
2 . 0 F I L E  D E S I G N  AN D C R E AT I O N , by K a t h a r i n e  E . W .  M a t h e r  

2 . 1  VISK FILE STRUCTURE 

Each entry consisted of the Enga word, a number of constant elements 

(items 1 . 3 . 3  through 1 . 3 . 1 2 ) ,  the English gloss ( 1 . 3 . 1 3 ) ,  and up to 
nineteen variable length items (items 1 . 3 . 1 4  through 1 . 3 . 3 3 ) . Not all 

of the items existed for each entry. The information pertaining to 

each dictionary entry was punched on cards for input to the computer. 

The cards were edited and the information transferred to disk files. 

The structure of the files was designed to minimise the storage required 

and the access time during retrieval of information. 

2 . 1 . 1  V a r i a b l e L e n g t h  D a t a  

For ease and speed of retrieval, direct access was used. Since 
direct access files on the 3 60 /50 must contain fixed length records, 

nineteen files (each having a different record length) were used to 
store the variable length items and the English gloss. The record 

sizes ranged from 40 to 7 60 characters, in multiples of 40 characters. 
A file containing records 80 0 characters long was also established, but 

has not yet been required. Each item was stored in the shortest record 

length possible and assigned to the file which contained records of 

that length. The record length file format is shown in 2 . 1 . 7 .  

2 . 1 . 2  F i xe d  L e n g t h  D a t a  

The fixed length information relating t o  each Enga item was stored 

in a master file, which contained one record per Enga word. Each record 

in the master file contained an Enga item, the related fixed length in

formation, and the addresses of the storage locations of the English 

gloss and any items associated with the Enga item. The address area 

for items which did not exist was set to zero. The master file record 
format is shown in 2 . 1 . 6 .  
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Since the dictionary file was to be sorted, space was left in the 

master file record format for the address of the next word in the sorted 

order. After sorting, these addresses were written into the file ( see 

4 .1 ) .  Thus, the file could be accessed both sequentially and in alpha

betical order. 

2 . 1 . 3 R e c o r d  A d d re s s e s  

Each entry was given a unique sequential identification number which 

served as its address in the master file. Records in the other nineteen 

files were stored sequentially as they occurred. At the beginning of 

each run, control cards were read, which contained counts of the number 

of records stored in each of the files. These counts were updated 

during the run, the new record count serving as the address for the new 

record. The control cards for the succeeding run were punched at the 

end of processing. 

2 . 1 .4 R e c o r d  R e t r i eva l 

This organisation of the file made it possible to access directly 

any part of the information associated with each dictionary entry. 

During nearly all retrieval operations, the master only needed to be 

read for all entries. Only after an entry had satisfied the retrieval 

criteria were any associated items required for the printout read from 

the relevant files. Thus unnecessary data transmission was avoided. 

2 . 1 . 5  F i l e  Sizes 

The lengths of the twenty files used were as follows. File number 

seven was the master file. The other files contained variable length 

information relating to the main Enga entries. 

File No. No. of aharaaters No. of words 

7 265  
13  40 10 
14 80 20 
15 120 30 
16 160 40 
17 200 50 
18 2 40 60 
19 280 70 
20 320 80 
2 1  360 90 

(continued) 



2 1  

FiZe No. No. of oharaoters No. of words 

2 2  4 0 0  1 0 0  
2 3  4 40 1 1 0  
2 4  4 80 120 
25  520  1 3 0  
2 6  5 60 1 4 0  
27 600 1 5 0  
2 8  64 0 1 60 
2 9  660 1 7 0  
30 720 1 80 
31 7 60 1 90 

2.1 . 6  Ma s te r  F i le R ecord Fo rma t 

Charaoter No. of Contents 

positions oharaoters 

1 -5 5 Word No. 

6 1 Card No. (=1 ) 

7 -1 1  5 Address of next word 

12 -3 6  2 5  Enga word 

3 7 -3 8  2 Verb for Noun (exist. v. ) 

3 9  1 ? 

