Neords 

ELSE 
Txt = leftSixts, n - ) + Newards + RIGHT sixts, EN(Txts) - a 

END F 

Ei if 

E. If -- are we searching for an articles: 
END F there's a rikaber after the section artise 

Ei did de find a variation of section or article? 

ENE if -- INSTR (Text, "Sec.) was found 
Nextstep: 

Start = t + 

00P UN i = } 

Searchsrs = "Art" 
letters r 'a' 

NE 

start looking at the beginning of the line 
Star 1 

o 
- took for the section sysbol 

a = instr(start txts, chriscay 

- if we found one process it 
F TE 

- position right after the symbol 
4 1 

loop until it's not a number (a space is ok, however 
of we've reached the end of the string 

d 
c = idearxts k + 1 
a = a + 
I k + 1 - 1 > LEN (RTRIts(Txts). THE EXIT to 

loop UNTIL ch 8 ASCO or ch - Ascs) at ch ex 32 

- the nuber is the position from right after the symbol (k} 
to the far-aber position found in the copsbove in - 

Nurabs = carrisscrostxts, k 1 - 1) 

if WAlliedS) <= s. A stat(Nutabs 

tears = 'zs" - Mus 
a1 = Instrick + 1, fxts, * * 

a THE 
Txts - Effs(Txts, is - 1) + Neuords - HIpsetts, 

ESE 
Txts is lefts(Txts, - 1) + everds 

END F 

-- start looking at the next position 
Start = s. 

END F 

loop until we don't find any Rore section symbols 
XP is a s 

ENE sue 

SBird-gr (ULRow, ulco. LRRow, R.Col. Frare, BoxColr, textcolr, texts state 

All BoxO(n-Roti - Ulok - , RRow t ... Rcol + 1, Fraae, actory 
CAll clearScro(LRow, LCol LRRo, LRai, Boxcar 
CALL GPrintRC("" - Texts + "", ulrow - 1, ulco. + 1 Testcory 
ENO St 

SV8 ordParse text:Handle, lines, lordlandle, lords. STATI 

or emp30 AS STR8g for retrievingines of text from the file 
of emp32. As stria for sawing lords in the word list 
LEmresp8 = Endtemp80} 
EMTeap2 = NTeaps2} 

lords 2 0 
CAll dispMsgc"Parsing line if: are : r. cy 

46 
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CAL FGetRT (Dockeys ri?, Cockey femp, ig, ENdockey temp 
FGetESEG cord Temp, LEN (dict word repockeyte.code, Dict ordEs.) 

PRINT 1. Dict word Tere. Str; Dockey reap.fr 
"Next 
'CALL flose(DocKeysh.) 
' close 1 

ERASe dF. 

CAL easRelreadictivorces;) 

CALL displisg". O. 0) 
call chise(10) 
END SUs 

Sub ZZZRevisionlog St 

'Slog: difa infain.bav is 

Rev 21 Oes Fe 1992 13:30:14 

changed by THY: 

config Modified turns the Machine A and first/last doeulent 
Nuberto process centered on the condard Line) so that only one 
AIM.EXE is needed irstead of one for each achine. 

* AIM modified: Cranged when writing out any achine specific file 
(Df. SIN. STAS. T., etc.) to use the machine number instead of a 
hard-coded number. 

findsingkey Podified: changed the check for a final slash (/) fro 
using RIGHTS:(currkeys, 1) to use MIDCHARzccurrkeys. slen-Ascow). 

* LoadintoSMS Adced: Loads a file quickly into EMs. 
' ' ERSAlloc Added: used by Load IntceMS - a located EMs and displays an 

error if insufficient EMS space. 

* fixed bug where Start variable was COMMON SHARED and was used in 
nultiple procedures which affected one another. 

* pocusent files ("xoc. TXT and "Doc.NDX) and configuration (a.cFG, - 
ANGUAGE.LST) are now opened ACCESS READ shARE. 

Changed by WN: 

* ReadSection Added: looks for references to Section or Artice 
nuaters and "nora iizes" their appearance by adding a 2s prefix for 
Sections and 2A for articles to the raber (article numbers are 
converted from Rcan numeras to Arabic) so that they can easily be recognized by the Findsingkey routine. 

* ReadinglishText Modified: added call to Readsection before any 
parsing of stripping of characters is done. 

* FindSigkey Modified: added check for section numbers (denoted by 
ZS Prefix to a nutoer) and article nuabers (A prefix) which returns 
e code of the Section mater plus 10,583 (10,563 is the number of 
dictionary entries of Words prior to the addition of the section and 
article numbers) or plus 13,565 for Article nuabers. 

* ReadEnglishText Modified: Change the StripRange code so that nabers 
would not be stripped out. TY Bug fix: Added in the 
Txis = LEFTSCTxts, TLen) code which was left out (it's required 
since StripRange doesn't change the length of a string and caused 
probless because the string could contain garbage at the end. 

Rev 29 2& Jan 1992 17:33:52. 

final 3-letter table version as of 7/1/91 by Ted M. Young 
uses the KEYWORD.TBL & KEYCOMB.TBL 3-letter indexes 

Rew 2-8 24 Jan 1991 10:43:38 

changed document loading to use the ISAted text file (i.e., a single 
large file instead of many individual files). 

ESGetaSet are used instead of the paged EMSGetiefset1e access using 
the GetDockey/Set dockey SUBs. 

CCHBKY. STR & SINGKEY. STR files are loaded directly into EMS since 
they are to large to load into normal memory. 

Rev 2.7 01 Aug 1990 15:06:16 

Renamed checkCoobKey to findcombkey to be more consistent with naming. 
fixed bug with non-wildcard words (i.e., those that end with a stash 
f") where it would try and compare the Word in the document with the 

word in the keyword list, but without reroving the slash fross the 
keyword, so the comparison would rever be true. 

Added feature where the Findcoratkey would rest for a slash for each 
Word in the combined keyword. 
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Rey 28 26 u 90 16:29:52 

Fixed bug where it culdn't read the correct inforsation from the 
configuration . Cfs) file. It wasn't reading the Ndxirs, so it would 
stop with a bad file name error. 

Rev S 23 Ju 19s 8:20:28 

Fixed bug: Soretires the limecount routine will return too any lines. 
so a check for Eof was put ir; before reading each time. 

Rev 2& 3 - 990 13:14:58 
changed coNFIG so triat it can read a configuration Filee raised or 
the eelaard line, but will still default to reading AIM.CFG. 

t 

Rsy 2.3 13 it is 1:22:56 

septs 7.00 compatible use of static arrays in typed storage 
'-- for dockeys 

EN S8 

APASSES 

invokation: AIMPASS2 CorfigFile 
"------- 

'creates: Key. Nd, weight...Ndx, waiiaConstands, Dat 

Uses: bict.rd, Idf. Sin DocIndex. Ah, Dockeys. Ah 

rth Rec of key.dx contains Mumber of Keywords in becuent 
followed by 127 codes 

type key-idx127 
AS INTEGE 

code to 27 As Niger 

rth Ree of eight. Nd: contsins 27 Salton weights 
cosputed with the for sula below 

YPE weightd. 
* Weight (1 to 127) As SiNGLE 
SALT FEH FRA 

Weight (word)= 
log2(Freirdoct-1)*log2(Totdocs1.sfbacsichords-Tetbacsec.co. 

log2 (2 + Total KWordsInDoc 10) 

Ef - 

SINClute: "YWABC-Rwevus Rwinclude?pes 

YPE weightcode 
coe AS is 

AS SNSE 
end YPE 

YPE Fen 
Str AS STRG a 

E type 

TYPE docIndexType 
dx AS LNG 
a AS NTEGR 

to AS LNG 
Padding as stric 6 

Ed YPE 

TYPE Sea DocindexType 
lix As CNG 
Rue AS ESER 
is AS LONG 

type 

TP SRs 
Str AS STRs 9 

EN TYP 

TYPE dockeyType 
code AS NER 
Freq As Tege 

Eli Y 

pecARE sue config (ta es. First last 
DECARE suB Disphsg (sgs, r, C.) 
(ECLARE SUB wind-gr (ulos, ulcoli, LRRow, LRcot, Fraae, Boxcor, Textcotri, Tess) 
ECARs FUNC losinessa Fies) 
bec ARE function los2 c.) 
DECARE FUNTot us x 
DECLRe Fiction Eass candle, Element, Size) 

52 
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External routines 

's INCLUDE: wwwaxc SERVINCLUDEVEcuARES 

Hwa-------........- PROGRAM STAR 

CONST Sing - 0, comb = 
COMON SHARD Reprocess, fg, Bg, loftsattr Rewar 
SEKsypirs, List Dirs. At Lists. Langs debis 
Stron SHARE lateTabtec, SingTable: (), cobbly 
SON SHARE thirty Two, Sirtyfour. Sixteenk, Thirty 
corron SHARED log2costs. Threshotd: 
Coron SHAREd Ascend, descend, False. TRUE 
corror SHARE Enter Escape 

isskeyword-flagsSS "Last Author: w Revision: y : f 
CONSf Yersions is "Last Author: TED Revision: 18 a. 8-Sep-92, 18:31:0s* 
tog2Const! togC2) 
Sixteenage 18 
thirtyTwog. = 3278 
SixtyFour e 6, 
Thirty Two a 52 
Asters 
Bester 
FALSE 
Use of FASE 

enter is 13 
Escape at 27 

threshador = 80 

Di Avgeight AS SINGLE - average of the Thresholdword keywords' weights 

config Machines. Firstdoc, testdoc 

GPrint RC "Airpass2 started at TIMEs, 1, 25, -1 
ec = 80 - EN(versions & 2 
afrirtRC versions, 2, Cecil - 
oCATE 

- load in code-ord dictionary directly into Ens 
toadfies a stirs - *.ict R. 
IM picturderp As tictype 
ictWrdetus filesize(casfiles) w LEN(dictyrd Teap) 
sittirds = lessenteers steadfies 

- ssd the EFS file 
loadfies a stirs - "F.S.N. 

Fius a fileSizese 
PRINT teading"; lose 
REEI. If c to IDFus 
Real df Tesp. To Film as long 
FGetAh toadfiles seG effeip(1), LENCIDF Tempc), BFNun 

stor Ayerage Doc frequency in (COMMANDs). DAT fite in list directory FoR i z 1 FNus 
IF IDfTepci X 3 the 

SutofA. eas s Susof Alfreqe Feap(i. 
usessed = Nutcrosse 4 

EN F. 
NaxT 

AWgdoeFreq = Suixif ALF's fitterissed 

open idxoirs awsocfc.ca" for output as 
PRINT A, sarc Agee Freq) 

close if 

Leadfies r sedits + cja" 
DIM DocNdxterp As Doercexiype 
Counts Fiesizes (load Files) v LENcDocNdxtempy 
PRINT loading *; asafiles; counts, 
DIM Dockix As docindexybe 
Lenockx ExcNix 
fopert lostFiles, , , loadhard 

laafiles s stirs + "ccxes. 
Nuadockeys a Fitesizes eacFiles W & 
PRINT "opening "; Loadfies; Muacockeys 
ill-foenalt(Loadities. , 4, sockeys' open up the fite for use later with fger if dockeyTemp. As Dockeyfype 

CockeyLEN = LEN(Dockey reas) 

CALL dispMsgc"2nd Pass: Calculating inverse docunent Frequencies, r, c 
CountLog sit log2(CSG(counte)) 

los2Ofs: a log2 c5. 
As = FRec" 
lorduses is striNGSciety return v 8 + 1, 0) setup and clear bit array - indicates W. words were usex 
axF s elecounts a s fotdocs s" 

foo! = 3 + .001 r counts '"bacFreq + 3 + (Tatlocs is o.oon 
for lord a 1 to dicturdNu 

IF IDF reapcord THE 
IDF (Word) tog2:(laxbf: (IDFrenp(lord) - IDF 

Ed F 

S4 
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NET 

ERASE IDF Teap 

CAL displasgi, 0, 0) 

CALL disprsg("2nd Pass: calculating Formula weights: r, c) 

OPER listDirs + "weights. List" FOR output as 1 

bir Keycree AS Keykx2? 
Dir eightNdxRec. As weight Ndx12? 

OPEN NdxDirs "KEY.NDX" for RANDOM As is LEN = LENckeyndec) 
of Nidxits + "Esix FOR RAN. As & st LEN (weight-dxRec 

Tostdocer a 

Awgueight = 0 

Staf st 

For docrius start fo exert 

FGetReadland, decide bactual endoed 
AS SRscNun) 

Totdoclens a totocene w Exochixot 

- output every document to the EGHS.s Fite 
print As; " 
"PRINT 1, USING v \ y \v \ Code "; "fres 
KeydxRec.Nua 
dxiu se chixala 
F. Next at O E 

PRIN 1. “No Keywords for document"; as 
sort Passaskip 

Ed 
CAL aprintRests.sccactuae, r, c - 6, -1) 

Rebir weight (1 to hidxNua. As weightCode 

total number of tern appearances in this doeuraent, i.e. if 2 ters 
appear 0 times each then this nurber would be 20, as opposed to 
Nu which would be 2 in this case. 

Tt a sex. 
if at 

etime 2 
scat 

EN IF 

If Tot! so the ' shouldn't happen: 
All chise 

PRINT 1. "There were no Tera appearances in document"; as 
PRINT 1, "However, there were"; adua; keywords." 
is a purs 

To bore 
END F 

Totog2 . Log2(2 + iot f 10) "togcrotulords in Doce)2 
FOR or fo Nixtus 

exis = ord occxx - 1 
FGetR't Dockeys, dockey terp, index8, dockeyLEN 
Freq = pockeyep.freq' frequency of word in current document 

- account for integers 32767 which went negative 
IF Freq & O THEN 

freq = freq: + 65536 
SN F 
frea = Freq + 1 
Code s DockeyTeap. Code 
weightcra.code it code 
Weight (lord). It = log2(Freq t idF(code) f Totog2: 
PRINT 1 USNs “it is a gig s"; 

ex 

sortin, descending order according to weight 
"so the keys are output in decreasing importance 
Sort eighty MidxMus, Descend, LENcueight (1}, Eisleightc. cere, -3 

only add if there are thresholdlord or sore ords 
otherwise we'd be adding zero 

If NdNun X= thresholdord The 
Avgeight = Avgleight + eight (Thresholdword. 

FOR k = 1 to 127 
Weightnix:receightck) = 0 

NE 

for ord = 1 To exile 
If eight(ord). It threshold: THEN 

if Keyderec-Muis C 127 He 
Code it eightlord) code 
call setBit(lorduses, code 
Keydt Rec. lua = keydec. 
KeyNdxRec. Codeckeylids Rec. N.) 

+ 
Code 

rot Free:"; docNdx.for 
"Doc Fr"; "Weight"; "Ke-ord" 

56 

Freq - 1; IDFTepcode eight (Word).ut; code; Ess(Dicturders. Coxie 
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sightNdxRec. Weight (Keyhids Rec. Nun) = weight (word). 
If eightiid:Recueight (KeybidxRec.Nua) & hirests: stop 

Nu?rower278 = Nuanover17 
Keydecrec.hur - Keyds Ree.un 
eightover 127: - weight over 127: - weight (words d :: 

EN F. 
NeXT 

Pass2Skip: 

PUT is, DocNuze, keyNdxRec 
PT 4, boenua, eightingxaec: 

Totka = totka + Kyrids Rec. Num 
IF ENKEYS = chrs 27 TEN Ef for 

ex 

calcutate threshold based on awg of the Threshodard keyword's Salton weight 
threshold = Awgieight count& 

go through the ke'. ndx and change the key count (keyndu so 
that only the words tra t have weight at the threshold be 

for docNua, a starts. To coung 

GET 5 discuss 
3T is docums 

sixtec: 
ghtridxRec 

took through the weights until we find one that's tower the 
the threscia 

Ne?fluxus 
FOR is 1 To Keycraec. Nus 

if eight'dxrec. eight(i) & Threshold. THE 
this one is lower than the threshold, so the previous 
Word should be the iast keyword for this docent 

Neskx = i - 1 
Ex FR 

EN IF 
Ext 

If NewNexius X EN save new nd turn keyword count 
Key NixRec.:lua - NewkixNue 
Put 3, Dccuse, KeynidxRec 

EN EF 

NEXT 

CAL Dispsg("", (, 0) 

Close 3, 4' close the rarcat-access key coded file 
All flose(Dockeyshix 
CAL ESReebieturds) a 

PRIf total keys written: ; rotxe 
Average keys record:"; totka, counts 

PRINT 1, "Average Document Length: ; Totic A court, 
FRINT 1, 
PRENT 1. Threshold:"; threshold 
PRINT 

kidsnuse?. - O 
FOR i = 1 to Dictyrau 

ordsInUse = orassiruse% - sets t(orduses, i. 
NEx 

ords used in cottection:"; WordsInUse; Nuyordsused 
PRINT 1. "Average Document frequency of words usei:". A 
PRINT 1 st 
PRIT "Ninter of docents having more than 27 keywords:"; Nuover 1278 
one: 

Close 1" close the weights.st file 
chie 16 

SUB config (achines, First, last starc 
Cards a GPTri?ts(co-ANs 

F COMANDs ex 'b, FHEN 
configfies = coerants - "FG" 

ESE 
Chine to 
PRINF is database specified." 
ED 

Ed IF 

IF Nor Exist (configFiles THEN 
Chine 
print File"; configFies; " was not found * 
EN 

ENE F 
OPEN configFiles FoR IiP As H1 
NUT 1 fg. Bg, ardt, List Dirs, cocors. Mixeirs, Abstroirs. Langs. Threshold 

58 

58 

PRINT #1, USING "h h: ... high "; key'd Rec. Nug; weight (wers...; Esss(DicturdEMs. eight (lord), Code LEN (c. 
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biri Temp32 AS STR32 
In Temp49 AS STR69 

IF sizea, a 32 THE 
CALt. ErsGet1E (SE3 Terps2. Size, Elenaert, Hanse) 
Emss = RRIhs (less (Tecp32.str, so 

Elseif sizea = 9 Tre: 
CAtl. ErsGett (SE3 Temph9. Size, element, Handle) 
Eass - RTRIris (LEs (Templ.9.str 7}} 

ELSE 
STP 

EN IF 

EN Futco 

FUNCIO cadrcos Fies saic 

Returns the handle where the file was leaded into 
4t 

ESPg 2 Ensset Pfseg: 
Sizeof file& = File:Siegfiles) 

unpages is sizeof Filee y sixteenk t 2 round off to nearest 2 pages 
easatoche nuapages, File:Ers 

Muras2kBlocks = sizeof file w ThirtyTwox 
Leftover, s sizeof Files - {Nua2kBlocks Thirtyroke) 
foper All Files, 0, 4, toadfille 
FOR is to Nussekseeks - 1 

Box014, 10, 18, 7, 2, RevAttr 
PartBoxO & 0 8, 70. Rewater 
GPrint RC "Loading" * files * " block" + STRs (i) + f" + STRs (Nusaksocks 1 ', 16, 12. Rear 
-- map pages of the EMS Restory to the EMS upper se page fraae 

FOR j = 1 To a 
Easrapien File:Eris, j, ci - 1) t 2 
If Eassrrera. The PRINT Eris error:"; easterror: stop 

NEXT 

seek to beginning of current block 
F seek load File, (ii - 1) . ThirtyTwoxg 

IF DOSError: The PRR "dos Error:"; whicherror: stop 

get the 32k block and put it directly into the Eas page frate 
FGet A Load Five, ervAL EMSPg, BYYA, O, ThirtyToks 
If DoSError: THEN PRINT "Des Error:"; errorisgs (whichErrorx: stop 

ESE 

'- lead the left over (<32k) bytes 
FGet A Load File, BYWAll ESPg. Bywald, leftover 

IF Boserror: THER PRINT "Dos Error:"; ErrorrisgischichErrorx: stop 
F 

EX 

Close oscifiie 

clearScro 14, 10, 18, 70, Nora attr 

cartas at File:S 

etc fiction 

FUNCTON log2 (x) sTAric 

StARED log2Const 

log2 = log(x) f Log2Const 

Ed FU8T 

FUNON as c) SAT 

Nuras - TRiscstasy 

* El FUNN 

SU8 incrgr (ULRow, ULCol LRRow, Reot, Frane, BoxColr, Text cour, texts start 
Call BoxOURow - 1, ULC - 1. LRRow + 1, LRcol, t , France, Boxcar 
cal clearscro(ULRow, ulco, RRo, LRicot Boxcolry 
CA. aPrint RC("" + texts - "", ut Row - 1, Ulcel + i textcory 
EN su 