4 0 -4 3  4 Codes (semantic domain) 

4 4 -5 3  1 0  Tone code 

5 4 -83 30 Source 

84 -93 10  Thesaurus 

94 -10 0  7 Code-Pt. of speech 

1 0 1 -1 0 2  2 Dialect 

1 0 3 -125 2 3 Loan word 

1 2 6-12 7  2 File No. 

} 1 2 8-1 32 5 
02  English 

Address 

1 3 3 -1 3 4  2 File No. 

} 135 -1 3 9  5 Address 
0 3  Synonyms 

1 4 0 -1 4 1  2 File No. } 0 4  
1 4 2 -1 4 6  5 Address 

Class inclusion 

(continued) 
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Character No. of Contents 

positions characters 

14 7 -14 8 2 File No. } 0 5  Attr ibutive 
149 -15 3 5 Addr ess 

15 4 -155 2 File No. } 0 6  Function 
15 6-160 5 Addr ess 

161-162 2 File No. } Contingency 0 7  
163 -167 5 Addr ess 

168-169 2 File No. } 0 8  Spatial 
170 -174 5 Address 

17 5 -17 6 2 File No. } 09 Operational 
177 -181 5 Addr ess 

182 -183 2 File No. } Comparison 10 
184 -188 5 Address 

189 -19 0 2 File No . } Exemplification 11 
191-19 5 5 Address 

19 6-197 2 File No. } 12 Provenience 
198-2 0 2  5 Addr ess 

2 0 2 -2 0 4  2 File No. } 13 Gr ading 
2 0 5 -2 0 9  5 Address 

2 10 -2 11 2 File No. } 14 Time w hen 
2 12 -2 16 5 Address 

2 17 -2 18 2 File No. 

} Explicative ( w hy) 15 
2 19 -2 2 3  5 Address 

2 2 4 -2 2 5  2 File No. 

} 2 2 6-2 3 0  16 Constituent 
5 Addr ess 

2 31-2 32 2 File No. 

} 2 3 3 -2 3 7  5 Addr ess 
17 Circularity 

2 3 8-2 39 2 File No. 

} 2 4 0 -2 4 4  18 Antonyms, Ost. Def. 
5 Address 

2 4 5 -2 4 6  2 File No. 

} 2 4 7 -2 5 1  5 Addr ess 
19 How, When do it 

2 5 2 -2 5 3  2 File No. 

} 2 5 4 -2 5 8  5 
20  Comments of infor m. Addr ess 

2 5 9 -2 60 2 File No. 

} 2 61-2 65 5 
2 1  Quotation & source 

Addr ess 



2 . 1 . 7 R e c o r d  L e n g t h  F i  1 e Fo rma t 

Character 

pos ition 

1-6 

7 -8 

9+ 

No. of 

characters 

6 

2 

Contents 

Word number 

Card number 

Record 

2 3  

This format was used for all record s stored in the recorded length 

files, except those containing an English gloss. In these, positions 

9-16 were left blank. I t  was originally intended to sort the file on 

the English gloss and store the add ress of the next record in sort ord er 

within the record (in characters 9-16 ), as was d one with the Enga sort 

( 4 . 1 ) .  However, this was not possible, since some items had more than 

one English gloss. A special program had to be written for the 

English sort and English-Enga print (see 4 . 3  below), and the space left 

in the English gloss record s was not used . 

2 . 2  VISK FILE CREATION 

2 . 2 .1 C a rd I de n t i f i c a t i o n 

Twenty-one card types were used ; the card format is shown in 2 . 2 . 5 .  

The first six columns of each card contained the item identification 

number. Columns 7 and 8 contained the card numbers which d efined the 

nature of the information on the card . 

2 . 2 . 2  C o n te n t s  o f  C a r d T y p e s  

Card types 1 and 2 contained the Enga item and all the fixed length 

information (items 1-12 ). The English gloss (item 13 ) started in column 
4 1  of card 2 ,  continuing onto one or more card s, if necessary . Card 
types 3 to 2 1  contained the variable length items (items 14 -3 3 ) .  

2 . 2. 3  C o n t i nuat i o n 

Card types 2 through 21 could have up to ten continuation cards, 

numbered 1 to 10 in columns 7 9-80 . (The d ata when coded required at 

most ten continuation card s. The number could be increased to accommo

d ate longer character strings. ) An asterisk in column 80 of the first 

card of a card type ind icated that a continuation card should follow. 

The last card of the card type was blank in columns 7 9-80 . 



2 4  

2 . 2 . 4  I n put Requ i reme n t s  

The only requi rements duri ng i nput were that the cards for each entry 

be i n  ascendi ng numeri cal order and that card types 1 and 2 must exi st. 

The entri es themselves di d not need to be ordered, si nce the word number 

served as the di sk fi le address. Any number of entri es could be entered 

i n  the master fi le duri ng each run. 

2 . 2 . 5  C a rd I n put Fo rmat  

Card No. : CoLumns 

All cards: 1-6 

All cards : 7 -8 

1 : 9 -3 3  

1 : 3 4 -35 

1 : 3 6  

1 : 3 7 -4 0  

1 : 4 1-50 

1 : 5 1-60 

1 : 61-7 0 

1 : 7 1-80 

2 : 9 -15 

2 : 16-17 

2 : 18-4 0 

2 : 4 1-7 6 
All other cards : 80 

3 : 

4 : 

5 : 

6 : 

7 : 

8 : 

9 : 
10 : 

11 : 

12 : 

13 : 

14 : 
15 : 

Item No . 

1 

Content 

Entry number 

Card number 

2 Enga entry 

3 Exi stenti al verb 

4 Incomplete i tems 

5 Semanti c domai n 

6 Source of entry 

8 Notebook and tape 

7 Source of tone 

9 Thesaurus 

10 G rammati cal class 

11 Di alect 

12 Language & source (i f loan 

word) 

13 Engli sh glo ss 

Conti nuati on asteri sk * ,  

numerals 

14 Cross References 

15 Defi ni ti ons types: class 

i nclusi ve 

16 Attri buti ve 

17 Functi on 

18 Conti ngency 

19 Spati al 
2 0  O perati onal 

2 1  Compari son 

22  Exempli fi cati on & Instrumental 

2 3  Proveni ence & Obj ecti ve 
2 4  G radi ng 

2 5  Ti me & Durati on 
2 6  Expli cati ve 

(continued) 
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Card No . : CoLumns Item No. Contents 

1 6 :  27  Subj ective 

1 7 :  2 8  L ist 

1 8 :  9 -4 0  2 9  Antonyms 

1 8: 4 1 -7 6  30 O stensive 

1 9: 3 1  ' How do they do it' 

2 0 :  3 2  Miscellaneous Information 

2 1 :  3 3  Illustrative Q uotation/ 

Citation 

2.2.6 D e s c r i p t i o n o f  C re a t i o n  P ro g r am 

At th e beginning of each run, a number of initialisation procedures 

w ere carried out, wh ich included reading and printing control cards 

containing counts of the number of records stored in each of the record 

length files and counts of th e number of records for wh ich space h ad 

been allow ed in each file. 
Th e data cards were read one at a time and edited for sequence w ith in 

each dictionary item. Th e fixed length information on cards 1 and 2 was 

stored as it was read in to be w ritten later to the master file. Numer

ic items were ch ecked for numeric validity and the orth ograph y of the 

main Enga item was ch anged, unless th e ch ange made the item more th an 

twenty- five ch aracters long (see 1.3.2 ) .  