(EFTA 
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KYWERTAS 

Invoked: KYINVERT configFile 

"Creates: Kyinvert. Ndik, Kyinvert. Dat 

'se Key. Ndx, Weight. Nick & bict. Wrd for Nurkeys 

rth Rec of KyInvert.dx contains nth cede, 
per into Kylnwert.cat Nurber of Docs indexed with this ord 
YPE dxType 

de S INTEGER 
Index AS NG 
Nus. AS RESER 

Records are pointed to by .index of kyInvert.bat 
- Rec contains docueen that is indexed with this or 
- Waiue 100 salton eight in Document 
YPE key InfoLong 

Rec. As 
Walue AS ENTEGER 

SINCLUDE: 'Wvadiatridrive uservincludev types.bi' 
- now in types.bi above 
TYPE KeynfoLog 

Re AS ON record cacterit number 
value AS INTEGER - holds the weight of each keyword in the record 

scaled to fit an integer 
END PE 

TYPE irkhead 
AS LNG -- ruber of nodes in the linked list 

firstPtr AS LOG -- pointer to first rode 
laser AS LNG - pointer to the tast node 
Pad AS STRING & '- padding for huge arrays 

EN type 

-- holds the actual data, in this case the Keyword's record and its value 
YE linkxe 

Infe. As keyrifelong 
per AS Log 

type 

- Inforation for Wis estines 
TYPE wastableType 

arde is tes 
TeapFile AS STRING 62 

ENE fre 

TYPE FileInforype 
Year AS Naser 

rth AS Ea 
say S NGS 
our AS Nesar 
inute. As Nese 

Second as reser 
Size AS NG 
Attrib AS Tege 

EN PE 

OS NU 

Color Attributes 
COMMON SHARED Fg. Bg, Brdr. NornAttr, RevAttr, shiftvalue. Maxugt. 

directeries 
Control SHARED stoirs, Decoirs, Keyoirs, ridxDirs, confignates 

reme variables 
COMMON SHARED Model E.N., Modeterp As linkhode 

-- gtoba EMS usage flag 
Cotton SHARED gf Elis as INTEGER 
' ruber of allocations for was routines 
COMON SHARED gwisMallocations as INEGER 
Corton SHARED visierror 

'-- allocation information chandle and filenae) 
cool SHARE gestable as whistabieType 

"SINCLUDE: Wvadine-driveuser include const.bi' 

- interta Sis 

DECLARE SUB Addhode (Head AS Linkhead, Info AS Key InfoLONG, historage as irreGER. Frees. As tons 
DECARE SUB config () 

T------ interra FUNCTs 

ECARE FUNicTo easiloc. Nuaaytes, handle) 
EcuaRE function fileiates (finfa AS ANY) 
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DECUARE FUNCION Uniques (Paths) 
DECLARE FUNCTION VSAlloc. (Numbytess, Handez) 
DECLARE FUNTION WSreleasex (Handez) 

'-- --- ----------- -------------- - 8xternal SVBs 

dect ARE SU Chine chuber) 
declarE SuB Deletef (SEG Startelement AS ANY, Elsize: Nunes: 
DECLARE SUe EasAltocera (Nuapages:, Handez) 
ofCLARE SU8 Eisge Sag watue AS ANY, E.Size%, Eug Harde; 
of CARE SU8 Easset (SEG value AS ANY, Elsizex, ENung, hardle: 
OECARE SE8 Easteresa (Hardy) 
DECARE SUB Fclose (Hardex) 
DECARE SUB FCreate (FileNames) 
DECARE SUB feetRT (handle, Destination AS ANY. RecNumberg, Recsize: 
DECLARE SUB fileInfo (FileNames, SEG. Address AS ANY) 
DECLARE SUB FOpen (Fienaaes, Handex) 
DECARE SUB FopenAll (FileNaaies, AccessModez. ShareModez. Hardex 
dECLARE SUB FPut Chandle. Lorks) 
DECLARE SUB FPutAH (FileNames. SEG Element AS ANY, Esizez, Nueszy 
DECLARE SUB FPutri (Handle, Destination. As ANY, Rechuaberg Recsizez) 
declare SUB FPutt (handle, Source AS ANY, Recsizex) 
DECLARE SUB FSeek (Handle: location&) 
DECLARE sua GPrints (sts, Rox, Cox, Corz) 

------------------------ external fictions 

ECARE FUNco disarror 
DECARE FINCTION whicherror 
DECLARE FUNCTION ErrorMsgs (Errinuox) 
de CLARE Fletc. Esserrarx 
declare Fico Easoacieda 
DECLARE FUNCTION Easpages freex 
DECARE FUNCTION exist FileNames) 
Ecuare function Filiesize FileNames) 
dECARE function onecolorx cforex, sackx) 
beCLARE FUNCTION Peek2 (Segment, Address) 

------- PROGRAM start 

'SSSkeyword-flagsSS "last Author: w Revision: w date: xft 
CONST versions = "Last Author: TED Revision: 16 Date: 9-Sep-92, 18:51:04. 
CALL config 

LOCATE 18, 1 

QPrint RC "Key Invert (KYINVERT) started on " + DATEs " at ties, it is, -1 
Col. = (80 - LEN versions) wa 
GPrint RC Yersions, 2, co -1 

':- use dictionary to deterraine total number of keywords 
Loadfies 2 stors "ITVR" 
DIM dictentry. As dictType 
Kunkeys s Filesize&(load Files) v LENc DictEntry) 
NodeLEN = LENNode Temp) 
KyLEN = LENcky) 
digt AS weightNd127 
ugtLEN = LENcugt) 

I Key?idxF Info As FileInfore 
or count Finfo. As FileInfoType 

KEY.NDX to deteraine total numer of docuents Load Files - NexDirs + "KEY.N. 
fileInfo loadFiles, keyNdxf Info 
Muradocs is Filesize (LoacFies) \ KyleN 
fopenAll toadfiles, AccEssREAD, SHAREDENYWRITE, keyndxix 
IF DOSError HEN 

Locate 18, 1 
PRIt opening "; loadfies 
E" "A dos Error occurred:"; whichError; Errorsgs (whicherror,) 

END F 

Loadfies = hidxoirs + "weight.txt 
FOpenAll Loed Fites. ACCESSREAD, SHAREDENYWRITE, weightNixHx 
IF OSError: THEN 

locATE is, 1 
PRINT "opening"; Load Fites 

T "A doS Error occurred: ; whichErrorz; Errorisgs(hichErrorx) 
END IF 

' array for the KYINVER... Nox inforestion 
RED Ndx (1 to Muskeys). As NdxType 
DI Info AS Key InfoLONG 
InfoLehi - unfo 

count to any keywords there actually are 
R. "Counting Nuncer of Keywords in use...". 4, 1-1 Totkeys.g. = 0 

loadfiles = Listdirs + confignates - ". CNT" 
ake sure that the count file is at least as recent as the KEY.NDX file 

IF Existcload Fies th 
FileInfo Load Files, count Finfo 
if filebates(countffnfo) • FileDates (Keyndefinfo. This 
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es 

IF NOT Exist (i.escFies sax 
FOR acNutta, 3 Hudocs 

Printrol sascocuss & 38, -1 
FGetRt Keysidkhi, Ky. Dockum Kyle 
TorKeys3 = Totkeys& + Ky. Nua 
GPrintRC SRSotKeys), 4, 45, -1 

EXT 
File s FREEFLE 

or Leadfies c3 output. As hile 
PRINT shiie, Totkeys& 

CLOSE Fle 
ELSE 

File = FREE 
ope cadfies Fer INPUT AS hite 

INPUT hFile, TotKeys.g. 
CSE Fie 

ED IF 

-- divide into sections and a locate 3xistian EMS 
Nubytes, s 6384: (EasPages free - 1) 
taxNodes& husbytes v NodeleN 
NuaSeegiors = 4 
Seetionsize = Murkeys NuaSections 

'-- try to allocate space in ES 
Mua Pages = Ersatloc{Muraytes, Invert DatPEM) 

EF NuRPages X 0 THEN 

-- enough EMS was available 
GPrintact "rituater of EMS pages Attocated st" + Ses(Numpages 4", Paxodes =" v SSaxodes), s, , - 
gfEMS = Rue 

ESE 

- not enough EMs was available, use was routines 
aPrint RC "Insufficient EMS Available. Requested" + STRs (A85(Nua Pages) + "Es pages.". 6, 1 - 
aPrintRC stas (espages Freex} + ES pages were available." 7, 1 - 
gfEMs = FALSE 

- try to allocate space using wits 
If WSA occNusaytes, Invertgate). TheN 

Printic "Nirber of bytes of wris Aloeated 

se 

Printic "Unable to allocate WS., 8, 1 - 
so 

Ed F 

NB IF 

sawefies = dxirs -- "KYNYER.A." 
FCreate Savefies 
Fopen savefiles, Inert at Fie 

fiex3 = 1 

FOR Seet or 2 TO MuSections 

Keytisound s (settier - 1) Sectionsize + 
KeyuBourd = section Section size! 

Re. 36,727 

5,404,514 
the court file because it's outdated 

- make sure process to the last k* in case of round-off errors 
IF section Nursections AND Keytibo- d - Y Muskeys THEN Keyusound = Nuskeys 
Retir irist (Keysound to Key Board AS ...i nicead 

+ STRS(Nusaytese, 8, , -1 

68 

68 

QPrintRC "Sectien" + STRs (Section) * : Processing Keys" + STRS (KeyLBound) to" + STRs (Keyusound), 10, 1, -1 
'-- initialize elecent number of the next free pointer 
FreePt.f3 e 

FoR cellum s to Nuadets& 

of fre "bee + STRSCDoctax + SRS (Freep trig. 4 * 

ca: 
Fest 

Ndx}. Ky, Cocius, Kyle. 

Infore e Cochiurs 

ght.Ndxe4, Wg., DocNurse, sigt LEN 

-- process the list of keywords for this docueent. 
For j : To Ky-Nua 

Curr Code = ky. Code(j) 
-- only add this code to the linked tist if it's 

in the section we're currently processing 
if currcode X= Keyround Aid currode K= keyusound HEN 

* 2, 1 - 

'-- if the weight is larger than the axiau (scated: eight 
IF sig-Weightcj X axigt the 

Ugt. Weight(i) a Paxugt. 
er if 

ther just assign it the axious weight 
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scale the single precision weight to an integer 
info. Walue = gt...leight (j) shiftware; 

70 

Addiode stores the current Info at Freeptre and intreets it 
Addade inklist (currede). Info, Inver tdate, Freestg 

if FreePtri was just incremented above the allocation then stop 
IF Freeptr; X xocess TE 

Chine 8 
Locate 18, 1 
PRINT "Exceeded allocation of"; MaxNodes; "rodes." 
PRINT docMurg -"; DocNuag; "j (keyword numter ="; 
stop 

ENE IF 

EN IF s 

Next 

NE 

start writing inverted file by rawes rig the irised tist 

write out keys for the eurrent section 
for i = key sound TO KeyVBound 

Point to head of linked list for this keyword 
Prs = lifklisti). First-r 

Print RC STRs (i) + "loist of" + STRs (keyUsound . . . . SRSlinklist ", 4, -1 
dxixe. 
dxidex r rex, 
dxi. Nu = tiriklist(i) us 

traverse linked-list for this key ord 
do His pr 

IF gfers THEN 
ErsGet iodefeap, Modele Pirg, Invertiate 

ESE 

F6etRT Invertoat, Modefense, Ptre, Rodels E 

write (appends the Infer to disk 
futt invertoat file, Nodefeap...info, InfoLEN 
'- get next pointer 
Prg = Nodefeap.ptr 

s 

ridex = Index2 + Nexcit 

NEXT 

NEXf section 

release secry for irierted list data 
if gifts THEN 

Eus Relea ruerbatim 
ELSE 

If Not WSRelease invertDatriM THE 
chase 8 

ATE 2a 1 
PRINT "Prosen in yrsRelease 
Sirr 

END F 
E: IF 

' close input files KEY, NOx and weight...Nox 
Fclose keydxh 
fClose weight dxHz 

' case KYNWERTAT output file 
Fclose invertDattle 

' write the KYINVERT.NEx to disk fron the Nde) array 
m fputAH airs - "KYINVERF. NDx". Ndx (1), LENNdx (1)), Narakeys 

'ATA Copyright 1990-2 by Ted ri. Young. ALL RIGHTS RESERwg. I 

SUB Addisode (Head AS linead, Info As Key InfoLONG, hStorage As INTEGER, Freeptr. As is stratic 
If head. First tr is still EN 

tead. Firstper s Freept 
HeadsstPts = FreePr 

ELSE 

IF gf Eris THEN - - 
ErsGet Modefeap, Nodel.EN, Head. Last.Ptr, historage 
F esserrara. He 

Chiase 8 
PRINT "EHS Get Error in Addelode at Head...last pers"; Head.asps 
sp 

EN IF 

  



EN IF 

- for 
eadika 

-- stf 
NedeTep 
lodeep 

1F gfers 

ELSE 

EN F 

- inct 
Freeper 

EN St.8 

sub cof 
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ELSE 
fgetrt historage, Nodetérp. Head. LastPitr, Nodel:N 

ND F 

modeteno.Ptr = Freeper -- point the node's next pitr to new node 

IF gf EMS THEN 
Esset nodefeap, odele, Head. Last tr. historage 
F serrara, the 

chise 8 
NT is set Error in Addhode at Head. Lastpitrs": Head. Last 

stop 
EN IF 

LSE 
Fputer historage, Nodeep, Head. last Ptr, Modet. EN 

Ed F 

eacLastPt - FreePer -- set the last painter to the new node 

enent court of reces for this linked list 
= head. + 1 

e the infe in the node and set its pointer to Util 
Eric set Info 
str = i 

THE 
Easset Nedeterac sodele, freeftir hStorage 
F Easterror ea 

Chiae 8 
print "Es Error in AddNode at Freeptre 
stor 

EN IF 

treet 

Fput RT historage, NodeTemp, freePtr, NodeLEN 

enent pointer to next free node 
= Freer 

igs Aric 

if copiads cx "" The 

Else 

configFiles = ceMMANDs + ".CFG" 
confignates = certANDS 
PRINT to configuration file was given." 
All chases} 
oo: loop UN ENKEYs 
EN 

IF Exist(configFiles). TEN 

ESE 

EN F 

color Fg 

NkrAttr 

opeN configFiles FoR INPUT As 
INPUT =1. Fg, sg. Brdr, stoirs, DocDirs, Ndxbirs, Abstroirs, Langs. *s 

close R1 

A chises 
print configuration file"; configFiles; " Does not exist." 
bo: loop Us (INKEYS) 
End 
EN 

sg. Birdr 

it (recolorfg, Eg) 
RewAttr is onecolors.g. fg at 7 

shifta te, at 10 

Maxigt = 32767 W shiftvalue 
CS 

EF Not Easleaded in 

Ed F 

E SUB 

RT a S:" 
A chie6 
is loop UNT EN (Inkers 
SN 

function Elsallocz (Nurabytes, Handle STATIC 

-- catcuate number of 16K EMS pages to allocate 
lugs s unaytes E. v. 1638% 
- return ruber of pages allocated, 0 if insufficient EPs availabie 
IF Easpagesfree & Nutrigs. The 

58 
Ensaloc is -Mutapgs: 

Ensatoche Muapgs, handle 
EasAllock Nuts?ss'. 

EN FUNCIC 

72 

72 

  



Re. 36,727 
73 

5,404,514 73 
TeapFiles = RRI's (gv1STable(Found). Tefits 
Kill TeapFiles 

Delete gyMS Table (Found), LEN (gwrSTable{Found), 
gWSNunAltocations = gy MSNumalocations - 
REDI gv"State?. To gvfsNunal locations as visite. 
WSRelease = RL's 

ELSE - something's wrong: 

WSError = 31- invalid had 
WSRelease at FAs 

END F 

EMO FUNN 

EFTA 

"freqCoop version 4.5 3/2sfs1 15:30 

ispienents the Enverted Index access ethod along with the weighted values 
to calculate the frequent Copanions for each of the words use it 
document collection 

Invoked: freqeoup configFile 
"Creates: Freqcop.127 
Uses: Kyinvert.rdx, Kyinvert. Dat, key. Nds, Weight...Ndx 
'rith Rec of freqcepp. 27 containst Code, Mur) of coapanions of this code 
2 pairs of (code, footweight) 
YPE Freqcop127 

us AS INTER 
exe AS INEER 
cop to 7 As INTEGER 
Walued 27 as site 

CNS AccessRAD is 
coast Access RITE st 
cos. AcceSSREAdRITE -s a 
cost SARscoPAT = 0 
cost shAReeNYREADWR = 
coast SHAREERTE a 2 
CONST SAREGearrass 
cost SHAREYNote a 

COO SHARED TRUE, FALSE, Normattr. RevAttr 
Cotto SHARED NdxCirs, Decoirs, listoirs, AscEND EscE 
colon SHARED keyEMs, KYInvertNaxEMs, KYInvert Daters, weight EMs 
coron SHARED sixteenk, thirtyTwoke 

SNU Wvadive-driveUSER\includes types.bi 
OECLARE FUNCTio Arraysize: (Ulrow, ucol, Rrow, Rico 
SCAR function sierre 
ECAir FUNCTN esser 
DECARE FUCTION EssGetPFSex 
DECARE FUNCTION EnsPages Free: 
ECAR fiction easleaded 
ECLARE FUNCTION EastusPages: 
DECARE FINCON exist Fieae) 
ECRE fMcTON Filesis fielses 
OECLARE FUNCTION onecolor (Fores, Back: 
DECARE FUNCTION ainstre (sPosz, sources, Srchs 
DECARE FUNCTION whicherrorx 

OECLARE SU8 Array2EMs (SEG Element as ANY., Elsize, MumEls, Handex 
DECARE SUB Copyt (SEG Frerel as Any ses to As ANY ESze. Nunesay 
CAR SU chise (Nune 
ECARE SUB Ensallacea (Nuapages, Handle;) 

OECLARE SU8 Easset (SEG value as ANY, ElSize, Eurg, Handex) 
ECLARE Sue EasGet 1st (sEG value as ANY Elsize. E.Nua, handez ERE SEEastapler handle. PhysPagez, Lograge: 
ECARE SUs EasRelies handle; 
ECARE SUS Easset (SEG value. As ANY., ElSize eluia. Handle: 
OECARE SUB Essette (sG value as ANY, EiSize: Et Num, hardlex) 
DECARE SUs foose (Harde; 
DECARE SUB fgeta (Harde: swall SegAdrx, BYval As NunBytes) 
ECARE SUB FGetAH (Fiterases, sess Adress as A.Y. Saea uras. 
ECLARE SUE, FGetRT (Handle: best As EY, RecNog, Recisie) 
DECARES FOpen cFiterases, Handlex) 
ECLARE Sus Fopenal (Febanes, Accesshodex sharetodex, Hanse: 
8ECARE SU8 FSeek chardle, location 
ECLARE SU8. Initint (SEG. Address, Startvalue, Mussels? 
ECARE SUB isarts (see Eiesentises Indexle?sertz, MunElesents: Direction: 
DECARE SUB PrintRc corks, Rox, cox corx 
PECARE Sua Sartt (see Array as Any, Nunesz. direction. Elsizex, essoffset, feasize 

declarE SuB con s () 
DECURE SUa dispiisg (Msgs, r, cz) 
OECRE Sus Reessees 
DECLARE SUB wind-gr (Urowz, Ulcolz. LRrow. LRcola, Frane, Box Corx, textcotra, texts 
ECLRE FUNction EasAlloc. (Nu Pages. Handlez, FileNames) 
ECLARE FINCTION loadratoes. Fies 

Stack as 

gWSNurhat locations - Fors 
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FNCTON Fieates (Finfo as FileInfoType) static 