Th e remaining cards for the item were th en read. Wh en th e end of 

each card type was reached, the length of the string w as ch ecked and 

th e orth ography changed for card types containing Enga (types 3 -2 1); 
th is ch ange could increase th e length of the string (record). 

The record w as assigned to one of the record length files according 

to its length. The count in th is file w as incremented by one and 

ch ecked to see if it w as still w ith in the bounds of the file area. If 

the bounds h ad been exceeded, processing w as terminated. O th erw ise th e 

record was w ritten into the file with the current count as its address; 

th is address and the file number were stored in th e master record. The 

address area for card types wh ich did not exist w as set to z ero. 

Wh en th e end of the item was reach ed (i.e. when anoth er card type 1 

w as read), th e record containing the fixed length information and th e 
addresses of the records containing th e variable length information of 

th e different card types was w ritten into the master file. Th e number 

of th e item served as th e address of th e master record. 

A card w ith item number 999999 w as used to indicate th e end of th e 

card input. At th e end of each run the new counts for the record length 

files were printed and also punched to provide th e control cards for the 

follow ing run. 



2 6  

2 . 2 . 7  F l owc h a r t  

R E A D  

R E C O R D  L E NGTH  

F I L E  C OU N T E R S  

P R I NT 

R E C O R D  L E NGTH  

F I L E C OU N T E R S  

I N I T I A L I S E  

C O U N T E R S  A N D  

S E T  CON STANTS 

R EAD  

F I RST  CARD  

DUMMY LAST 

R E C O R D  

N O  

? C A R D  T Y P E  

t 1 

N O  



R E R EAD 
S E MA N T I C  DOMA I N  

C O D E  U N D E R  
I NT E G E R  F O RMAT 

M O V E  

C A R D  D E TA I L S 

T O  MAS T E R  R E C O R D  

R EA D  

C A R D  T Y P E  2 

E N T R Y  N U M B E R  
C A R D  T Y P E  1 

N O  

? C A R D  N U M B E R  

t- 2 

N O  

27 
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R E R EAD 
G RAMMAT I CA L  
C O D E  U N D E R  