Years - MEDS (STRs (FInfo. Year), 2) 
Months = IDs (syrs (FInfo. Month), 2) 
(F LEN (Months) = 1 THEN Months = "0" Months 
days - Moss Rs (FInfo. Dey}, 2) 
IF LEN (days) = 1 THEN Days a "0" + Days 
hours = IDS (St RS FInfo. Hour), 2) 
if LEN (hours) c 1 THEN hours is "0" + hours 
Minutes = MICS(STRs (FInfo-winute), 2) 
if LEN (Minutes) - 1 THEN Minutes = "o" + Minutes 
Seconds = MIDSCSTRs (FInfo.second), 2) 
if LEN (Seconds) s 1 THEN seconds s "0" + seconds 

filedates = Years + Montris - Days + Hours + Minutes seconds 
END FUNCTION 

FUNCTION uniques (Paths) 
If LEN (Paths) AN RISHTS (Paths, 1) ( > "\" THEN Paths - paths - 
Seed& ABSCPee2CO, &H46)) 'use the TR as a seed 
do 

feaplane paths MIDs (STRs (Seeds). 2) 'aake a string out of it 
Seeds Seeds + 1 'incretent for next time 

loop UNTIL Not Exist (Templanes) "loop and try another raise 

Uniques s TengNares "this is the function output 
END FINTON 

function WMSAlloc (Numsytes. Handlex) static 

- create a teaporary but unique fiterate 
Teappaths = enviroNs ("TEMP) 
Tempfiles is uniques(Teappaths) + "wris" 

'- create the file 
FCreate Tempfiles 
IF dos rror THEN 

WMSAlloc s FALSE 
WMSError-2 = 1.33 
EXT FUNCTCN 

END F 

"-- open the file 
FOpen TeapFiles, Handle: 
F KOSError THEN 

WMSA oc = FALSE 
wiserrera. s. 133 
KILL TeapFiles 
ET FUNCTION 

ENO If 

attocate disk space: seek, write something, close, reopen 
GPrintRC "Allocating space...", 24, 20, -1 
FSeek handlex, Nussytes& - 1 
is as "x" 
FPut Handles xS 
FClose handle 
Printro * ", 24, 20, -1 

FOpen TeapFiles. Handez 
IF doSError then 

WSAlec = FALSE 
WSEfforx = 36 
Fclose handlex 
Kll feapFiles 
ext Function 

END F 

gWMSNuaa locations = gv ShivaAllocations + 1 
REDI gwristsble(1 To gwPSNunAllocations). As VMsTableType 

gWSable(gSMAttocations).handle at Handle. 
gWMS Table(gwPSNua Attocations). Tenpfile is feapFiles 

wMSAs i TRUE 

ENd FUNCIC 

FUNCTION whisRelease chandle: StATIC 

F handle = 0 thin 
WSRelease = FALSE 
EXT FUNN 

END F 

- close the file 
FClose handie 

- get the filename from the wrisTable 
Ford is 
For i 1 TogwhSNAAutocations 

If gyrisTable(i). Handle as Handlex THEN 
Fund = i 
Exi FOR 

Ed IF 
NEXT 

"- found it, so get the ii (enace, delete the fite and erase the entry 
IF Found HEN 

76 
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'ssskeyword-flagss "last Author: Xu Revision: zy bate: f' 
corst versions a "last Author: Ted Revision: 1 Date: 11-Aug-92, 14:10:06" 
cAL config 

spc-oc = INSTR{2, COMANs. 
IF spcLoc = 0 THEN 

Start = 1 
ESE 

inds = Moscomrands, SpcLoc 
Start = Walaxis) 

If 

K R if E d - 

-- sad the Kriwerted rex data file 

res = cirs + KYNWRTNox 
IF of exist:(files TEN 

LS 
PRINT Filies; * rot found. 
All Releases 
stop 

END F 
bir Midxfeap AS citype 
8xL = LENNdxes 
Totkeys a Filesizes (files) whicxleN 
Rei Invertex (1 To Tetkeys). As dxType 
All Feeth (Files, seG Invertindx), nidxLEN, Totkeys 

-- resfer it to ES 

cAt Array2EMs (SEG invertsd(1), idleN, Totkeys, KYinverthd:EMS) 
F Essert. This 

PRINT Eis error"; esserror: "occurred. 
stop 

N if 

- erase array: it's in sis 

ERASE invertid 

-- open Kyinvert. DAT for randous access 

bit RecTEMP As Key InfoLoG 
Rece ERecTP 
Files a Nirs "YNWAT 
IF. Not existicfies this 

S 
chirae 2 
PRET Fes; ' net found." 
A ReleaseS 
Sop 

N F 
fopenA, Fies. AccessREA, SHAREDENYURITE, KYInvert batFile 

==== losd weight.Nbx inte ES if enough rooa, else open for rando access 

Files kixirs - "EN 
F. No Existies EN 

CS 
PRINT Filies; ' net found. 
A Releases 
st 

Eli F. 
oIM weightTEMPAs weight dx127 
weightles LEN Weight-P} 
eightEMS = load.Intottscfiles) . 
F eightES = 0 THEN - not enough Eris to load it in, so just oper it 

FopenALt Files, AcCESSREAD, SHAREDEMYWRITE, eight file 
Nt F 

“ssists losd KEY.mox. into EPs if enough reoa, else open for rando access 

Files is dirs - "KEYN 
F is exist:File:S EN 

LS 
PRINT files; * not found." 
CA Release:S 
STP 

N if 
di KeyTEP As Keyhids27 
KeyLEN = LENckeyTEMP) 
Keyes = loadinteers(Files) m 
if keyEMs = 0 THEN - not enough es ko load it in so just open it 

FopenAL Files. AccessREAD, SHAREDENYWRITE, KeyFILE 
EN IF 

oth Freq127 As freqcop127 
CIM sankFreq As Freccorp27 
Free27N as LENFreq127) 
- open the Frescoap.127 file for writing crando access 
freqfies a Naxoirs - FREccop. 27" 
If Existicfresfies) Aid start = 1 THEN K.L freqfiles 
OPEN Freqfies For RANoor SHARED AS #1 LENs freq127LEN 

- index () is used for the pointer-based integer sort 
RED in indexico To rotKeys - 1) As INTEGER 
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FSS = "FREQCOMP started At Record" + sTRs (start to DATES + " " + Thes 
GPrint RC FSS, 1, (a - Eh (Fss)) v 2, -1 
GPrint RC versions, 2, 7, -1 

CALL QPrint Rcc "Processing o out of" + STRS (Totkeys), 10, 1o, -1) 

FOR Word = start To Totkeys 

CALL QPrint RC(STRs (Word), 10, 20, -1) 

Eascete Naxterno, NdxLEN, Word, KYInvertNdes 
If NdxTeap.Nua HEN 

'- clear the value() for each word 
REDI value(O TO Totkeys). As single 

for invirdex - NdxTemp. Index to NdxTeap. Index - Nite.Nu - 1 
get the document. A pointed to by KYikyERT.NDx. Index 
frons KYINVERT. DAT 

CALL FGetRTCKYInvert Dat FILE, RectExp. Irvindex& ReceN) 

get the key codes and ruster for this record 
if keyEMs THEN 

Ensget Key TEMP, KeyEN, RecreMr. Rec, keyEns 
else 

FGetRT KeyFILE, keyTEMP, RecTEMP. Rec, KeyEN 
EMD F 

get the Weight values for this record 
F weighters THEN 

EasGet WeightTEMP, weightLEN, RecTEMP. Ree, weight EMs 
sis 

fGetRT weightFILE, weight rehp. RecTEMP. Rec, weightLEN 
ND F 

FCR Keyword = 1 To KeyTEMP.Nua 

code = KeyTEMP. codeckeyword) 

' add eight to Code's total value su 
If weightTEMP. Weight (keyword) = 0 THEN stop 
value (Code) - value (Code) + WeightTEMP. weight (keywoo 

sext keyword in this record 

Exf 'next record that word appears in 
Freq127. Code = Word 

scate the values to the Freq127 word itself 
use the code number to obtain it's value 

Scalewa kue: = value(freq127. Code) 

set the value to zero so it won't ecse up after sorting 
Waiue(freq127. Code) = 0 

--- pointer sort in decreasing order 
CALL initint (SEG Index(0) 1. Totkeys) 
CALL iSerts(SEG value(0), SEG Index(0), Totkeys. DESCEND) 
FOR i = 1 to 127 nax number of Freq corps 

Walue = Walue (Indexci - 1) 

IF walue! X 0 THEN ' store it 

freq127. CoapCi) = indexki - 
W% Walue / Scaevalue to 
If w x 2SS THEN was 255 
freq27. Waue(i) = CHRs (v. 

ESE 

EXIT FOR 

No F. 

NEXT s 

f'-' 1' 27 i? loop completed. else where it stored 
PUT #1, Jord. Freq127 

Else 

PUT #1, Word, BlankFred 
N. If 

If ilkes = c-Rs.27) HN 
Chine 5 
PRINT "Press ENTER to aborti 
so 

LOOP UN fit LEN (is) 
IF is = CHRS(13) THEN EXIT FOR 
Cls 

END F 
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NEXT' next Word to process 

CLOSE close the frec cens 27 List 

CA Release:S 

SuB config STATIC 

F COMANDs ca. "" THEN 
configFiles = cc-Antos 
Spc.oc = INSTR (cenfigFiles, " ") 
If Spcoc HEM configfies a LEFTS (configFiles, spcos - 1) 
configFiles a coefigFiles + “cFG" 
PRINT "Reading “: configFiles 

ESE 
chise S 
PRINT "to cenfigeration file was given." 
PRINT "Press any key to continue." 
do: loop Uri. LincINKEYs 

E if 
IF NOT Exist (configFiles THEN 

chie 10 
Print Fite"; corfigFiles; "was not founds 
PRINT "Press any key to continue." 
to: loop us sixes 

EN F. 

oPEM configFiles For input as 1 
INPUT 1, fg, eg, Brdr, List Dirs, Doedirs, Nixoirs, abstroirs, angs, x 

close 

coLOR fg. Bg, Brdr 

Normattr = Onecolorfg. as 
Rev Attr s onecolor:(sg, Fs, AND 7) 

Sixteenk = 1884 
Thirty woke a sixteenk it 2 
LS 
If N Essade. THE 

chise 8 
PRINT no as axe 
Stop - 

EN IF 

FASE : ) 
TRUE = No FALSE 
ASEN 
OsceN = NT ASCEND 
No su 

Sue Disprs.g. {sgs r, c) static 
STATIC windopen, Scr) " is there already a sessage displayed? 
SHARE fg, ag 

IF ENMsgs) = 0 AND Windopen THEN GOSB Msgcose: EXIT sus 
If Windopen THEN 

CA Chile 
PN'D' For UTP as is 

PRINT 9. "Windcoer="; windoper; HExscuindepen) 
PRINT 9, "Msgss "; Msgs; " 
PRIT 9, TRu TRUE; HES(tie) 
PRIt 9, Alses"; FASE; Hexs(PASE) 
close is 
CAL chie) 
CS 

ENKEYS) = 0: EN 
goSUa Msgclose 

EN F 

Jid 2 LENGMsgs) 
F lie X s. He is is 

sg, sg. t " " ake sure there's a space to find at the end (see belo 
- axlin = ENCMsgs w Uic - 5 

iF Maxin X 23 Nix n = 2 
Redi textscasir 

ir lin + 1" iner current in (also eliesent in text display array) 
tastspice Irissid + , isgs, " ") look for the as space so we can wers rap 
rexts(lin) is LE is isgs, lastspc. - 1) 
isgs IDschisgs, lastspct 1)" remove portion of string that is in ts 

loop WILE ENKrisss) x vid 

Msgs s RTRIMs (Msgs) 
IF EN.sgs. Then 

in in - 
Texts in sists 

EN. If 

iF r < x ANs c s of 
Ullr = r 

Else 
tr 9 

EN IF 
Ullr Jr a 
R = r + in a 1 
R = Rr 4 a 
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if KY riveringxers the Ense item Ky invertides 

If KY invertoatt.S THEN Enssmen KYInvertates 
F eights HEN 

EasReLMen eight EPs 
ELSEIF Leight file THEN 

FClose eightFile 
Ei IF 

END SUB 
SUB windgr Culrow, ucol, LR row, Lice. Frase, Boxcalir textcolr, exts) static 

CALL BexcCulrow - 1. Ulce - 1, Rrow + 1. Rco + 1, Fraae, socor) 
CALL clearScrotro Ulcol LRrow Rcol Boxers 
call PrietRC* - texts row ulce - extor 

Ed SUB 

eft A 

assessessesses: 

EATWEAS 
Exexcesseeses 

- are there any FreqCoaps for this keyword? 
-- we found the word in j's Fclist 
--- look for the word itself in word is felist 
- apply foraula of clower 6 + higher f7 
- sort in deereasing order, by value 
--- save first 3 as the featives 

Invoked: RELATIVE configFile 

creates: Relative.83 

nth Record of Relative-63 contains nth code 
Nu of eatives of this code 

uses: freqcop.127, dict.rd (for Munkeys keyword court) 

'65 paired values: companion Codes (comp() and 100 eight (value() 
" TrpE Freqc.caps3 

As ESER 
: code AS Nes 
t cop to 63). As NTEGER 

value(1 to 63). As STRING 1 
SINCLtree: "Wvadic-drivewuservinclude types.bi 

cer Attributes 
CoMMO SHARED fg, Bg, Brdr, cruttr, RewAttr 

retries 
cortion SHARED stbits poeirs, Keyoirs, Nixoirs 

SCUCE wadiac-driwet servinclukie censtbi' 

- Inters sis 

ECLARE SUs config () 
EcARE SUB EnsAlloc curaegs?, handle.) 

a run- Exterial Suss 

ECARE SU chie Nigers 
OECLARE SUB EasAltocea (NurePages andle: 
ECARE SUs estaplea chardea, Physica page%, logicarage: 

bec ARE SU8 asset css value AS ANY, size, Nune ance 
bec ARE SF8 Easset (SEG value AS ANY Elsize, Nung, andle.) 

ARE SUB series (see: 
ecAR SB Fcese artex 
ECRE SB FCreate (Feates) 

DECLARE SUB FGet A (Hardles, BYYAL. Segadra. BYv Al Adri, Nuaaytes) 
beclare SUB FoetA (filellanes, SEG Elepent AS ANY, sixes, itsels: 
9ECLARE SU3 FGetRT Handle, destination. As Ary, Recruiteers. Recsize: 
ECLARE SUs foper Fitemales, andle.) 

dEcLARE SU FPutt chardex, source AS ANY, Recsize) 
ECLARE SUB FPutR (Hande Source AS ANY RecNuaberg, Reesize: 
ELARE SB Seek (Handle, location) 
DECAR sa Printro Sts. Row, Co., core 

ECARE Sus sorts (SEG. Address. As ANY. Nuals. Cir., eSize: Heoffsetz, ressize 
---------- exters. Fictions 

steel ARE FUNction essee 
ECARE Facto serrerX 
ECLARE Function Easpagesfree. 
ECARE Fulco EassetPFSega. 
CARE Function exist (FileNases) 
ECLARE function recotor: Fore. Back) 
2c AR FUNCTION Filesies fileNames) 

CluRE Fuction whicherror. 
CARE facto distrary 
ECARE Fulco saxtra aa b%) 
ERs function tintx ax to 
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- PROSA SAT 

salt config 

lorfutua Count AS lots Mutualcourt. As long 

irresh = 3 

thirty Twoks = 32 it 1024.g. 

Espg = EssGepfseg. 

- determine nuber of dictionary entries 
Fies = stirs + "c R' 
It pictentry As dietType 

'suckeys 

bir Freq127 AS FreqComp127, Freq127obj As Fred comp127 
Freq127EN = ENCF req27) 

s FieSizes (Files) v EN.pictentry 

Files = mixirs + FROP.127 
sizeofile a Filesiegfies 
NuaFreqcop = sizeof Files freq127EN 

wnpages - sizeofiles \ 16384 ° 2' round off to nearest - is:es 
as Aitoc Nuapages freqcoapes 
F Esserror iHEN PRINT "eas error: Einserror: 

Sakelocks is sizeoff ites w thirtytroke 
seftover s sizeof File& - (Nuss2kBlocks ThirtyTwokg) 
open Files, freqcoppfe 

i - to Nus2kBecks - 

sext 

aPrint RC "Loading block" + STRs (i) + "f" + stask-32kBlocks 3, 1, -1 
gap pages of the freqCompEMS seriory to the ses per nea page frame 

FoR j = 1 to 2 
Erasmapher freqcorpEPs, j, (ii - 1) 2 
If Eraserrara. THEN PRINT*Eas error:"; Es scr: Stor 

Ex 

-- seek to beginning of current block 
FSeek FreqcorpFILE, (ii - 1) # ThirtyTvexg 
If Boserror. TheN PRINF dos Error:"; hicherror 

IF i & NunaBees N 
-- get the 32k block and put it directly -ito the EMS page free 
FGetA freqCopf ILE, an AL Easpy, syva c, -shirtyTwoxg 
IF dos.Error TE PRINT "es error:"; hierrx 

ESE 
- toad the left over c632k) bytes 
feta freqCorpFile, Bywall easpg, swal o, -ettoverg 
EF Doserror: THEN PRIt Dos error:"; hierrer 

E 

fiose freqcompFILE 

LS 

1 Rel, AS Freaconp83, alar Rei. As Freccorapé.3 
Reil at ENRel 

initialize the Blank Relative structure 
BankRetNu = 0: alankRecode = 0 
For i = 1 to 3 

Ext 

Blankiel... copi) = 0 
sian kret. Watue() is chrs (D) 

Fies = Nixirs - "Relates 
Fcreate Fies 
foper Fies, Relativefie 

CS 

GPrintRC "Processing keyword O out of "t STRsNugeys), to 10 - 

FOR is To Numfreqcomp 

Erasset freq127, freq127LEN, CLNG(i), Freqconces 

fill this rec with 0's in case there are no FreqCorps 
also to elear the Wariable is case there are it as Relatives 

Rel a larkRel 

Rel. Cede - freq127.code 

GPriratic strsi), 0, 29 - 

-- are there any Freq corps for this keywort? 

IF freq127. Nira THEN '-- yes, so process it 

ords InUse = ordsUse + 1 

ReDIM Retva (1 to freq127.Nuan). As cocesiue 
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IF Exist?...(ConfigFiles) THEN 92 

OPEN configFiles FOR INPUT As 1 
INPUT 1. Fg, bg, Brdr, List Dirs, Doc'rs, Ndxoirs, AbstrDirs, Langs 

CLOSE W1 
ESS 

CAL chiae (6) 
PRINT "configuration file ". ConfigFiles; " Exces not exist." 
PRINT "Press any key to continue." 
do: LOOP UNTIL leNCINKEYS) 
ENO 

END F 

Color fg. Bg, Brdr 

NormAttr = Onecolorz (Fg. Bg) 
* RevAttr = onecolorz (8g, fg AND 7) 

ICLs 
GPrintRC "ELATIVE", 1, 36 - 
:f Not EinsLoaded% THEN 

PRINT "No EMS!" 
CAL chimecs) 
do: LOOP UNTIL LENINKEYs 
ENO 

END IF 

Nd sus 

sus ErasAlloc (NumPgs%, handex) STATIC 

IF EusPages freez K Nuapgs the 
CALL chile(8) 
PRN "couldn't Aldeate CNGcNumPgs) " Sixteenk; bytes of EMs ("; Nuapgs; " pages). 
PRINT "only "; Espages free; " pages were aailable." 
STOP 

ELSE 
EasAllocMen Nunpgsz, Handlex 

EN IF 

ENd SU8 

FIN A-Z 

'REL-N.W.RAS - 

'Invoked: re-inv configFile 
"Creates: Re-Inv.N.dx. Re-Inv. Dat 
"Uses: Retative. 65 dict. Urd for Nunkeys 
"nth Rec of Re-Inv.Ndx contains nth Code, ptr into sei-linwat a Resofcode 
" TrPE MidxType 
w code AS INTEGER 

Index AS ONG 
Nur AS INTEGER 

'pointed to record of Re-Inv. Dat contains code of tre first freqcoop list 
"of nth code the nth codes value in that list 
* TYPE RecValue 
t Rec AS INTEGER 
t Walue AS STING 1 

SINCLUDE: 'Wvadiavc-drivevuservincludev types.bi' 
TYPE linkhead 

Mum AS INTEGER 
FirstPitr AS Log 
LastPtr AS LONG 
Pad AS STRING it 8 

EN TYPE 

TYPE linkNode 
' holds the actual data, in this case the Fc record and its value 
info AS Recwalue 
Ptr AS LONG 

End TYPE 

' cotor Attributes 
coMMON SHARED fg, ag, Brdr, NoraAttr, RevAttr 

' Directories 
cooN shARED Listoirs, cocpirs, keynirs, Mdxoirs 

feap variables 
coMMON SHARED Nodelenz, NodeTemp. As linkMode 

SINCLU88: "WvadiaVc-driveuservincludeVconst.bi" 

internat Suss 

DECLARE SUB Addinkode (Head AS ANY, Info AS RecYakue, Storage. As INTEGER, Freeptr. As tong) 
DECARE SUs config () 
DECARE SUB EnsAllot (NumPgsz, Hand tex) 

External, SUBs 

declare sua EnsallocMen (unpagess, hardlex) 
ECARE SUB Esset (SEG value AS ANY., E.Size, ENuki landie 
DECARE SU8 ERs.Set (SES walue AS ANY, Elsize, ENui, handlez) 
dCARE SUB Ensrehiem (hardlex) 
declare SUB FC lose (Harde) 
becaRE SUB FCreate (Fiehisces) 
decuaRE SUB FGetRT (Handlez, Destination AS ANY, Recuaberg, Recsizex) 
DECLARE SUB FOpen (FileNares, Handle) 
DEcuaRE sua FPut AH (Fienaaes, seG Element AS ANY., E. ize. MuEise) 
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eciARE SU3 FPut Hardle, Source AS AY, Rec.Sizex 
Ect ARE SUS aprintic (sts, Ro?. Cox, car.) 