I NT E G E R  FORMAT 

C A L L  
O R T H O 
G R A P H Y  
C H A N G E  

R O UT I N E 
FOR  
E N GA 

E N T R Y  

? E R R O R  F LAG 

NO  

W R I T E  

E R R O R  M E S SA G E S  

R E S ET 

E R R O R  FLAG 



R E C OR D  E XC E E D S  

2 0 0  W O R D S  

Y E S  

W R I T E  

E R R O R  

M E S S A G E  

M O V E  

C A R D  D E TA I L S 

T O  MAS T E R  R E C O R D  

S E T  
MAS T E R  R E C OR D  
A D D R E S S  A R E A  

T O  Z E RO 

S E T  U P  

E N G L I S H G L O S S  

O U T P U T  R E C O R D  

S E T  
C A R D  C O U N T E R  TO 1 
A N D  R E C O R D  L E N G T H  

C O U N T E R  T O  1 3  

N O  

? LAST CARD  O F  

T H I S  T Y P E  

N O  

2 9  



3 0  

READ  

N E XT CARD  

I N C R E M E N T  

C A R D  C O U N T E R  

B Y  1 

O V E  CARD  D E TA I L S  T O  
ARD  T Y P E  R E C O R D  I N 
C R E M E N T I N G R E C O R D  

L E NGTH  C O U N T E R  



C H E C K  
L EN G T H  O F  
C A R D  T Y P E  

R E C O R D  

CALL  
O R T H O �  
GRA P H Y  
C H A N G E  
R O U T I N E  

F O R  
C A R D  
T Y P E S  
3 - 2 1  

W R I T E  

E R R O R  M E S S A G E  

3 1  



3 2  

R E S E T  

E R ROR  FLAG  

TO Z E RO 

? LAST  W O R D  O F  

C A R D  T Y P E  R E C O R D  

B LAN K 

Y E S  t------I 

C A L C U LATE  
F I L E N UM B E R  A N D  

S T O R E  I N  
MAS T E R  R E C O R D  

CAL C U LA T E  
A N D  S T O R E  A D D R E S S  
O F  N E XT  R E C O R D  I N  

TH I S  F I L E 

D E C R E M E N T  
A D D R E S S  B Y  

A N D  W R I T E  
E R R O R  M E S SAG E 

A D D  

1 0  T O  L E N G T H  

O F  R E C O R D  



S T O R E  

R E C O R D  A D D R E S S  I N  

MAS T E R  R E C O R D  

W R I T E  

CARD  T Y P E  

R E C O R D  

B L A N K  F I L L 

C A R D  T Y P E  

R E C O R D  A R E A  

R E A D  

N E XT C A R D  

? CARD  T Y P E  

N O  

3 3  
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C A R D  N U M B E R  

VAL I D  

Y ES 

S T O R E  
C A R D  N U M B E R  I N  

CARD  T Y P E  
R E C O R D  A R E A  

S E T  

L E N GTH  C O U N T E R  T O  3 

CARD  C O U N T E R  TO 1 



I N C R E M E N T  

C O U N T  O F  

R E C O R D S  W R I TT E N  

WR I T E  

MAS T E R  R E C O R D  

R E R E A D  
S E MA N T I C  DOMA I N  

C O D E  U N D E R  
I NT E G E R  F O R MAT 

? N E W  E NT R Y  
N U M B E R  ., 

P R E V I O U S  E N T R Y  
N U M B E R  

N O  

WR I T E  

E R R O R  M E S S A G E  

3 5  
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WR I T E  

E R ROR  M E S S A G E  

B LA N K F I L L  

CARD  T Y P E  

R E C O R D  

R E A D  

N E XT CARD 

NO  

W R I T E  

E N T R Y  N U M B E R  O F  

N E X T  R E C O R D  



WR I TE 

E RR O R  M E S S A G E  

DUMMY  LAST  

R E C O R D  

Y E S  

W R I T E  

C O U N T  O F  R E CO R D S  

WR I TT E N  T O  D I S C 

P R I NT & P U N C H  

R E C O R D  L E NGTH  

F I L E C O U N T E R S  

3 7  



2 . 2 . 8  L i s t i n g 

C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

500 
505  
5 1 0  

1 

51 5 

9 1 0  

C RE A T I ON PROGRAM 
D P 1 ENS lON KY I  70 ' l KARO I 2 0 ' , JFU3

1
Z0 ' , I ND I 2 , 2 1 1 

D I � EN S I ON ARR DV I Z ' , ARR A ( 7 ) , ARRB 200 ) 
IN TEGER*4 R L / '  ' I , KREC ( 2 09 ) /2 09 * '  ' I , C T l l 1 ) / '  * 2 

1 3  4 5 6 7 8 9 1 0 ' /  
EQU I VAL ENC E l K  Y I 3 1  ) , I NO I 1 , 2 )  ) , I K Y I 4 1  , A  liRA 1 1  ) I ,  I KREC ( 3 )  , A ll  R B  I 1 1  I 
E XTERNAL OR THO 

1 ��F I��0:I �bbE ! � � �?�6� g�66 : ft� : E ! � l } ! r9?oj�o �2�6 : E ��{ �;�g l gg�6 ' �!�: 
2 E , K 1 1 , 1 9 1 02 01 2 BO , E , K1 )  , 2 0 1 01 80 , 32 0 , E , K1 ) , 2 1 1 0080 , 360 , E , K l ) , 2 2 1 0 07 
30, 400 !E , K1 1 , 23 1 0070 �440 1 E , K1 ) , 24 1 0060 1480 1E , K 1 ) , 2 5 1 0060 t 520t E , K l "  
4261 0 0' 01560 ,E , K l ) , 2 ' 1 00z 5 , 6001 E , Kl ) , 2 � 1 00Z5 16401 E , K l ) , 29 1 00 z0 , 680 , 
5 E , K 1 ) , 3u I 0020 , 72 0 , E , K1 1 , 3 1 1 002 0 ,760 , E ,K1 ) , 3 Z I 0020 , 800 , E , K l l 