- External FUN.ONs 

EcLARE FURCTION Ensloaded: 
EcARE FLNCTION Enspages Free2. 
EcLARE function Exist?... filemaraes) 

beclara Function onecotor (forex, Back%) 
Eclare function filesize (file?iases 
---------------------------------------------------- PRNGRA, SAR 

cAll config 

toadfies - stirs + "ICT.R." 
D. dAs dictype 
Nurkeys s Filesize&(Loadfiles) v LENCd) 
It freass. As Freqcoup63 

Fress3LEN a LEN(Freq63) 

loadies r iddirs + "REuTIVE.63" 
Nufreqcoap s Fitesize&(LoadFiles) v. freq65.EN 
Fopen load Files, freqcorphi: 

Red Liriklist6 To Nunkeys). As Linkhead 

info AS Recalue 
info = LEN (InfoX 

Nurages = Nodel EM CLNs(Nuffreqcorp) * 53 v 1633As - 1 
Essallac NursPages invertCates 

FreePtr8 = 1 

CLS 

For i = 1 to NuRFreccomp 

GPrintro stasi 4 out of " + sTRscuafress), 10. 1 - 

FGetRT FreqcenpH%, freq63, CLNG(i) Frees: 

Info-Rec = freq63. Code 
For j = 1 To Freq63.ua 

Info. value = freq63.waluej) 

AddNode linklist Freq65. Copki), ir's, InvertDates freeptre, 

NET 

NEXT 

close input file 
Fctose Freaconph 

start writing inverted fite by traversing the linked List 

CLS 

REDM Mdx (1 To Nuskeys AS NaxType 

Freate Nixirs + "Re-dat' 
fopen Ndkoirs - "RE-NvidAT", Invertatfile 

index : 1 

for i = 1 To Muskeys 

aPrint Rc sTRsci) & " " + STRs (Linklist (i).is . . . to 1 - 
Pitfa = tiklisti FirstPer 

dx{ i Index = index. 
Ndxilin a linklisti-Nuits 
to Hitle Ptr-g 

ErsGet Modelep, Modelen, tre, inveetDats 
FPut invertoatfile, locetemp...info, infor 
Ptr8 = Nodetep.Ptr 

LOP 

Index3 . Idex3 + xi Xues 

f 

Easelera Inwefrates 

flose rawer-tat ite 

FPutah fidcoirs + "REL-tw.NDx", Ndx (1), LEN(N.dx (1), sunkeys 

it " Copyright 1993 by red M. Young. All Rights issERWE. r 
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- New formula 8, 9.92 Y 
f Awgs Awgs v 

potseny (word) = Sarc Total Revalue / Doc Freq x Siga ( Aug3 * -- * Avg6 * - w Awgao Awgs3 f 

tReval is the sum of relative values ff0c: al.; reiative lists 
in which the word appears 

sinclude: vywadi cave-drivewuservincludes types bi' 
TYPE Polytype 

code AS INGR 
Wailue AS SGLE 
ped as stiNG & 2 - needed to take this type a 2 for huge array 

E type 

-- or Atributes 
cotton SHARED Fg, Big Brdr, Normattr, Rev Attr 

-- coar Terp wariables 
cortion shARED feaps, i2, j%, k ... x. 

* -- coach othstants 
cotto SHAREd sixteenk. ThirtyTwok 

-- File directories 
colo shARED stoirs, cocoirs, Keyirs, kirs 
colo shARE dictordEst Rellinwoates 

scue: www.adic-drive uservincludex cost.bi' 

----------------------------------- interna SBs 

DECLARE su config () 
occuResus Dispiisg. (Asgs, r, c) 
Declare sua essaloe (nunpgsa, andlea, Fieliases) 
ELARE S Releases X 

Declara sua windgr cuRava. ulcolz, LRRou..., RCox, Frase, boxcotra, extcoli, Texts) 
erra FJCTIONs 

ARE FCON diets (code.) 
DECARE function free (Array (). AS dxType, ot, code. 
declare FUNcto LoadrateSX files 

xtern ectares 

sitclude: "Wvadic-driveuser includedecares...b." 

PROSRR STAR 

CALL config 
Priratic "Poysey", , S5, -1 

'sss keyword-flagsss "Last Author: 2w Revision: v C 
cost Yersians is last Author: To Revision: ? at 

f: 
-Aug-92, 15:32:18" 

co = 8 - Wersions w 2 
GPrincrc wersions, 2, col, - 

-- Load in code->word dictionary directly into E-1s 

Loadfles = stirs + 'se.' 
icterdS = crosodes) 

- Losk in RELIWA 

load Es a dixirs + "RE-iwai 
Rewarts s actoScades 
I Reinwfat S Recue 
Relrvate ERInwix 

- keyword inverted fite index (which holds the keyc-c code and 
t the number of documents in which it appears acreql) 
cafes 3: Nixirs 4 KYWER.NDX 
dIM kixTemp. As MaxType 

- get the number of keywords 
if exist closef ES) THEN 

muskey = filesize (Loadfles) w EncidxTemp 
ES 

PRINT loadfles; * was not found." 
Releases 
Ed 

EN f 

- dimension array to had the inverted index info 
REbi idxC1 To lurkey) As dxType 

- load the file into the array 
C. FGetACLoadfles, nd, LEN (Ndxterp, Nuakey) 

DI. Ret AS Freqtop63 
Relei = Eice 

loadfles = dxirs + "REATwest 
waRet r FieSizeload Fles W. Rele 
CAL FOpenLadIS Relativefie 

'* DIM ReLinvid. As Nd. Type 
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'* FCose RetInvndx Fie 

All Releases 

" copyright '90 by Ted M. Young. ALL Rights assisy . 
SUS Canfig static 

CS 

IF COMHAmids & Y " TER 
ConfigFiles = COMMANds + "crgi 

ESE 

PRI "to configuratier file indicated." 
PRINF "press any key to continues 
CA Ciae 
do: loop UNTILINKEYs 
EN 

END F 

If Exist?...configFiles) THEN 
OPEN configFiles For NPT As 

INPUT 1, fg, Bg srdr stirs, doeirs, dxirs, Abstrairs cS 1 
ELSE 

CA Cae(9) 
configuration file"; ConfigFiles: " Does not exist. 

PRI "press any key to continue. 
C: P UNTE NCINKEYs 
EN 

COLOR Fg, Bg, Brdr 

Norráttr is onecolor:(Fg, eg) 
RevAttr = Onecolor:bg, Fg AND 7) 

if 80T Ensleaded TEN 
Pr" is 
(All Chine (9) 
EN 

END IF 

Sixteenk at 16384 
hirty wok8, F Sixteenk ag. 
EN SUS 

fiction diets codex static 
ir bictTeip. As Dictiype 

EastESEG Dicttemp, LEN Dietterp), Codex, picturdss icts s rTriscoietTempstry 

* Fulcox 

SUB displisg cisgs, r, c) static 
STAC windopen, Scrx() " is there already a essage displayed 
SHARED Fg 8g 

EN.sgs) O AND indopen THEN Gosus isgclose: Exit sis 
if Windoper. Then 

CAll chines 
OPEN "DEBUS" for output As is 
PRES, iridopsins"; windopen; HEXscwindoper 
PRINT 9. "; Fisgs; "" 
PRIN 9, ; RE: Hexstrut 
PRIt is FASE; 4xsse 
CLOSE 9 
A chie 
S 

ENO 
HILE LENNkeys s : E 

Gosue isgclose 
E. F. 

id = Leicesgs 
If d > S T is a st 

9 g : " Rake sure there's a space to find at cre end (see 
Maxlin leNCMsgs) w Lid a 3 
IF axlin X as Ten Maxin - 23 

'REDI texts (axin) 
in = 0 

0. 

if tin * 1 incr current tin A (also element in text display array} 
tastispc = QInstra;(id + 1, Msgs, " ") took for the last space so we can ord Lirap 
text{lin) = LEFTS (Msgs, last spc - 1) 
sis IDs (sgs lastspc + 1) reserve portion of string that's in ts 

loop While LEN (Msgs) x vid 

Msgs a RTRIMscMsgs 
IF LEN (sg.s HEN 

in si lir - 1 
Texts (Lin) = Msgs 

F 

IF r KX O ANO c = 0 THEN 
r = r 
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FClose cadt 

ClearScro 4, 8, 18, 72 'cerattr 

load ritoes s. Fees 

EMD FUCTO 

SUS 8eeaseS SAI 

if dict ordetS THEN CA. Erns Rees (dictories 
if RelinwbatEMS THEN cAL Ernsret MenReinwaters) 
EN S8 

SU indgr (URaw, ulco, LRRow, L.R.Col. Frase. Boxcour, textcor, rests starte 
BoxO(ULRow - i. ULCol - , LRRow - 1, LRCet 1. Free, Bocotr 

CR clearScroU1Row, ULCol. RRow, LRol Boxco 
CA.l. aPrintRC("" + Texts "3", ULRow - 1, ulco - 1, textcor 
Ei Se 

DEF A 

EEY. As 

“Invoked: NEWKEY configFile 

'treates: Newkey. Max Newa. Nds 

Uses: key-Ndx. Weight. Nix, poly Se?ay...bat. Kynwrtsci. 

eva. Ndk contains re- weights for to n sorted by a new weight 
where Newweight = weight a (Poly - 12S 

* TYPE weightAvgNdx127 
weight (1 to 127. As single 
ault SSNG 

ult is used to vary the nurber of sentences in the abstract prograft 
Newkey-midx contains the corresponding codes for on 
i.e., sorted by their new weights 

type keydx127 
Nur AS TEGER 
code( to 127) as SER 

'INCLUDE: Wvadinac-driveUSERINcubeypes.It 
's Include: "Wvadiavic-dri, evus Rincludetectares B. 

PE valcademype 
Walue AS SINGLE 
code AS INTEGE: 

e TYPs 

TYPE Multrype 
code AS INTEGER 
Nur AS NSGR 

'N TYPE 

CONST FASE e o TRUE = tier False 

CECLARE FUNCTION load IntcEMS; (Files, NoMsFlag: 
DECLARE SUB Newkey () 
CECLARE SUS config () 
DECLARESU EmsAtloc (Nuapages, Handlex, loadif its 
DECARE SL3 loadata () 
decl-ARE Sue Releases c) 

--------------- COMMON SHAREC variables? Arrays ------------- 
Color Attributes 

COMMON SHAREd Fg, eg, Brar, Normattr, Rewater 

cors cars 
COON SHARED Thirty Twoks, SixtyFour, Sixteenk, sing, cob, sankBits 

directaries 
OPON SHARED NdxDirs, Doctoirs, Keybirs, lstoirs, Abstris 

ava file sizes and es handles 

CoMoh Shared keyndix FILE 
CE SHARED PoyseyEMs. Polyvalue. As PolyvalueType patyen 
COMON SHARED keyEMs, weightEMs, PolyEMs 
COMMON SHARED key File, weight Fite, PalyFile 
Cotto: SHARED Weight Terp as weight Ndx127, weighten 
Corrica SHAREC Key Teap as Keyndix 127, keylen 
COMON SHARED Yal Array. As weightAwgNdx127, vallen 
Corto SHARE lenterc. is key File, evalueFile. Nevalues 
corrior SHARED Polyns's Flag. Keynoeisfag. eightions flag 
-------- AI de - 

CALL config 
vallen LEN (warray} 
All laaddata 
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Files a dxpirs + "Newkey.ndx" 
FopenAL Fites, 1, k, Newkeyfile 
-- if the fie wasn't there create it 

IF Newkeyfile = -1 THEN 
Freate Fies 
fopenAt files, 1, 4, Newkey Fite 

END F 

Fies : Nddits + "ieva, .nd." 
fopenal Files, 1, 4, New valuefile 
i -- if the file wasn't there create it 
If NewalueFile = - i.e. 

dreate fities 
Foperatt Files. . 4. Newvaluefite 

EN IF 

printR. "RexEY is CRKis", 2, 30, -1 

call Newkey 
cal Releases 

EN 

SJB config STATIC 

F coratos c > "HER 
configFilies = COMANes 
spec: s INSTR(ConfigFiles, " ") 

5,404,514 

IF seclec THEN configFiles = LEFTs (configFiles, SpcLac - 1) 
configFiles = configFiles + ".CFG" 

SE 
chifre 5 
PRINT "Usage NEKEY (catanariel." 
so 

Ed F 

iF Not Exist(configFiles) THE 
PRINT configFiles; " was not found." 
PRT "Press any key to continue." 
o: coa at N(INKEYS) 
EN 

EN if 
of EN configFiles FOR INPUT AS #1 

INPU 1. Fg, e.g., Brdr, stoirs, accoirs, dxDirs, AbstrCirs. Langs 
LSE is 

Normattr Onecotorfg, sg.) 
Rev Attr = oneccarabs, g and 7 
Sixteenk = 38. 
ThirtyTwokg = sixteen K - 28. 
CS 

F. No ascadec is 
chise 8 
PRT the Es has not been loaded." 
stop 

End IF 
E! sis 

sus Easalloe MusPages:, Handle, Load FILES STATIC 
CA. Ersallocea(NunaPages, hardle) 
F Elsierrer N 

Prir "couldn't allocate"; CNGcluRPages sixteenk; "bytes of EMS for ; Leaf Iles 
PRINT use disk space. 
andle 

E. F. 

END SS 

SUB adata SATE 

- lead eight.dx into EMS 
Files a kixdirs - e.g. ix 
IF of Exist:Fies E 

cis 
PRNT Files; " riot found." 
CA Release:S 
Sp 

EN F. 
weight Len - Lenkweightesg 
Weighters = Loadintos(Files, eight Notts Flag) 
If weightnessflag the 'use disk 

FOpenA, Filies, 0, ... weightFile 
END F 

" - load Key Ndx into EMs 
Files = dxis + key. 
IF Fot existakfiles HN 

CS 
PRINT Fies; not found." 
All Release:S 
SOP 

ENO F 
keylen = LECKeytenp) 
KeyES at lead Intoeris(Files, Keyhoes Flag) 
IF KeynotMsFlag THEN 

Fogers. Files, 0, 4 key file 
E. F. 
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"--- load Poysery. A 1 raelis 
Files - dxfairs + Polysisy. Aft 
F NQ exist.(Fies). The 

CS 
PRINT Fites: " rics found." 
ALL Release:S 
SOP 

Ed EF 
Bir Potyvat as Polyvaluefype 
Polylen LEN Polyva) 
PolyEMS = LoadintoSMS (files, polyNatMSF tag) 
IF PolytoeMSF tag THEN 

fopen-At files (, , Poly File 
E. F. 

"Numdo.cg. = Filesizeg(-idxc3rs + "KEY.NDX") keylen 
Numpages Mundoc CG (watten y Sixteenk + 2 round off -o nearest 2 pages 
"Ersatak NURPages. Newatues "rewardx' 
"FOpenA, Fies, C , Newaiuees 
ENO SUB 

function load intoEMs Files, NossFlag) static 

- Returns the arke where the file was loaded into --------- 
moEMsFlag = False 
EMSPg = ErsGetPFSeg: 
Sizeof File: Filesizes 

r Nurages = sizeof files v. Sixteenk + 2 round off to nearest 2 pages 
Essallac NuePages, Fiests Files 
F FileeMS = 0 THEN 'not enough EMS use disk instead 

NoEMSFlag z TRUE 
EXT FN 

EN IF 
Nurs2kBlocks a sizeof Files v. Thirty Twog 
Leftover8 = sizeof file& - (Nurs2kalocks Thirty Tuokg) 
FOpenAll Files, , , load file 
FOR a TO us2kBlacks 

8x 5, 15 70 2. Rewater 
PaintoxO1, 5, 7, Rewater 

oPrintRC "Loading "t files t" block" + STRs (i) - " " ' s Rs. Num32kBlocks . . is 12. Rear 
rap pages of the Eris aenery to the EMS upper men page frame 

for j = 1 to 2 
Erashephea File:Ets, , (i - 1) 2 
IF Eraserror: THE PRiMT "Eras error:"; esserror: stop 

NEx 
- seek to beginning of current block 

fSeek Load FILE. (i-1) * Thirtyrox 
If Bosirror: THEN PRINT "Dos Error:"; whichError: so if i & Nus2.stacks - 1 THEN 

"...get the s2k block and put it directly into the EMS page frate 
FGetA LoadfilE, BYVAL EMSPg, swAL 0, thirtyro 
if DOSError: THEN PRINT "Dos Error: Whicherror: stop 

Es 
'-- lead the left over (c3k bytes 
FGetA load FILE, BY AL EMSPg, analo, leftover, 
if doserror: THE Print los Error"; hicherror stop 

END F 
Next 

Flose act 

CS 

oakinto EMS is Fies 

END UNco 

Sue Newkey static 

Rebir Awgratio. To 27 

Awg: 

DocNun fileSizes (dxoirs - "Key.dx) ENckey Terp) 
FOR RecNua, E 1 to courg 

printRCDocument it" + STRs (Rechung), 10, 30, -1 
If Key NoEMSFlag 

FGetrt Key Fite, key Terp, RecNung, keylen 
ESE 

ErsGet Key Temp. Keylen, RecNung, keyEns 
ENd F 

if eightNees Flag THEN 
FGetRT eight file, Weight Teap, Rechung, weightle 

ESE 
ErsGet WeightTemp, weighten. RecNung, weighters 

EN IF 

If keyTerps. Nua = 3 FHEN Keyte Rip.Nua is 127 

REDIrt tempArray ( To Key Tepp. Nun) As Valcoxetype 
FOR i : 1 To key 

IF Polyh 
3. Miya 
sFlag THEN 
IRT Poly File. Polyvalue, CNG (Keytep.code(i)), Polyten 
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load the Inverted bata files 

files Ndxoirs + "Kyivertis 
If No existxifies Ties 

PRIM files; " was rat found, 
END 

END F 
Nutkeys filesize&files wide 
REDI Terek Indx (1 to Nunkeys) as dxType 
St. files. SEG espKindx (1). NdxLE, Nukeys as Saat(NdxType 
9PENNdxirs * “KINVRTS. Mix" for RANDOM as 1 E foR i = 1 To Nunkeys 

KYIndx. Index 2 eneKYirdxi Index 
Kindx.Nun = Tenexyinds(). Nun 
locate 10, 25 
PRN is 
PUf 1, i kyngx 

NEx 
ERASE Teapkinds 
CS 
Close 
Ed 

FIf A-2 
SINclude: 'wuservinclude typess 
"SINCLUDE: 'WUSERVINCLUDEEcLAREs. 
CONS HaxText = 2500, Asc = 8, Ascq 
CONS Sixteenks 16584, thirtytokg = 
YPE den 

r 
er 

EN Tra 

57, FALSE s 0, Rues or As 
268 

AS INTR 
As TGER 

DELARE FUNCTION Get Sentvue (sentinum, dundard Walue As eightAwgldx127, keyTemp As <eydx127} 
DECLARE FUNCTION instrTbis (startz, Sources, cars 
EARE function loadin 
DECARE Function extract 
ECARE SE 
DECAR st 
DECAR SU3 
ECARE SUB 

BECAR sys 
CELAR S. 
CAR sus 

BEARE SUB 
CECAR st 
DELARE SUB 
ECARE SU8 
DECARES 
st ARE sus. 
ECARE SU3 
EARE SUB 
declare su 
ECARE stus 
fecaRests 
decaResus 
ECARE S. 
ECARE SUB 

declare sus 
ECAR suia 

COMON SHARED Fg ag, Brd 
COMON SHARED listoirs d 

-------- coice SHARE variables/Arrays 

es. Fies 
rds (Sources, chars startx 

Changechar (ixts, keepstrs) w 
config (Machires, Begs, Fing) 
chopping (ses: 
CiSenterce (essent, Sents, Nunerd 
DictSoftSearch (Key feap As Keyndx127, Keepelun, Sigist) AS Wordcode, certist() as ordede best Hander 
Extract Bee (ccNurk, TotsentNua, Handle, NoText Flag 
ExtractFullText (TxtEsz, Fuths 
ExtractSent (SentMuay, Sents, lensenx. Hedeg 
ExtretfordNu (Sources, ordnuaz, startx sex Estiocluspages, andle, loadfies 
fittScrino (UL, LC, BL, RC, cor, char) 
Syrgists, Nuord, Nukeyword Foundz, sent, Murkey. Cotelist(). As wordcode 

findsingkey (crdlists (), Nuuordx, Murkeywordfoundz. sent Mus, Nurkey. Sit-ist?. As ordcode 
GetkList (Doetiung, singist () as ordeode, conblistic as ordcode, Keyfert as Keyday LoadCate 

Storefag Munkey lords), Nuaardt value as eightAvghg:27, Key Teip. As Keyd:127 Readinglish text firstlines. Lastiinegardlex. TotSentius 
Readgerantext (Firstline, lastines, handle TotSerius. 
Relessees 
ReadSection (ixts, SecArrays (), ArtArraysc}} 
ordarse (se's lensen, Senthur. oralist or riteSentence (Sents, Best, Abstrpose 

ior Attr. RewAttr. 
irs. Docbirs, Abstroirs, Atlists, largs 

ESER is Sodus actCodeh, KeyEris, values, Murasing COMON SHARED DocNdxFie, bacFile, Abstrafi lie, Abstrfile, text:Nung 
SEER KeyardsoundNdx () As wordnidxType.k. listType 
COMON SHARED sentaxcy is Sent NdxType, TextArray() as Textype, Tetsentius 
SENSAE Keeployberss, keeps. Abbrev1st, is Abbrevergs() 
COMON SHARED Sections (), Articles. Paragraphs (), Artikets (), Numerss COMON SHAREO Hear Prefixess (), prefixess 
-------------MAIN out 

CALt. Config(Machines, Begg, fing) 
All oeddets 
files s Bocoirs - inox. 
FOpenAL Fites, 0, 2, CockxFile 
files = ooeoirs - rtyr 
FOpenAll filies, 0, 2. cocfie 
fites = Abstribirsk *.ND" achines 
freate files 
FOperal files, , , AbstridFile s 
files AbstrDirs - "...tx" . Machines 
Freate Fies 
fopen&tt files, , , abstrfile 
Court & = Filiesize&cdoctoirs - "Nox") \, 8' number of records (i.e. files 
'ON ERROR 60 to errortiarie 

dir Abstr AS ISA-type 
lier Abstr at Ncabstry 
Abstres3 e. 
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for DocN. Beg. To fing Count Atts - IN REAt progRai to count 

PRINT FRE('' '') 
Nurkey = 0 

l, Extract boc (ocrlun, Totsent Num, Txt Eris, Roi et Fag. 
ext flag. No Text Flag = FALSE: Goro Next Doc' if no text in rd. f. --- such do 

REI Muraord to acsentua 
REEE Nurkey.orcs (i to Totsentium) 
REP Key ord founded: (1 To TotSent Nua) as wordNdxType 
REDIM keyword found (1 To 1) As list Type 
REDI. Singist ( To ). As Wordcode 
Reft Coablist to As crecede 
DIM Key Temp As keyrics127 
All Setkuliseochung. Singlist (), coablist (), keye 
U - 6: C = 25: all 9: Rs. 55 
Box0, LC, a, RC, 2, RewAttr 
saintbox0 Ult c, s, Rc Revattir 
printRC document " + STRS(Doching), UL + 1, c. 9, Revar 
Sprinc iota Sentences" STRstotsentinun), .2 cS a 
Box0 ul, lic, BL, c. 2, Rev Attr 
for Sertus 1 70 totSentNua 'How sany sentences 

CAll ExtectSentsertiuh, sents, lensen, Txtes. 
Rep usadists. To 

case (sents, lensen, Sent Num, lordlists(), Nuords 
iF Nuacresentium) x s the 

Call findsabkey (WordLists(), Nualord(sent Nukeybords setNue), sent Nun, Nuskey, tonblists 
All finisingkeyclordlistsc), Nualard (sent Muskeyards (SerNua, sentinua, Nickey, Singlist()) 
ft scrout. * 1 c + 1, BL - 1. RC - 1 Rev. 
Sprint sentence + STRs (sentinua, ul. 1 . 5. Reya 
Pristic "ords * STRS (Munlord(sent Nuy, Uls. 2, t is, evattr 

nut go c. 291 in ests 

(PrintRC "Keywords " . STRSchunkey lords (Sentrus)), L. s. c. 5. RewAttr 
RSE artists 

eld : 
NE 
"erase text: wiraut punctuation and extract the flu et 
CAL ExtractFlexitxtes, Fuersy 

'--rxes--create abstract and write it onto the disk 
CLS 

l, : t = 2 is s : R is 5s 
Boxo U, c, el. Re, 2, Rev Attr 
Paintox0 ty, , 8, R. RewAttr 
print Pocuse it " + STRs (DocNuing. UL + 1, Lc 9, React 
intRc ovat Seriences" + STRS (Totsent Num), UL + 2 c5. Reva 

ENTxt = 80 m 
Abstrfirst = tistrpose 
Mooreftag - FALSE 
DI lordvalue AS weightAvgNdx127 

ES6et lordlaue, les (Wordvalue), acture, watuetts 
feet Wauees, ordvalue, DocNua, Encordvalue open "origin" for output as 8 

or "New" FoR ept as 9 
c 

REDIM Keywordssc1 To 1) 
All Rank(Bessent. Moorefiag, Nuskeywordsc, Nullard (), lordvalue, keyTeap) IF MooreFlag THEN Exit po 
CAL ExtractSent (Best sent, sents, lensen, Futes 

PRIN is, sents 
Call cutsenterce(Bestsen, Sents. Musord 
All ritesentence Sents, Bestsent, Abstrpose 
CALL chopping(Best Sent) 

LOOP UNTIL NecreFlag 
close 8, 9 

Abstr. Last - Abstrpose - 1 
fputt AbstrNixFile. Abstr docus, 8 
ell. Deserranker 
if Textuan, x axes. He 

All easieties (Fums 
ESE 

ERASE TextArray 
Frespace = FRE" 

etc. F 
chts = INKEYs 
FEFTS(chts, 1) = CHRs.27) THEN 

GOO finishirk 
EN IF 

tiextboc: 
SE mod, Nuskeywords. Keyword Found. Keywordfoundid, Singist Cenbist 

CAll Ffush (Abstridxile) 
CALL Fflush (Abstrfile) 
CAll fftushccoedefite 
All Fflush (cocidxFie 
NEXT "ckctisent 
Finishark: 
a2 it TIMER - s11 
his sai w 3&C 

a ca12 MoD 3600) wao 
$ (Ca2 to 360 to so 
in Total : " : SRs: " " STRS (M) - " n " - stasis . . , 9, 25, Mc-Attr PrintRC "Total : " + stris(a12, 20, 25, Normat 
Flose Abstricx 
Flose Abstrfile 
Close scNexFile 
Flose scFile 
Ret easserts 

END program 

t-sew of Air cous---- 
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"--------------------- As 

Germaforewiature: 
BAA 'B'' "eitsch." 
ATA 'K' ,"subj", "obj" 
Eng Abbreviature: 
AA " sessrs', 'sen", "rep", "ms", "dr" "drs' Englseetions: 
AA section 
ATA 'Article" 
Gerarsections: 
DATA "paragraph 
Bar A. "Artike", "Art" 
unata 

DATA "I", "ii", "III", "v", "v", "v", "vil", "viii', 1 to 
DATA "x", "x", "x111", "x:y", "xyl, 'XVII", "xviii", "xx", "xx. 
DATA "xx"."XXII", "xxiii". "XXIv", "xxv", "xxvi "."xy II", sixviii. xix., xxx. 
's Include: 'wuservinclues prefixes.' 
SUB changechar Txts, Kesostrs SAT 

replace all chars except contained in keeps 
News * * 
FOR Exts 

if INSTR(keepStrs, MoscTxts, i, so THEN 
SKx.S. i. 1 2 News 

E: i: 
NEX 

EN 5 

Sub Chopping (Best static 
'delete kw which is found already from the kutist 

Nicodes KeywordfoundNdx (Best). Last - Keyword FoundNdx (sest). First 1 
RED codebelete (1 to Numcodes) "array of the codes which should be ded 
: ) 

Fo i KeywordfoungNdx (Best). First To Keyword Founded (Best last 
if Keyard Found (i) code & O THEN 

e- j + 

Codecelete() at Key ord found (i) code 
Elst 

Nuacodes Municodes - 
EN IF - - 

NET 
FOR is 1 to usould key ordford 

All Search (SEG codedelete(1), Nuacodes Keyword Found (i). Code. Found, 0, 0, -1 Found * > 1 THEN 'delete this ord 
Keylordford coxes ch 

Keyerdfoundi-Nu s 
E. F. 

NXT 
EN S8 

Sue config (achines, Bega, Fins) static 
Cads = RTRIMSLRIMscoMMANDs) 
Paris 2 Incourt (cads, " ") + 1 nuber of parameters 

if Paras He 

Expected information on coarsand Line: 
Config file, first Doc, Last coc 

Eac Cods"., Strt, slen - extract first part 
DBNames = Midskcies, strt, slen) 
ConfigFile:S s bares + ces 

Extract Cinds, " ", 2, Strt, slen '- extract second parts 
Machines at MIDs (cads, strt, sen 

extract cirds, 3, Stre, Sler "-- extract third part 
Beg& = GPval.gcribs (Cnds, strt, sen 

FactCd4 Strt, ster -- extract fourth ar. fin. GPval. L3 (Miscends, strt, sen 
ELSE 

PRNT 
R"ABSTRAC Program Error: Missing Parameters 
PRN 
PRN 
PRINT "Required Parameters are: it 
PRN 
Print "Abstr config File First coe last cit 
PRN 
chise 3 
PRET press the spact Bar to exit: 
is = NPTs 1 
Ed 

EN F. 

OPE ConfigFilies FOR INPU. Access READ SHARE as 
INPUTH, Fg, e.g., Brdr. List Dirs, bocBirs, dxoirs, AbstrDirs. Langs 

COS 

OPEN List Dirs "a" + Langs - ". LST FOR NPT as #1 
like NPU is a lists 

CS 1 

Norrattr is one Color:(Fg, sq) 
RewAttr = OnecolorZ(Bg, Fg AND 7) 
CS 
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replacement string for punctuatio? 
keeps as " " 
keephonumbers S = " " 
For j = 65 To so: keeps = Keets : chas(j): NEXr 
for j = 97 To 122; Keeps = Keeps * chRs(); NEXT 
keeps = keeps "&" 
keephonumberss = Keep 
for - as to 57: keeps = keeps : CHRs (j): NEXT 

StoAE Getsan.Abbrewiacute 
RED Abbrevis (1 TO 5 
For i = 1 Q is 
Rap Abbrew Sis 

NEX 
a 1 

REM Noises to 1) 
iF Langs = "GERMAN" THEN oirs. "Noise. bar" for INPUT ACCESS READ SHAREDAs 

to NT. EOF () 
RebM preserve Noises 1 to 
ItPT , Noisesi) 
rs = EFrs(xcisesi), LEN (Noisesci 

isest is cases(EFTS (rs, 13 * b{ns. 2 
i e i + 1 

loop 
OSE 1 

Ed F 
IF. No Ensloaded. EN 

cite 8 
PRINT is the Eris driver has not been loaded." 
stop 

BIM AbbrewEngts (1 To 8) 
for i = 1. To 8 

READ Abbrevengsi 
NE 

sections to 5 
For is 3 

RA section.Sc) 
Next 
DIM Articles to 3) 
For i = 1 to is 

Ras Articles: 
NEX 
ExM Paragraphsc1 to 3 
For i = to a 

READ Paragraphs is 
NE 

Artikels to 5 
For i = 1 to 3 

RAd Artikes 
ext 
ouberss to 39 
OR i = 1 to 30 

REA Numbersski 
NEX 

If Langs = "GERMAN" TriN 
Store serran efixes 

ESE 
ResToRE English? -efixes 

END if 
RBI Prefixess (2 TC) 
IF tangs = *GERMAN" THES 

For is a T 9 
Reap f : rstralfs, secordaifs 
Pref isski) = Firsthafs t Secondhalfs 

NXT 
ESE 

or i = 2 To 
RA pe 

EXT 
IF 

Ret Meatprefixess & 
1. Langs = "GERMAN" is: 

For i s 3 & 
BEA firsthafs, secondHafs. Thirdhalf 

prefixessci s. Firsthafs * Secorkhalfs Thirdalf's 
text 

ESE 
FoR i = 3 to 14. 

READ Meanprefixes (i. 
NE 

END F 

No Sl 

sub cutsentence (Bestser. Sents Nord) SAIC 

is rocedure leaves in the sentence only keywords with characters of both sides but always ful lord and charges the rest with "..." 
* 1 collect the keyworcs into array 
a find this ku's in resentence 

characters (but fut word) of both side if there is 
i soeething else the eut it 

in a oldsts = '' 
've unbers fed & Fay 
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Eyrdd (Best sent). Last - KeywordfoundNi(Best sent) first ... 1 
REDIt Keywords.Sc.1 To Nuacodes) 
for i KyroundNdx (Best sent), first to keywordfordd (sessentist 

IF Keyword Found (i) Num « » 0 THEN 
if INSTR (oldStrs, RTRIMS (keywordfoundistry 

n it n + 1 
Kiyorgsson RTRIMs (keywordfoundistry 
oldsys old strs Keyurdsson . . . 

END IF 
END F 

Next 
RED PRESERVE keywordss(1 Ton) 

for each kw find position 
Sert Ceans e Sents 
call chargechar (Sent cleans, KeepNoNumberss) 
If Langs "GERMAN" THEN CALL Lower (sentceans 
Nuakey - 0 
REDI KeyStart( to Nuracodes) As Wrden 
Firstine = TRE 
For i = To 

Star 
O 

Murkey - Numkey + t 
'check the first Word with capital letter before 
if Langs = "GERMAN" THEN 

Keystart (Numkey). Wrds INSTR(start. sent cleans, keywcass(i) . . ) 
ELSE 

IF Firstriae THEN 
*yst (Nukey-Wrd INSTR(Sentcleans, RTRI's cuCASEs (LEFTs (keywords.sci. 1 ... rostkers END F 

If Keystart (Nurkey). Wrd = 0 THEN 
Keystart (Nurkey)-Urd = IHSTR(start, sent clears. Keywordssci) a 

END F 
"if still not found try add "s" to the end of the firs: word 
If KeyStart (Numkey), wrds O THEN 

Spoc = 1 NSTRCKeywordssci). 
If Spot THEN 

Kws F LEFTS(Keywords sci) splos - 1) - is . MIDs (Keywords's(i). Sploc 
ELSE 

KVS = Keyjordssci) + "is" 
EN IF - 

Keystart (Nurkey). Wrd = INSTR(start, sent ceas, cus) 
END F 
Firstime as FALSE 

EN IF 
Keystart (Numkey). Len = LEN (keylordssiy 
if KeyStart (Nurkey). Wrd ( 0 THEN 

Siyakey.rd, KeyStart (Nutkey). Len) = STRINGS (Keystart (Nucy. 32) Start F. Keystart (Nuncey).urd - KeyStartcNurkey). Len 
Nd. If 

of Util Keystart (Numkey). Wrd = 0 OR Nuakey = Nuscodes or start systs) 
If Keystart (Munkey). Wrd F O THEN Numkey = Nuskey - 1 
If Nurey Nuon Codes THEN EXIT FOR 

Next 

CALL Sort(SEG KeyStart (1), NunKey, O, LEN (Keystart (1)), o, -1 
j = 0: Shift = 0 
'cut the first part 
if KeyStart(1). wrod > 40 THEM 

DelPoint = QInstra(KeyStart(1). Wrd - 40, sents, r ) 
F depin & O THEN 

Sents = "..." + MIDS (sents, de Point) 
Shift = DelPoint - 3 

END F 
ENE F 
cut the saiddle parts 

FOR i = 1 to Nuaxey - 1 
if KeyStart(it 1). Wrd - KeyStart(i). Wrd + Keystart(i).len 80 TE, 

consert INSTRSKeystarti). Urd Keystart (i). Len is - shift, sents, . . detpointend = Ginstra(Keystart 4 yrd shift - 40, Sents. " ") 
if DelpointStart > 0 ANd DelPointend cePointstart HEN 

Sents LEFTS (Sents, DelPoint start) + "..." Mios (sents DePointEnd) shift shift 4 de PointEnd - cellpointstart - 3 
EN IF 

END F 
NEX 
'cut the iast part 
If KeyStart (Nurkey). Wrd <> 0 THEN 'owerinsurance 

if LEN (Sents) - (Keystart (Nunkey). Wrd + Keystart (Munkey). Len - shift to the 
Del Point INSTRGKeystart (Muskey)-ird + Keystart{Numkey)...en - shift . 40, sents, " ") 
IF delPoint CY O ANd DePoint & LECsents HEN 

Sents LeFTS (sents, DelPoint) + "... 
END F 

SND IF 
END F 

and Sus 

SUB DictSortSearch (Key Temp AS Keyndx127, Keepnue, Singlistic AS Wordcode, cobList as ordcode STATC 
Binary searches thru an array of DictType (word & codex for a 
word and returns the code #. The EMS handle and the rusber of 
bictcode entries are coration Shared. 

di (ictTemp AS Dictiype, DictTemp2AS dict type - 
Epict = LENcdict temp) 
F0R To keepNum 

code = Key Terp. code (i) 
= 1: R = dictcodex total number of code entries 

t 
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x = (CG 3 + R) v 2 
ErsGet is picte?t Erict, x codex 

IF (oce ( dictierop. Code THEN 
R = x - 

ELSE 

iF Code Dict Teap. Code OR Langs "English" E. 
= x + 

Save it terporarity in case we need to restore t 
if the forward/backward look doesn't bring any 
positive results (i.e., we didn't get a catch, arc. 
need the original pictTemp for the loop test 

SWAP Dict reip2, DictTeap 
Emsdetet icterp, lict, y + 1, itcode: 
IF ?ode e Dietetip.code THEN 

x = x + 
EX G 

ES 
Eisgerlet diettemp, E-Dict, x - 1 pictees. 
If Code - diettemp. Cede HEN 

x = x - 
Exit to 

END F 
END F 
SAP picterp, Dictreap2 
= 

es. F 
EN 

loop UIL Code = DictTemp. code of > R 
store previous ords with the sase code 
as x 

00 
Emisse:El die 
IF its acc 

and Nitt in sietcodex 
= de EN 
INSTR(apRfries (dictTern.str), " " then 

Nutters Muracs + 1 s 
REDIF PRESERYE Corbistc fo Murncob AS Jordcode 
cobtist(Nuacoub). Code - oietTemp. code 
Corblist (Nuecoab str = Dictreap.str 

S. 
Nuensing = Nursing + 1 
REDIPRESERVE Singlist (1 To Nursing. As wordcode 
Singist(using. Code Dictreap.code 
Singlist (Nursing. Ser as Dicttempstr 

E'. If 
EN F 

r > 
top UN picters cede &X code dR r s 
n = x + 

Erassets pieces, Edict r bietectex 
IF Dicttemp.coce = Code THEN 

F INSTRCGPR rifos (dittTempstr), " : THEN 
ufacts f acob + 
RED PRESERVE coatlist To Nuncoaib As Lordcose 
Comblistchuacorb).code = Dict reap.code 
ColubList(nutcomb).str = Dict Temp.str 

s 
Nurasing - Nuasing + 1 

REDIMPRESERVE singlist (1 to Nuasing). As ordcode 
Singlist Nursing code ictfeep. Code 
Singlist (Nussing).str = Dictreap.str 

EN. If 
F 

set r + 
loop unt It. DictTerip. Code {^ Code OR n piettode 

Next 
Scrtt Singlist) using, 0, 66.2, 6. 
Sortt Cortlist, suscab, 0, 86, 2, 6& 
ENE st 

SU scserradler stage 
F Serror: EN 

Chiae is 

PRI "Error '; Errorsgs (hichError:}; occurred hit Writing Abstract Index bec ": ocus 
FCose AbsternexFile 
Fkose AbstrFie 
FCose Beece 
Fisse scie 
Reteases 
8N) 

If 
EN SU 

SUBasalloc (ius Pages, Handez, load FEs static 
CAL EasAtochencNurPages:, Handex 
if a.serrer. THEN 

could allocate"; CLNG (NumPages) * sixteenk; "bytes of Els to . All Releases 
All chiae (2) 
ENd 

loads 

ENS Sts 

SUB Extractdoc (does urg. Totsentmun., Handez, NoText Flag static 
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DIM Doc AS ISAPitype 
CS 
BoxO 11, 25, 15, 55, 2. RewAttr 
Painteox0 1 25 s Rev Attr 
opint Rc "extracting casurent #" + STRS (DocNung), 13, 28, Rev Attr 
handle - O 
NoText Flag - FALSE 
"--Extract document frca file 

fGetRT oochidx Fie. Doc, DocNum, 8 
textung = doc. aste - Doc. First8 + 1" tires of text in the file 
if textus X axext THE 
(Printro f", 2, 2. -1 
-- Allocate EMS to hold the Text file 
Numpages = sca • Text:Nuo& / Sixteenk 180 bytes per line, 
call asAtocencNunPages, handlex) ' 16K per EMS page 
FEserror: EN PRINT "couldn't a locate"; Nuapages * sixteenK; "bytes c' EMS. Sto 

ELSE 
1F Jext Nung (= 0 THEN NoTextflag = TRUE: EXIT SUS 
REM extArray(1 to TextNuns) As TextType 

END F 
- Read document into EMS elirinating bank lines 

change non-alpha chars into spaces 
IF Langs = "ENGLISH" caut ReadenglishText(Doc. First &, Doc. Last&, Handle, Totsent Muay) 
Elself Langs = "GERMAN" THEN cal Readgermanet(Doc. First&, Doc. Last, Mandie, TotSentMu?2) 
END F 
CLS 
END SUB 

sue Extract Fulltext (Tx:EMS, Futlers) Static 
...-extract fuit document from file (should be noved into subroutine) 
di dot AS ISAvpe 
IF Textuang X ractext THEN 

call assRelheacTxtEMSZ) 
Extract full document fron file 

-Accate EMS to hold the Text file 
Nuapages = 80& * Texthium. / Sixteenk + 1 80 bytes per lire, 
All EasAllochea(NumPages, fullS) 16k per EMS page 

128 

if Essrror: THEN PRINT "couldn't allocate"; NumPages * SixteenK; "bytes of EMS.": STOP 
Nualines a 0 
dirt feap1 As sTR80 
lenTeap LEN (Teap) 

FOR 8 at Doc. First. To oc.uast& - 
FGetRT Doc File, Temp1, is 80 
Nulines = Mulines + 1 
Easset El Temp, lenterp, Nuelines, Fulleisz 

NEXT 
ESE 

ERASE TextArray 
RED extArray ( to TextMung. As extType 
Nu F TextNun, 
Ens2Array TextArray (1), 128, Nun. Txtens 
CAll Eusretreactxtents 

ENG IF 

END Sus 

SUB ExtractSent (Sentinua SentS. LenSen. Handle) staf 

pIM Temp1 As stRao 
Lenterp = LEN creap1) 

'-Get one sentence from the document 

is Sentildx (Sentius). 
IF Text:Nuo, X MaxTest - 

EssGet1El teap, lenTemp, i, Handle. 
ELSE 

Te?p1. Str S. ex:Array ().str 
END F 
Sents = RTRiis (LTRIMS(RaritscTemp1.str, 80 - sentidssentiaac - 1) . . I 

IF Sentitx (Sentuax.e. X Sentinkx (Sentinuan). The 
for is ser:Ndx (Sent Nua). BL + 1 To sent Ndx (sentium) El 

IF textNua X MaxText THEN 
EnSGet1el Tepp1, Uenfeng i Handex 

Terp1.st r = TextArray(i).str 

S = Sents + LTRIMS (RTRIMs ((Temp1.str))) - " " 
Next 
: ENER S(Temp1. Str)) - Senthldx (Sentinuo). Ec 

Sents st S (Sents, UENCSents) - ly 
ESE 

f SetS = s (Sents, (Sent Ndx (Sent Num).EC - sentidx.csent Nun).Bc 1)) 
EN 

Ler-Serh = LEM Sets 
EMd St. 

FUNCQN Extraords (sou: Char's Start). STAT 

'extract word froa SourceS for Start to Chars 

Sources = PTries(Sources: 
LenStr = LEN (SourceSY 
Slen c 0 

FOR i = Start TC enStr 
IF ICS(SeeS. i. 1) is charS AND Sten > 0 THEN 

ext FoR 
ESE 

128 
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FOR s (last To first step -1 
ords st incount(QPRTries coablistcy.stry " * 'court nuaper of ords 

he keyword has more words than are left in the wors. List 
skip it, because there's possibility of a patch. 

if lords Nunnerd - i + 1 so Skipcoabkey 

Currkeys = Extract lords(combist (j).str, " " ' extract first word 
slen = LEN (currkeys) of coabined key ord 
Start = Sen - 
If RIGHTS:(currkeys, 1} = "ft the 

Exact RJE 
CurrKeys = LEFTs (Currkeys, sten - 1) 
Slen = Sera - 1 

ELSE 
Exact = FALs 

E. F. 

-- compare first word of combined key (currkey 
against the current document word words 

IF REGs (lords, 1) = "f then crisis EFerds Erics - 

if exact THEN ' check for reach each 
8tch (LSESCurrkeys) = cAsesorts 

s 
hatch (leases (currkeys s LCASEscuefiscwords, ser 

no satch, skip to next coabined key in the First-last range 
If NOT atch GoTo Skipcombkey 

continue atching the rest of the words in the coined key 
exiting out as soon as there's a non-patch 

At flag = FALSE 
'kotflag e FALSE s 

for k to ords ruraber of words left in coined key 

tract the next word from the current combined ke-ord () Currkeys. Extractiords (coabList(j).str, I, start 
sler = Eh (currkeys 
Start s Start + Sler + 

if RIGS (currkeys, t) = "f HE 
Exact TRUE 
Currkeys = LEFTS (currkeys, sten - 1) 
Sea = Ser - 1 

ELSE 
Exact FASE 

E. F. 
If Atflag = FALSE AND Not Flag = FALSE THEN 

pocords = ordList Sci + k)' Document word to copare 
ELSE 

If Atflag. = FALSE AND Not Flags rRuf TiEN 
If k ords - 1 THEM doctords s ore-list sci + k + 1) next word 

ESE 

If Atflag = TRUE AND Not Flags False EN 
ocords lordlists i + k - ) previous word 

ESE 
ecords = ords tsi 

EN IF 
Ed F 

NB If 
if RIGHTs (ocords, 1) = "f" HEN curds EFTS sccords legaciers - 

if Currkeys, "a" THEN ' special processing for a vidcard 
If iNSTR(At Lists, "f" bocords "f rhe 

Match = truE' the word was in the a list, so continue 
ESE 

if Langs GERMAN THE 
ste J 

Atflag s Rue 
es 

Match = FALSE 
and F 

If 
If atch E 

If k & Crds - The 
docords a perdistS (i + k + 1) 
iF Doculords = "not" OR Doculords = "be" OR Doculords = "nicht" THEN Not Flag is true 
EN IF 

No F 
ESE 

IF Exact the check for exact: natch 
atch = leases (currkeys) = LCASEskdoctors) EuSE ' 'ildcard atch only compare of charin corrkeys 
Match = (ASEscarrkeys - CASES(LEFs(accords, sen 

EN IF 
Ei I 

- CT atch HE EXT FOR 

Ext' ward in current contained keyword 

if Patch the ' this is a costined keyword, so add it to the is: 
NupKeyword Found = Munkeyword Found + 1 
turkey = tuskey + 1 
RED PRESERVE keyword Found (1 to lurkey) as listType 
Keyard Found (Nurkey) code = Comblist(i). Code 
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00 

slashlac - STR (oftbStrs, 'A') 
IF stashuoc THE MIDs. ComaStrs. Slash-oc, i = ' " 

LOOP UNI Sashoe at 0 
Keyword Found (runkey plu? r i 
-- tank out contained word frcic list so that sing &c.'s 

are not generated tropa parts of coabined keys ac 
Tempstrs - "" 
FoR k = i fo i + ords - 1 

30 
If Rights (ergists (k) i) = "f" i? 

ordlists (k s LEFTs (wore lists... lem (lordlistsk) 
ESE 

E. C. 
EN IF 

OOP 
Tempstr = repStrst Wordlists(k) " 
Jerists "" 

Exi 
keyword Found (NunKey). Str = RTRIPS (TempStrs) 
EX, FOR 

skipcombikey: 
NE 

E F 

next key in list 

ENE S8 

sus Findsingkey cordliss). Nunord, Numkeyword Foundz, sent Nua, Numkey. Singlist () is lordcode) static 
ARRAY NAE Espio RTO OF ED 

singlist WAR Si e &eyword list Shared (Unchanged 
keyjord Foundc war Sirge Keywords found Returned Changed 

ListS () WR scent ords passed Urchanged 

IF Nursing = 0 THEN EXIT sis 
toR i = To Nutterd' ruseer of words in document 

ords a lordlists(i) 

If words = ** Goo SkipSingkey 
F cascords is is aro ascwords) <= 57 Goto skipsingkey 

prefixFlag = FALSE: MeanPrefixflag F FALSE 
as were rail. A lie A kits streese a 
as sinary searches thru an Singlist for a range for first tetter 
try again: 
last = 0 
is a CASESLEFTs ords, 3 
t = 1: R s Russing: ' total number of code entries 

x a cigl) + r.) W 2 
If s LCASEs (EFTs (singuist (x). Str. 1 TH3N 

R s x - 
ESE 

It is cases lefts (singlist(x). Str. ) TheN 
s x - 1 

Else if equal, check every other word for first and last 
at 2 

If x > 2 THEM 
d 
If casescliffs (singlist (x - i.Str, 1} { is fier 

F cases (LEFTs (singlist (x - 4 + i). Str, 1)) ( WS THEN 
First = x - + 2 

ESE 
First - x - 4 

Eid F 
Exit to 

SE 
is - 2 

if x - := 0 THe first = 1: Exific 

ES 
First s 1 

ENE 3 
If x <s unsing - 2 then 

P = 2 
0. 

F cases (lefts (singlist (x + 1). Str. ) > us the 
F CASEs (LEFTs (singuist(x + M - 1). Str., ) is EM 

last = x + - 2 
ESE 

ast = x + i - 
END F 
EX 3 

ELSE 
se 4 + 2 

If x + M > Murasing them last = Numsing: EXIT bo 
EN EF 

o 
ES5 

Last = lumsing 
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E. : 
EN IF 

ENO IF 
looP UNTIL w = LCASEsk (Sigtlist (x). Str. ) oR 
IF last EN 

FOR i = last iO First stee -1 
Surrke, Sapri rias (Singlist (ist) 
Ser (currkeys 
If Ricris (Currkeys. 1) = "f". The 

Exact - True 
currkeys = LEFTS (currkeys, sten - 1 
Sien F Sen - 1 

Ess 
xt = FALSE 

aNo F 
to the single keyword (currkeys/singlist cist 
agains the document word ords 
If Exact THEN ' check for texact stch 

atch is currkeys is ords - 
Else check for wildcard sateh 

atch s (Currkeys LEFTs (words, sen 
N if 

if Match then " add the single keyword to the list 
tuskeywordfounds Muakeycrofound 
Nuakey = Nuakey + 
REDIF PRESERVE Keywordfound. To Nuakey) AS list Type 
sey ordfound Nurkey). Code = singlistcj.code 
Keywordfound (Huakey). Str = words 
KeyFord found (Nurakay-Nua a i 
Exit for 

END F 

NEXT' key in range 
ELSE 

Letters = LEFTswords, 2) 
if letters = "2s" or Letters = "za" the s 

Sechua = GPval L2(RIGHTS (Words, LEN(words - 2 
if Seedu x . At Secius z so this Y 

If letters is "as THEN 
lukeywordfound a Nurkeyword Fourd - 1 
lukey s Muskey 
Eot PRESERVE Keywordfound (1 to Muskey. As is trype 
Keylordfoundcrunkey. Coxe = secnus seccess 53 
KeyliordFound Munkey).Stir : "sec" + stas (see 
keyjordfounducey). Nua = i 

SE 
Mulkey lord.Found a Nunceyword Found 1 
Murkey s Muncey + 1 
EPRESERVE keyword Found (1 to Nurkey) as list type 
F Secua - 30 THEN 

Keywordfoundclunkey). Code = Seenus - Artcode 3565 
Keyerdfincluskey). Str - "Art" sirs (secuay 
Keylordfoundacey). Nua as i 

Ed 
is 

N. : 
EN IF 

EN if 
If NOT Mean Prefixflag rex 
check for peningful ceixes. If found, divide word in two parts 
lords ASEscores 
len s encorris 
FOR Nutlet = a to 3 set - 

I left Nune: * : THEN 'should leave at east setters 
If irs (eanPrefixess(Mullet), \" + LEFTs (ords, Nunlet) mya - 

ordterps at MidScross talet 
words = EFTS (lords, urety 
"tear Prefix Flags TRE 
rewatch - Hatch 'save because atch it change for this cref. 

8 
Eid : 

N IF 
NEx 
iF Meanprefix Flag THEM scro try Again 'check again 
ESE 

If JordTerps c.3: " HEN 
He 
= 

st 8 

= ordeals 
circTemps a "' 
F EN(Lords) >= Liait THEN goto Trygain 

END F 
END F 
"check for Beaningless refixes and delete it 
If No Prefix Flag AND We Match The only one tie 

WordS = LCASEStras 
er LEN Clares 

FOR Nurse e i is a Sep - 
If end X Null - Test should leave at least is letters 

if Ihs (Prefixess (Nurlet), "\" * EFTS (lords, Nutlet) + iy). This 
ords - MIS (ords, kalet + 1) 
refix Flag = RUE 
Ex FOR 

EN st 
END F 
Ext 
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If Prefix Flag 

Life s 
if les:-crgs) = limit. Thier Goro Try Again 

ED F 
EN IF 

skipsingkey: 

Nex: were in docussert 
keyword FoundNdx (SentinuT 3. Last = Numkey 
EN SUB 

SE Getxlist (Daciung, singlist) AS oftdode. Corblist?). As Jordcode. Keyterp AS re'kix27) STATIC 

Keylen = LEN (Key Temp) 
'EMSGet KeyTemp, Keyle, bacNurse, KeyEas 

FGet RT KeyEAs, Key Teap, DocNum, Keylen 
"-et only first 27: keywords and store thes with synonins in RAF; 
If key Teap.nitra - 1 THEN 

Keepia a key Tepp. Mura .27 
F Keepnum & 7 TE KeepMu = 7 

ESE 
keepNun = Keytep. Niua 

ed if 

Nunaccab = 0: rurasing = 0 "both are coraton shared 
cALL diet.sort Searchs Keyfemp, KeepNua, singuist (), coablist()) 

EN SU 

Funct ION Getsentvalue! (Sent Nut,Murillord, value AS weight Avgridx127, Keytep. As Key-c. 127) static 
'ttt walue asure funiqueku(swepwas Sar (Total Nurberofords 

Sental 
disrs = ** 

FOR is KeywordfoundedSentius).first To Key WordFoundNdx (Sentiu? last 
"don't take word which is chopped a ready 
If keyword Found (i). Nur c> 0 THEN 

don't take the sarie or twice 
iF IMS RoldStrs, SERs (Keyword Fouridici) code) = d HE; 

"find the were: 
FOR j = 1 To Keyterp. Mun 

1f Key Terp. code(j - KeywordFound (i) code 
Sent val! = Sentva..! + value. Weightc; 
OldStrs = oldstr + STRs (Key Terp. Eoce;)). 
E FR 

END F 
NEX 

Ed F 
and Ir 

Ec 
GetSet Yalue at sental Asser) 

Ed FENTON 

Fiation instrto (ska Sources, charss). SAIC 

returns position first set char froa charss in sources 

For i : 1. To Eccarss stE 2 
w2 = INSTR starr, Scurces, Moscharss, i. 2) 
F Wa NXT FOR 

NEXT 
strT. 

No Fictor 

S8 cata SAIC 
" Load in lord Sorted dictionary directly into Eis (translate code to words 
Ems Pg = ErsGetPFSeg: 

DE 1 DictirdTern. As Dictise 
files a stairs + "Dict-re" to get seccode only 
if lot exist.(Files) THES cus : PRINT Fies; rot found": Ed 
Sizeof Files ileSeries 
picturdNuri - sizeof Files v ENDicturdrenp) 
Seccode = dictra - 3 + 
foe is Dictrodua - 3 + . 

pikes = stirs + sero" 
or DietcodeTerp As Dictype 
If Not exista.cfiles the clis : PRINT fies; " not found." EN 
Szegoffile a Filesiegies 

sizeof Files lendictoodeenp} 
Nur Pages - Sizeof Fileg, \ sixteenk + 2 round off to nearest 2 pages 
ErnsAlloc Nuapages, Dicticede: Files 
if Eraserror. Goto ESErrandler 

Nurs2kBlocks = sizeof Files v Thirty Tokg 
leftovers = sizeof Files - Nurs2kBlocks * ThirtyTwoxg) 
OpenS files, ictcodeF. 
for i : 1 to Nurs2kstocks + 1 

BoxO 11, 5, S, FO, 2, Rev Attr 
paint&sco 11, 5 is 70, Rewartr 

138 

GPrint RC "Loading " + Files * " block" * STRS(i) - " " - st Rs (Nuss2kBlocks . , 3, 12, Revast 
- Rap pages of the DictCode: Re?tory to the EMs upper nea page frame 

FOR j = 1 to a 1 
Eshape Dict codeh, (i - 1 2 
if Easterror: cofo Serrharder 

138 
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NEXT 

- seek to beginning of current block 
FSeek Dict Code FILE, ( i - 1) Thirtyrs 

IF i < Nua32kBlocks + He 
...Poc.nd put it directly into the EMS page frane fget pictcode FILE, BYVAt EmsPg. Byvalo, irrog 

ESE 

load the left over (32k) bytes 
FGet Dict CodeFILE, BYVAL Erisps, arya leftoverg 

EN IF 

Next 

fclose dict CodeFE 
CLS 

Load eight. Max into Eis 
File:S Ndxirs - NetWar: 
If NOxist&Fies the 

S 
PRET Files; " not found 
CA Releases 
STP 

Ef f 
Fopera Filies, , 4, walueMS 
Waluees is cadresfies 
CLS 
-- Load key.dx into EMs 
files - leisdirs + "likey." 
if no exist2(files) is 

s 
PRINT Files; rot found." 
CAL Releases 
STP 

EN IF 
fpenal fies O. A kees 
KeyES toad inteers (Files 
EN SU 

FUNior load Intos Files Static 

w Returns the hardle where the file was lossed int. -------- 
ErnsPg = ErsGetPFSeg. 
Sizeof Files Filesieg(Fies) 

unpages - sizeof Fieg \ Sixteerk + 2 round off to nearest 2 pages 
EasAlec Nunpages. Filess, Files 

NuasakBlocks = sizeof Fileg, \ ThirtyTwoxg 
leftover& sizeof Files - crusseksis a thirty wokg) 
FOpefill files , ssd 
for i = 1 fo Nus2kBlocks + 1 

Box 11, 5, 15. 70, 2, Rev Attr 
Paintbox 11. 5, 15. 70. Revattr 
OPrint RC "Loading " + Files + "black" + STRs is f" + STRS (Nuaakstocks . , 13. 2, RevAttr 

appages of the EHS remory to the EMs upper ce. page frage 
for j = 1 to 2 

Eastaple fileEMs, j, (ii - 1) 2 
IF Essef rot? TEN PRINT "Eas error: Enserrorx: step 

NE 
- seek to beginning of current block 

FSeek load FILE, (i - 1) . Thirtyruoks 
if CSrror. He Prm as error: whicherror: STOP 
IF i < Munsakaocks + 1 that 

get 2k lock and put it directly into the EMs age free 
FGetA lead PIE artAL Erispg, 8YWA, C, ThirtyTwoke 

IF 00SError THEN PRINT "cos Error: ; ;hichError: stop 
ELSE 

- load the left over (32k bytes 
fsetA loadfle, 8AL Erasps, swal 9, leftoverg 
F coSerrar THEN PRIN des error: hicherra stop 

END F 
NEXT 

Fose load 

s 

3d Inters - Files 

ENC FMION 

SUB Rank (8estsent, MooreFlag, Nurkey lords (), Musard (), value AS LeightAwgldx127, Key temp As Keydet27) static 
'this procedure calculates value fer each sentence and finds the best one, 

REDIs Sent value. To Totsentluc AS Sentatuetype 
FoR. Seiichiur at to Semua 

IF bunkeyuords (sentiura - O HEN 
sent value (Sent Nura). value - GetSentvalue (sent Nua, Niuatord (Senthus waiue, Keyteap)   
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Sentvaluegsent Num). value = 0 

ESE 

END F 
Sentvalue (Sent Num). Num = sent 

ET 

find the sentence with biggest value 
k = 0: Best = 0 
FOR i = 1 TO TotSenthur 

if SentValueti). value Y k THE 
Best s 
k: Sentvalue(i). value 
END F 

NExt 
if Best = 0 THEN NoMore Flag = TRUE: exit sus 
Best Sent SentWatue(aes: Nu 
ERASE SentValue 

ENO SUB 

SUB ReadEnglish Text (FirstLine, Lastline, handle, TotsentNu; static 
di Temp1 As stas 
REDM Serkix (1 to 1). As Sented. Type 
lenTelop EN (Ted) " is 80 
Nusalines * 0 " total number of lines input from file 
Actuallin F O 
Endofsentences sc 2 : 
line 0: Sentum is 1: Senthdx (1). BLs 1: sent (1. 
El 0: EC = 0: E. z 0: BC = 0 
If TextMun X axext THEN 

FOR is rstline& To Lastlineg 
SetR docfile, Temp1, ig, tents 

Readsection(Tempstr, sections ( artists 
Nuelines = Nualines + 1 
Esset 1E. Temp1, lenTeap, uralines handle 

NexT 
ELSE 

for is Firstline& To Lastlineg 
Set T Docfie, Tenp1, is, enre 
Nalines Nunlines + 1 
TextArray (Nualines).str = Terpstr 
MEXT 
Array28 as TextArray(1, 128, Nualines, Handle 

FOR i = 1 to Nualines 
it. Readsection(TextArray(i), str, sections. Artists NEXT 

EN IF 
'---- Process text 

currie = 
GOSU GetNextine 
0 

DO 

skip over blank lines, or if We've gone too far 
to WHILE Start > LENTxt 

If currline F Nualines Goro Erdoff ite 
GOSUB GetNextire 

LdoP 

P inscribzcstart. Txts, Endofsentences 
IF p = 0 THEN 

If Currline = Nualines GoTo Endoff ille 
GOSUB Get Nextine 

Start p + 2 
Endsigns = MIDs(Txts, p, 13 

Eli F 
'' - P " loop until we've found the end of sentence 
if P 2 "EN '-- it's an end of sentence 

' (i.e., can't have x. as the end a sentence) 

142 

142 

if MIDs (Txts, p - 2, 1) ( " mini ' 2nd char before end cf sentence (ocation is not a space If P * 2: ENTxt THEN - we're not at the ed 
If MID3(Txts, p + 2, 1) is " - HE - 

EL = LineNum: Ecs p 
took for beginning of sentence a 

ch = MidChar(Txts, py 
first Flag = TRUE 

Until ch9 AND ch (= 122) c. cn = 4s Ano ch - so (ch >= 65 ANt ch (s. 90 
if ch 32 AND ch <! O AN = rst Flag then sc 

if p > leNTxt. This 
if Currline Nunlines GoTo Endoff ille 
GOSB GetNe 

END F 
ch = MidChar(Txts, p) 

LOOP 
If (ch P= 65 AND ch (= so) oR Niger 

so save location info 
Sentidx (Senthura).e. = E. s. wdx (Sent Nua).EC = Ec 
s = Sentiurs 
Senthura = Sentjur - 
RED PRESERVE Sent Ndx (1 TC stnu) as SentindxType 
If textNuin - MaxText this 

MIDs (Txts p, 1 
empstr = Txts 
EssSetu Temp1, . 

the first alphanuoeric character in that sentence 

SCM IOS (Txts, p, 1)) 

'ao. Currine, Mande 

line, so check the next wordfchars 
spaces after the end of sente save potential end of sentence (sire a county 

P: BL = Lineum: First fuss = 

t, p * 1) = 46 OR Midchar(Txts, 1 - 41 o this is definitely a ne sentence or sequential number 
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lineus a linevi + 
Actual. in Act air - 1 
If Texturn x axext THE 

Easge:Et Temp, en Temp, Currine, Hande 
Txis = cRTrias (Tempst) . . . 

EUSE 

Txts criti?h text Array (currins; . . . 
EN IF 

trir down erg of line, but rake sure the fe's one space at the end 
f so that we can find end of sentences (tooking for a Doi & SPACE) 

even if they're at the end of the line 
Ext Exs 

Return 

END SE 

St. Readgerrantext (Firstlines, Lastlines handez, lix static 
or Tenal Assis80 
REDIM Sentrid (; TO 1) AS SentNdxType 
lentep 2 LENieno is a 
luralines so total nurber of kines input fro file 
Actuatin 0 
anofsenteres - ". . . . 
linekua at 0: SetNua = : sentindx (s = 
IF TextMities X waxext This 

for & = Firstlines. To lastieg 
fge:RT docfie. Teip is 80 
CALL ReadSection Templ.str, Paragraphs), Artikes() 
anes a luanes + 

Essettet teip, Lenterp, Murlines, Handle 

Sentidisc s 

NEC 
ELSE 

FOR is s firstline& O lastine 
setRt DocFile, Terp, ig, Lentep 
*ualines = unlines + 
textArray (Nurlines). Str = Terpstr 

Next 
Afrey2as TextArray, 128. Nunlines, Hande 

for i : Murairies 
CALt. ReadSection(TextArray(i), Str, Paragraphs (, arties: 

NExt 
EN IF 

re. Process ext 
Curlife is 0. 
GSUE Nextire 
d 

0 
skip over bank lines, or if we've gone too far 

X the Start X Ext 
if Currine a lumlines Goto Endfie 
SCSU8 Nextire 

adop 

e inscriblStart, Txts, Endofsentences 
p = 0 THEN 

lf Cufrline Nusaires solo End F is 
OSS extire 
p = 0 

Start = p + 2 

loop N2i p loop until we've found the end of sentence 
if p 2 frie ' -- it's an end of sentence 

(i.e., can't have x. as the eras: a sentence 
- extract the previous word 

r = QInstrate, Exts. " '} 
Previords = LCASEs (MIDs (Txts, n + 1, - n - } 
NoSFlag = False 
if ICs (Txts, p - 2, 1 s The osflag RUE - 2nd char before end of sentence locatien is not a 
If P : EEN' were not at the end of the line, so check 

If fostets, p * 2, 1) = " " The -- we set Spaces after the eric of sentenee 
'-- save potential end of sentence cline g coun 
EL = linerius: EC = p. 

look for beginning of senten 
the first alphaneric charact 

ch = MidChar(Txts, p) 
first flag = True 
Do Utill (ch - 97 AND ch (= 122 c (ch = 3 AND ch s 57 or ceh X = 6s ch (= s. 

p = p + 1 
f 32 Ach OA's first Flag THEN scs p: a = linenus: first Flag = 

if p > ENTxt H5N 
if curflire = Nunlines coro Endfille 
GSi ex: re. 

ic 
in that senteres 

ENS - 
ch 5 ridChar(Txts, p} 

QP 

if ch 85 AND ch = 0 THEN '-acercase tetter 
this is definitely a re- sentence. ss save location into 

sentax(Senthus). E = E: sent-d: (sentinun. Ecs. Ec 
S F Sentua 
Sentur = seritua + 1 

ED PRESERVE Sent-dx ( Ts sent AS Sent NdxType 
dx(Sent Nua) BL = BL: sent Naxosensus Starts 

E. If '- end check for uppercase eter 
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-- search for the next potential Eos no Batter 
if we found 3 sentence (abwe) or st 

GO NextSearch 
END IF - two spaces after Eos 

EN IF - rat end of life 

at this point we have: x. 
El linentu: EC = p - save patentia. Eos info 
look for the first alphanuareric character 

Firstflag a rRE 
8 

p a p + 1 
ch = Mid-Char (Txts, p} 
ch32 AND ch ( -1 AND ch () O AND First Flag THEN BC = p. BL = Linenus: first flag - is If p > left THEN 

IF currine = Nunaires God Enfie 
GSUa extine 

e F 
loof Il (eh 2s 97 AMC ch (= 122 OR (eh >s as a cin (= s.7) or ch = 65 and so 

if its not an uppercase letter, continue searering (this wasn't an Eos) 
If ch x 65 or ch x 90 in got Nesearch 
'-- extract the word following the Eos 

LOOP UNTIt ochs K "A" oR chs "2") AND (chs late chs "z" OR F X lett 
-- "fallowing word 
Foll lords = PIDs(Txts, p, n - p - 1) 
' check to see if this is one of the 316 raise tors 
Noiseu is 33 
CALL FindExactivarPTRcnoisesci oiseu. Folluores) 
If Noiseius (P - THEN '-- it was a noise word, so 

Sertrix Sentitia). El E is sentixsent 
s at Seri 
Sethu i Serti + 
RECIP PRESERYe sent-dc. To senta Ass 
SeftNdxsert.Nua). B = BL: Sentids (sentium 
Start as p 
GOO. Nexsearch 

know it's an ES 

EN F. 
F Nos Flag H5N Goro Nextsearch 

check to see if the previous is anong tre 5 at reviations 
Abbrevue s is 
CAll findexactWarp (Abbrew1s(1). Abbrevia, prevords 
'T if we found the abbreviation then this esn't an Eos 
if Abbrewin X-1 THN GOTO NextSearch 
" wasn't found. Dove p to point to the space (after the Eos char) 

check to see if length & 6 (which would not be a resenterce 
Trysents = " 
lf SentidxsertNun). Bls linehua Then '-- sentence starts on current line 

Tysents F scrxts, sent-d(Sentrusc, e - sentaxsertNuss 
ELSE 

if SetluxSentua. BL = linenius - 1 THEN 
resents = RIGHTS. Prewires, LEN(Prevlines - sent Ndi (sentMun).sc + 1) + LEFTs (txts, Ec M. F. 

ED IF 
Ten = LENTrysents 

F. Len TEN 
call CRUNChrysents, Ten 
Trysents = LEFTSrysents. Ten 
Nua s incount Trysents. " ") + 
If u 6 HEN Go. NextSearch -- sentence has ess than 6 words, so it wasn't an Eos 

END F 
now We assure that it's an EOS, save infa 

SealdkSentitle = E: Setxsertugabec a c 
S St SetN 
Sent: s Serts + 1 
REDIPRESERVE Sentridx{1 to sentium) As sentirds Type 
SentidxSentua. = BL: Sertoixsentiunacs at 
Start = p. 

F 

extSearch: 

top UNIt currine >= Naires 

Endfie: 

Sendixsentius). EL = Text:Nusne: Sent Nix (sentinum).Ec. 89 
TotSentua = sents 
If fexturn x axText. He 

For i = 1 to Actual in 
Éassetel Terp1, LenTeap, i, Handle 

CALt. Lower creap1.stry 
txts = CPRTrias Teiptstry 
AltchangecharcTxts, keeps 
Teap1.str = Txts 
Erasset1 enp, enterp, , and 

NEXT 
ELSE 

FOR is To Attali 
CALL lower(TextArray(i).stry 
CALL changechar(TextArray (i.st, Keeps) 

NEXT 
EN IF 
EXT Sus 

Niextline: 
Currine a currine & 
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start = 1 -- start scanning at first position 
p s 
linehum a Line8: * 
Actual A Lin a 
-- save the prelious line for checki's ength of se 

(in the eases rere a seriterace cross as the line tour cars 
previes = x:S 
F textNuk axext THEN 

ErnsGetti ep, Len Terp, Curi 
xts = PR rims (fempstr + " " 

handle 

ESE 
Txts = earTrims (extArray Curr ne}. Str) " " 

EN F. 
-- in down e-c of line, but make sure there's one spec the end 

so that we car find end of sentences (looking for a cot & SPACE) 
even if trey're at the end of the line. 

ext = h(xS) 
RERN 

E SUB 

sus readsection (Txts. SecArrays. ArtArrays static 
---took for "sections" of "articles" 

iF Langs - "GERMAN" THEN 
- In serA it's Par 
searchstrs = Par" 

ESE 
-- in English is Sec 
searchSer's 

E F 

letters is 2s 

FOR lookstep = 1 to 2 

start = 1 

at INSR (start, its, SearchStrs, "-- column of start of Sec. or it. 

IF M see 

inst R(M. Txts, " ") - position of the end of the word 
if THEN '-- if this is not a last word 

words = Ds(Txts, M. j - ) - get the whole wort 
s 

exT D - this was the last weird, so exit 
E F 

e- - ereck if the word gatches wariatios on Section of Article 
if Langs = "GERMAN" AND Lookstep = 1 THEN 

ES 
rufound a 3 - there are three variations that we check for 

ED IF 

IF Leckstep = 1 HEN 
cat findexactowartR secArrays()), Mutafound, lords) 

ESE 
cal FindExact waRPR(ArtArrays (), Muirfound, Jords 

No F 

it unfound &Y - THEN - it did atch, so check the number 
k = j : 1 - starting position of patentiall runce 
to -- skip over blank spaces 

c - dhar (Txts . 
k = k + 1 

cop still ch (> 32 or k > Exis) 

B = 0 

bo - cetect the whole number 
ch is ridehar (xts, k + R - } 

+ 1 
If k - at - Y EN (TRMS&Txts). TEN EXIT x 

loop UNT ch: c. 48 or ch > 57 

if n > 1 THEN 'there is a number 
Nusts e Sfxts, k - 1. - 1) 
It apwal(Nuebs c = 3000 AND Qp wallg(Nuabs 3 THE 

* - if we're looking for Articie rurses, don't accept 
article rusoers over 3 

If lookstep = 2 AND oPvalue (Nurabs) :3 frien Goto Nextstep 
aeyards = letters + lufts 
a = Strk, Txts. " ") 
IF as O. TEN 

a1 = ExtS) 
ESE 

neords = Newards + strissa - M - LENNetwords), 32) 
EN 
ts LEFTs (txts, - 1) + Newards - is {rxts, ai) 

EN IF 
SE 

F Searchsts - "Art" he 
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ESE Newlords i.e. orcs + strings.(n - M - Ericewords, 32 

Ed F 

No F 

EN IF -- are we searching for an Article 

EN. If 't there's a nurser after the section far see 

EN IF - did we find a wariation of section or article? 
EN IF - INSTR (Text"Sec.) was found 

textstep: 

5,404,514 151 
loop white it's a Roman nurers: arc we're not 
past the end of the string 

00 

chs a MiDSCTxts, k + . . . ; 
a 5 is + 1 
If k + B - 1 > NCRR is as THE ei o 

00P WHILE INST activX' chsy 

Nurts s rics (Txts, k - 1, 1 - ) 

"r translate the Rorary numeracs) a Arabic numeras 
usefound a 30 '- there are 30 Rotar rusters to check 
At findexact (WARPR(Numberss), Nusfound, pubs 
If bitumfound K-1 THEN 

New Words "za" + Riskss(Nua Found . ) 

iF a 2 0 E. 
xts a LEFTSixts, P - 1 + Neuords 

xts = left sixts, - 1) + Newards + RIGHsixts, LEN(xts) - a - 1 

Start a + 

loop = 

SearchStrs & Ar" 
letters "za" 

sex 

Start - 

o 

- start looking at the beginning of the line 

look for the section symbol 
s INSERCStart txts cars21) 

- if we fourg ore, process it 
IF tN 

"- position right after the symbol 
= N + 

B1 - 0 

icos Until it's riot a number (a space is ok, however 
or we we reached the end of the string 

o 
ch = MidCharxts, k + n) 

& + at - 1 LE-RTRIs (Txts re. Exit to 
loop UNL (ch & Asco or ch: Ascs: AND ch c. 32 

- the user is the position from right after the symbat (k) 
to tie on-nurber position found in the loop above ( - ) 

Numbs = Pfricas (MISTxts, k, a - ) 

If apwalls{Nurbs) K= 300 AND oria&(Numbs) En 

rs = 'xs' - Musts 
INSTR(k + 1, Tyts, " ") 

a TEN 
Txts a LEFTS (Txts, it - 1) + Networds + MIDs (Tets : 
Txts = FSCTxts - 1) + euords 

e IF 

ED IF 

"- starr iecking at the next position 
Starr 2 

IF 

Loop UN 

Eid SU 

-- loop until we don't find any nore sector symbolis 
= 

SUB Releases STAT 

1F. KeyEris THEN Ens Ret Mera key EMS 
IF waters N Ensee WasiueMS 
F distcode Kai Erasreen Dictiode. 

152 
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EMD SUS 

sue ord Parse (Sents, le:Sea. Sentrum. oralists(), cra ...J SAT 

-- Parse Serence into ords 
fumber of words a?sed 

ords = 0: Sen = 0: Start 
NT Start = erSef 

Ser St. 
R i = start To enSeri 

ens : S.Sents, i, 
if chs = ' " The 

Exit FOR 
SE 

Sf Ser a 
exid. If 

NET f 
F set a 
-- extract word 

is s ScSerts Start Sien) 
- fill out 1 and 2 car vergs kh f's 
Sen k is THE ws - us + striNGS3 - slen, "f") 

t allow only words that star: with alphabetic chars "a"-":" or 1-9 
SC = ASS) 
if cast 3s 97 AND Ast as 122) ca (Ascw >= 85 Ad ASC Ks soy then 

jors = ords + 1 
"-- the following doesn't apply to GERMAN 
If Langs = "ENGLISH" THEN 

IF RIGHSws, 2 s "'s" THEN -re resive the 's 
is a LEF skis, Sten - 2) 

elseif Rights (vs. 1) = " re 
is - i.eFTs (us, Sen - 1) 

-- and any final. ' 

ENO F 
ND F 

--- store the word 
Red PRaserWE ordlists 1 C ords) 
ordistSlors) WS 

es. 
EN IF 

Start = start + Set - 
loop next ord in s 

EE S8 

S8 ritesentence (Sec.S. Best, Abstrfosi STAIC 

this procedure wraps seritence, saves highligting infortation and write 
sentence to the disk. Parking Eos - add 10 to the position of the first 
highlighted word. 

7 sess - " 
create array cf words which should be hig lighted . 
n = 3 
towe rurabers to array 

Nuscodes = xecrd FoundNdx (Best), Last. - keylordfound-idx (Best). First 1 
REIts keyworess (1 to Nuncodes) 
For is keyerstoodNdx (Best). First to Keyord FoundNdx (Best).last 
to not higright word, appeared in the previous sentence take out this 

IF keyword Forci.nius K - 0 THEN coasaerts 
F Instrcoldstrs, Rrrris (Keyerd Foundci.str + " 

r = n + 1 
Keywords3(n) s RTRi-Streyjord Found (). Str 
odistra = odstrs + Keywordsson) - " " 

Ext 
RD PRES Keyardssc. To r 

collecting his lighting information 
seenS = Sets 
CALL changecar (sent cleans. KeepNoNumberss 
if angs is "GEra." THEN CALL Lower (Sent cleans 
Nunehigh - 0 
RE 14 lightig 
RED enhigh 
Firstie - E 
for i = 1 to taound (Keyardss 

Star = i 
d 

o luscodes) 
Nuncodes 

Nushigh = Nuraight 1 
if Langs = "GERMAN" THEN 

highligt (Nuahigh) = INSR (start, sent cleans, Keyoress (i) + " ") 

154 
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ESE 
F First the HEN 

Highligt (Huaign) = INSTR (sent cleans, UCASES(LEFTS (Keywordss (i), 1) + MIos (Keywords sti, 2 
END F 

f Highligt (Nurhigh) = 1NSTR (Start, sent cleans. Keywords sci) . " 
END 

E. F. 
Len High (Nurhigh) = LEN (Keywordss(i)} 
' if still not found try add "s" 
F Highligt{Numhigh) * 0 THEN 

spoc at Instickeywordssi), " ") 
If Splec THEN 

E KS = EFTS{Key lordss(i). Spec - 1) + "s' - ps(keywordssci, 
ES 

Kis = Keysords s(i) + 's 

Spoc) 
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(ONST FALSE = 0, TRUE - c. FALSE, sing = 0, comb = Not sing 
SINCLUDE 
SINCLUCE: 

vuser wirict cewtypes." 
wiserwinc use declares by 

DECARE SU8 FindSingkey cords, KeyESA, NewsentFlag. SingFag. limit) 
DECARE SUa Findicarbkey {ord.phrases (), KeyEMS, CanbFlag) 
ECARE Sue EasAliot (Nilapages?, Hardle, load FLS) 

decARE SUB Insertstr sy. Address. Inserteds Size:} 
DeCARE sub config () 
declare Sue loadata 3 
declaRE SUB Wrapping (Sens, Texts (), hurlines;) 

El A FUNCO cadress fieS) 
DECARE FUNcro Firstlas (lords, first, Last, Keytype23 
declara Fucto escinst Startx searcheds ables 

coelion shARED Fg, sg, Erce, listDirs, docoirs, Ndoirs, Abstribirs, tangs 
coMio share sixteenk, sixty four, Thirty wo, thirtyTicks 
co-Mon SHAREd Beg, Fin, eachines, Noisesc), Singkeyword EPS, CombkeywordEMs; 
cortion shARED SingTable. (), ColebTable(), XLateTable(), Next start, Articless 

CAll config 
CALL Loadpata 

Relates stirs + NX 
FOpenAll fiteNares, 2, & Abstridkfie 
fienaaess Asterdirs - "...txt." 
Foper All Filemates, 2, e, Abstrfile 
Files e abstrips 4 *T* + schines 
PN Fies FR UP as 

cle Abstradix As ISAM type 
endix a- ENAbstridx} 
It Txt as Abstrsari Type 
ent at Ext 
of irsts s is " ' " - RS (34) 

uptables 2 "ERTYuIOPLKIHGFDSAZXCVBNr." 
Red Germanisatianescs to 9) 
For is 3 to 9 

ReAd Gerasneteesi 
Ex 

REDi EnglishNotNaues (270. 6) 
FOR i s 2 

stead englisherses(i) 
ET - 

Gerasrats: 
DAIA "Vionvurgy", "Wheitvnzipvsatz\keity", "viorennzipsyungenwietey" 
Bafa "wkostewschafty heterixkeitenwancheveinigewieterysaetzeysatzes' "w 
DATA "schaftenniehrerev vofichtew" 

English data: 
DAA \alv", "viority \ais \,\ent\ionsAencyvancyaness", "xnentsionally itiest 
AA "Rentalencies arties" 

E Gerasnares to 2 
For i = 1 to 2 

REAt Seransaesi. 
Ext 

DAfA "veryow", "varn\birgsbergs." 

RED Englishanses to . 
For i = Fe 

REAC Englishaaesis 
Next 
bra \ovix", "wer virgos.syvtz", "wearysonvongwhaytonvscny", "vanannytein." 

as "Weineireveinesveierweineswdiesewdieses vdieservedieservdieseadieser 
b. *t "keinkeinekeire-ceiraenkeineakeires" 
engs = "wawanyanythis.stry rowseveravaanyw" 

"ser:AN" sex 
Articles S = as a s 
Articles2S = "cer dievdasadendetaces 

Articlesis 
Articless 

Eid 

If Langs = "GERMAN" T. 
Sectionlines = "vartikeyArtvart. WParagraphsparvparw 

ESE 
Sectionlines a "virticle\Articles\Artvart.VSections sections seeyse title 
Sectionlines = Sectionlines * "TittesvParagraphvSubparagraphy.chapterchase-s: 

EN IF 
*** * * at #8 with a steere's es S T A R ?tart set a stres Afsar was 
S 

For doenuing = eg To - 
fresp3 = FRE") 
Princre "docuser - sists ecum, 5, 2s a 

Ats trires : 
FGetR Abstridxfile asstricx, DocNua& lein.Ndx 
New Sent:Flag = Rut 
Niarberfliness = est-sex.last - Abstridx. First 1 
IF Mumberofliness Numberoflines : 300 HEN 

RECIP high (is--S (1 To Nutsberoflines highlighting information, just 
i = i 'temporary keep it. 
FOR linehua - Abstrick-first to Abstridx.last 

FGe:Ri Abstrfite txt, lineriung, entxt 

158 
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pflticht \saetzerlaanchenweinigeryehrerey." 
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-ignights (i) = xt. Rest 
r i + 

PRINT its 
NeXT 
Start : 
C 

ofs FALSE: Sigflag - FALSE: Section Flag = FALSE, Hypherif as 
posse instribt (Start, Abstrines, upTables 
Upcss TE is there upper-case word? 

if upcases <= 2 THEN the first word in the abstraes? 
Newsent flag it true 

s 
'check if it is preceeded by '' or : it or st 

Prevos = 2 
chS = RIDS (Abstrines. Upcaselet - 2, 1 
boile (chs "a" or chs "z") and (chs & "A" c is in Instrfbl2(1, chs. " PrewPosse Prevps 

chs = PIDS (Abstrines, upcaseet - preypos : 

- e. it is a new sentence 

» at C AND tip 

P 
f instribl21 chs THEN 

Newsent Flag is TRE 
ESE 

NetSent Flags false 
EN IF 

'extract the upper-case ord 
lastLet INSTR cupcaseLet, Abstrlines, " ". 
first-ords Estabstrines, Upcaseet, astlet - taseter 
"take out coaas, quotes etc. 
chs at RIGHTS (First ords. 
Do ItEchs . "a" OR chs 2 "z") AND (chs & "A" or chs 

if leNFirstercis X E 
first lords LEFTS (First lords, ENKFirstvors - 1 
chs a RIGHTS (First words, 1) 

ESE w 
EXIT 

EN IF 

if it is usurl don't sanitite it 
typhenloc NSR(Firstwards, "-" 
If Hyphenoc HEM 

if its(First lords, Hyphentoc + 1, 1) = "a" No Hics: First ords 
hyphenFlags TRUE 

END F 

Hypherloc + 1, 1) k= ** TEN 

E. F. 
If Nor Hyphen Flag THEN 

copare word with noise word tist if it a new senterce only 
IF Newsent Flag THEN 

Nualaise 2 Usound(Noises) 
(All findExacts Al YaRPRCNoises linese Firsturds 

ESE 
Kualaise = -1 

END F 
if Musicise s -1 THEN 'it is not a raise word check for the 

REDIn orphrases. To sh contined kw 
WordPhrases(1) s. LCASEs(Firstors 
Pos onstrastlet + 1. Abstrlines. Not-ass 
IF Pos 2 c is 

d 
tastlet = Str(Pos, Abstrines, r ) 
extords siststrines, WPos, astlet - psy 
chS = RIGHSciettuords 
to WHILE (chs ( "a" OR chs s ":") asc (chs & A" or chs why 

if LENNext-ords 2 Hea. 
Nextords = lefts. We gards, lencesterds - 1 
chs RIGHTS(Nextstres 1 

ELSE 
ET 

E if 
00P 
F (exterdS X 1 'E 

lordPhrases + b = LCASEs extords) 
i e i 

END F 
poss Notinstrastlet + , abstres of irsts 

loop UNTIL i = oR was so 
findcockey ordPhrases, cobkeyces S., cost flag 
If Not contFlag ther not a coabinet check further 

if Not Newsent Flag THEN 
'extract previous vess 
Prew it airst recupcase z - Prewpos, Abstrines * 
Prevords = FIDs (Abstrines, Prev + 1, upcaselet - 2 - prey 
take out coases, quites etc. 
chs = left's(Prevors. 
to HILE (chs & "s" c. chs Y "z") ANO (chs & "A" or chs 

IF ENPrewers - 1 THEN 
= IDs(Prevords 2) 

chs = lefts (Prewords, 
ESE 

Ex. x 
EN IF 

de 
check for coab. k. seginning frca previous word 
for i = 1 T. & 

kidphrases i + a torphases 
NEXT 
Wordphrases s licises(Prevords 
FindCosbkey WordPhrssssc. coubkey ordEMS, coab Flag 

END F 'not Meusent flag 
Ed "to contflag with previos word 
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* If Pos - the last word is the abstract 
IF Not Coatofag THEN 'stinct a cosbined ... check further 

'check against "Section" etc. 
If ISR(Sectionlines "" & Firstucess + y's THEN 
Section Flag = TRLE 

E if - - 

IF KOT Section Flag THEN 
check for ending of the wore against not-name ending 

Not Naseendflag - False 
F Langs a "GERMAN THE 

For i : 3 
If tMSTR(GersailotNares (i), "v" + RiGHTs first ords, "v" 

Notha seek flag. = Rue 
fines insKey First Words, SingkeywordEMS, Newsent lag. 

NE 
Else 'engish 

For - 2 to 3 
IF ENSTR(Eng.:$riot Manes(i), "\" RIGHTs(Firstwords, i) ty 

Notaleendflag = Rue 
Firs Key first Words, Singkeywordsts:, Newsent flag, 

NET 
E if 
IF FC NotNaseendflag THEN 

'ending of the word was rc and, eheck further 
'check if the previous is an article 

If MOT Newsent Flag 
Prew air 
Pfewers 
prewards 

casset - Prevros, abstruires, * * 
(abstrlines, prey + 1 upcaselet - 2 - prev) 
Preywords + "w 

F isfitariesess leases (Prewords the 
Fincs gKey First lords. SingkeywordEMs%. Newsent Flas. 

ENE F - 
ents if 
If MOT Singflag. The 

'r articles teck frther 
'check for exc:g of the word against name ending 
Mageendflags is 
if Langs s N EN 

For to 2 
If SR (Germaraesi), y + IGHis(Firsue 

Nameendflag - RUE 
FindSingkey first ords, singkeywords, 
ext for 

N EF 
Es 

ESE 
For to 

If INSTR (EnglishNassesi), " + Rights(First 
lameerd Flag Rut 
Findsingkey first lords, singkeywordEM 
XI FR 

N. F. 
ME 

ND F 
IF Nor Nares-Fag THEM 
'ending of tre ord was not found, cheek further 

'chet if the previous word is an article2 
If Mc seisentflag THEN 

If is R(Articlesias, CASEscPrewords). TEN 
IF Langs s "GERMAN" Eli 

findsingkey First ords, singke 
ESE 

FindSingkey First lords, singke 
N if 

EN IF 
EN 
If 'c; singFlag then 

're articles2 check further 
F EN.Firstors = 8 he 'no sense to 

FindSingkey First Words, singkeyword EH 
END F 
if not singflag THEN Gostra chargeward 

EN F. 
ELSE 'if Maceindflag at TRE 

if Mc SingFlag THEN Gosus change ord 
end if "aesar tag 

END IF singflas 
ESE if NotNameends ags RUE 

IF of SingFlag THEN issue changeword 
it if NotNameEnd Fias 

D F "Sectionflag s 
Nd F. of Cofag without previous verd 

EN EF "r 3 raise word 
E. F. 'not hyphenFlag 

EN IF Upcasellet X 0 
IF ceabFag THEN 

start at Upcaseet + extstart 
ELSE 

start = tipcasel set + EN(First lords 
E. F. 

loop until upcase et 
red texts to 1. 
CALL wrapping(Abstrines. Texts), iurlines 
for i : to uscleroflines& 

IF Instrc text sci, "xx") THEN 'this line was charged, save it 
str = texts(i) 

ixe Rest a highlights) 
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PRIN 1, Txtsr 
FPutR Abstrfile, txt, CGAbstraid. First + i - ) ten 
ENs IF 

NExf 
END IF 'Numberof Liness a lid range 
S = Nkers 

If q = CHRS (27). The ET for 
NEX discuers 
fclose Abstrfie 
EN 

change.Jord: 
not a single k - change it 

fiers. "EN First lords = LEFTs (First words, LEN first-ris - 1 (bstrines, LeCaselet. LEN(Firstwords)) is stringscleci's ReTRN 

SUa config static 

cos = ceMANDS 
rts incountcads, " : * 1 '-- ruber of paraeters F paras = & E. 

Expected internation on connard Line: 
Config fiie. First Doc last Doc 

Extract Crds, , , Strt slen - extract first pare 
pes?es - MidScres, stri, sen 
configFiles at cases - "...cfs" 

tract cads, " , 2, Str., SLen - extract second para 
Machines : Moscscs, strt slen) 

Extract Ends, , , Strt, Sten "- extract third para 
Beg = WALIS (cacs, strt slen 

Extract Cads. " .. 4, Strt, SLen - extract fourth par 
firl = WALCrios (ces, strt slen 

ELSE 

PR 
PRINT "SAHITIZE Program Error: issing Parasseters' 
PR 
PRINT 
PRENT "Required Parameters are: it 
PRNT 
RINT "SANIZE Config file Machine First to last po 
PRT 
chie 
PRE Press the space BR to exit: p. 
is s Puts 
ENE 

N if 

OPEN ConfigFiles FOR input. Access Read sharp as y 
fg. Bg, Brar. Listoirs. Docoirs, Ndxpirs, Abstroirs, as Se 

a 
OPEN listoirs + "Noist.oxf" FOR INPur Access READ share S 
to UNT of 

REE PREServe Noises. To 
INPUT A Noisesi) 
nS LEfisicisesi escaises - 1 
Noises(i) ; CASES(LEFTS (ns, 1} + MIDsons, 2) 

= i + 
op s 

close 

IF Not Escades. He 
chise 8 
PRINT "The EMS has not been leaded." 
STP 

No f 

Sixteen s is $ 2 
Sixty four = 64 
Thirty Two se s2 
ThirtyTick, s. Thirty or 024g 

ENO St 

SUB Estoc (NiuePages, andle, Loadfles) static 

EnsAllochea napages area 
Ef Esserror 

PRINT "couldn't acat 
chiae 2 
co: OP UN 

PUTs 

CLNG (NunPages) sixteenk; 'bytes of Eris for "; cfiles 
(KEYS = 0 

EN 
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SUB Findcombkey (WordPhrases (), KeyEMS2, Corbflag) STATIC 

Cofnoflag - FALSE 
Dr. Key Teap as combkey, se -- er; tire combined Keyword 
EMKey = LEN (Key Terp} 
slashs = *ff' 
as(slash - ASCC"f") 

-- if it's a valid range, then check words in range 
F First as: phrases first, last, coat he 

for j = last To First stEP-1 
* - ge: ord from combined Keyword list (CoMeker.sTR) 
Esse Keyterp, EMKey, j, KeyEMSA 
-- cerer it to a variable-length string for speed 
Key teacsirs = RTRIMs (Key Terpstry 
words 2 iricant (KeyTempstrs. " ") + 'count musber of words 

cal extract (KeyespStrs. " ", 1, strt, slen) extract firs: 
urkeys = MIDs(KeyTeapstrs, strt, slen) of contries 

F MidCharaccurrkeys, slen) = Ascstash THEN 
Exact - TRUE 
Currkeys a LEFTS (currkeys, slen - 1) 
sen a Sier - 

ESE 
Exact = FALSE 

ED F 
cepare first word of combined key Currkeys 
"against the current document word (Lord Terpstrs) 

If angs s "GERMAN" THEN 
F no exact EN 

Match = (currkeys = LEFTsword Terestrs, sue 
ELSE check for exact atch 

Match = (Currkeys = Lord Tempstrs) 
END F 

ESE 
if not exaet the 

5,404,514 

Match s (CASEs currkeys} = LEFTscord phrases slen) 
ESE check for exact Batch 

Match = (cases (currkeys) = uordPhrases (1) 
Ed 

EN IF 

' no patch, skip to next cobined key in the First-last range 
F Mot patch GoTo skiptoalkey 

' continue Ratching the rest of the words in the coabined k 
exiting out as soon as there's a non-atch 

A:flag = FALSE 
otflag is FALSE 

For k = 2 To lords' number of words left in combined key 
extract the next word from the current coabined eyard (j) 

All Extract:(Keytempstrs. " " k strt slen) 
Currkeys F is CKeyTerpstrs, strt, sten) 

if ridcharaccurrkeys, slen) = ASCslash the 
Exact as RJs 
currkeys = LEFTS (currkeys, slen - 1) 
See Seri - 1 

ESE 
Exact FAS 

END F 

If Atflag - FALSE AND MctFlag = FASE THEN 
oclords a graphraseSk 

ELSE 
iF At Flag - FALSE AND Netflag. = TRUE THEN 

cords = ordPraisesci + 1 
ESE 

IF At Flag = TRUE AND Hot Flag = Falls 
clars orphfrases (k - 

El-SE 
scords a lefthrases? 

EN F. 
EN IF 

ED IF 

IF English THEN Lower tocuerds 

If ASCIKCurrkeys) <! Asca") HEN 
If tags it "GERAN THEN 

-- Geraar: no need to use cases 
if Exact TEN check for retaet is 

patch s (Currkeys a doctors: 
ELSE ' vidcard atch, only compare = ef chars in currkeys 

Patch s (currkeys it lefts (cs-ords, slen) 
ED IF 

ELSE 
IF Exact EN' check for exact st 

latch = (LCASES(currkeys) = xccords 
ESE ' wildcard satch, only coapare. = of chars in currkeys 

atch = (LCASES(Currkeys s&doctors slen 
END F 

ei F. 
Else -- special processing for a wildcard 

F SRAtlists "f" + docords - 'f. He 
Match = TRJE the word was in the s list, so contine 

166 

166 
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if English HEN 
Match = FALSE 

ESE 
atch = TUE 
Atflag = Rue 

EN F. 
END F 
IF atch TEN 

ocords = ordPhrasesk 1 
if locords = "not" oR docuords = "set or bocords = "richt THEN Not Flag = truE N F 

EN 

If Not Match Goto skipcombkey 
Maxt' word in current combined keard 
lf atch THEN this is a costbined keyword, so add it to the list 

coab Flag = Rte 
Nextstart = LEN (Keytepstrsy - 
Ex FR 

to 
N F 

Skipccabkey: 
E 

ENO If Table range was valid 
END SE 

SUB Findsingkey (lords, keyEMsz, Newsent Fagfs. Singflag list static 
cut 
If Elords) < liait Then exIT sub it can satisfied us 
Keyes SingkeyType '- Singte Keyword to be coard ENKey = LENckey reap) 

asslash - Asc") 
singflag. = Fauss 
if Rigsefirstkords, 2 r is the firstorise LEFT (first lords, LEM (Firstylords - 2 
Ecord, HEN Words swords STRINGsks - EcoSS If langs as "GERMAN" HEN Lower lords 

check if the first 3 letters of the ord return 
a welid range from the 3-iiaensional table array 
If firstLast (LCASEs (erds), First, Last, sing then "yes, so search thru range 

for j is last to First SEP 1 

'* get the Word from the sINGKEYstrist 
EastEl Key?erp, LEMKey, j, keyEns: 
Currkeys = RTR Iris (Keyten.stry 
SLen - LEM (currkeys) 

compare the single keyword (Currkeys/Keytes.str 
against the document word ords 
replaced F RiGHTSCurrkeys, srf EN 

if idcharaccurrkeys, Sten) = Ascstash HE 
curkeys F LEfiscCurrkeys, sten - 1 
atch = (currkeys = ords 

SiSE 
atch (Currkeys = EFTs (ords, ste 

es. IF 

if atch THEN 
If NCurrkeys) >s Limit the 

SingFlags TRUE 
exiT For 

N IF 
EX 

text' key in range 
IF NewsentFlags THEN 

SS Fernd low-case words, even if they are in the at If Count 0 THEN 'try to case 
ords = CASES(lords 

EN IF 
Cort = sur 

END F 
LOOP UNTIL Count > 1 or singF tag 

END if the range was valid 
Ed S3 

ESNg - 
'*****4th that it series assass 
functION First astx (wores, First, Last:. KeyType stratic 

returns the starting (first) and ending (Last range for the or by loaking it up in the Table() array 
first? = 
a ASCI(words) 
if ac > 37 AND a0 & 125 EN 

a1 ridCharcords 2} 
if at X s? As a : 13. EN 

a2 = tidCharlords, 5 
IF 2 x 37 ARC see 123 He 

XateTables) 
Xlateableai) 
Xatelaea) 

If a 0 or b = 0 or c = 0 THEN First last = o: Exit fuscic 

  


























































































