R EAO A ND WR I TE F I LE COUNTERS  
REA  01 1 , 500 )  1 1 JF  L C  J ,  K 1 , J=1  ,3 ) , K= 1  , 2 0 )  
FORMATI 1 2 12 1 8 )  
��� �H? r ��r ) 
DO 1 1<: 1 , 20 
WR I TE I 3 , 5 1 0 1 I JF L I J , K ) , J= I , 3 )  
�����lf l !� \ � �E � f �! 1 2 ) ) S TOP 
CON T INUE 

IN I T I A L I Z E  
CALL ERR SE T ( 2 1 5 , 0 , 2 56 , 1 1 
CA L L  RER E AD 
WR I TE I 3 , 505 1 
I ER  :0 
KTA"O 
KY 1 2 1& 1  
KY( 3 1 =0 
KY( 1 2 ):0 

R EAD F I R ST C A R D  
R EA D l 1

(
5 1 5 ) I KA R D ( J ) , J= 1 , 20 1  

FORM A T  1 6 , 1 2 , 1 BA 4 1  
I F I KARD I l ) . E Q . 999999 I GO  TO 2 1 4  
IF ( KARDI 2 1 . NE . l ) GO  TO 200  
R EAD ( 991 9 10 ) J A J  
FORM A  T I .36X ,  ( 4 )  

PROC E S S  CARD TYPE 1 
2 K Y ( 1 ) =KARO( 1 1  

DO 3 J=3 , 1 0  
3 KY I J+ l ) =KARD ( J )  

DO 4 J = 1 l! 20  
4 K YI J +2 ) =K R D I J )  

R EAD CARD TYPE 2 
READ I 1 , 5 1 5 , END: 2 1 2 1 ( KARO I J I , J:I , 2 0 )  
I F I KAP OI l l . NE . K Y l l l ) G O  TO  2 00 
IF ( KARDI 2 ) .NE . 2 IGO  TO 200 

w 
0> 



C 
C C 

C 

R F. A D( 99t91 5 I JA J , JB J  9 1 5  FORMAT l 8 X , I 3 , 1 4 1  
CALL OR THOGRAPHY C H A NG E  ROUT I N E  

J VB =O r F ( JA J . � Q . 2 . 0R . JA J . EQ . 8 I JVB=1 CALL C SDV( AR R 4
t
ARRD V ' 2 � ' 2 5 1  CAL L XTOPL I I OR HO , ARRD V , JVB , I E R , I I 

C WR r TE ERR OP ME SS�GE S 
C 

C C C C 

C C C 

C 

If l IEII .EQ . O IGO TO 33 GO TO l 3 1 1 32 1 , I F R  
3 1  WP I TE ( 3 ,  �40 ) K Y( 1 )  , ( A  RRA  ( J )  , J=l , 1 )  

540 FORMAT( ' OE X TEN S I ON GT  2 5  - ' , 14 ,4 X ,6 A4 , Al ) I E R =O  
GO TO  33 

5�� �§����� t 6����r� 1 �R�6�2� ' ! !�:! : � : � �:��i! ' ( 2 X , 3 1 A4 ' ) 
I E R =O  

MOVE DATA F ROM CAPO  2 TO  MAS T E R  RECORD 
SE T MA STER RECORD ADDRE SS A R E A  TO Z E R O  

33 00 5 J=3 , 1 0 5 KYI J + 20 1 =KARO ( J '  DO 6 J=33 , 10 
6 KYI J '=O 

SET UP E NGL I SH G LO S S  OUTPUT R ECORD 
KR E C (  1 ) =KYI 1 1  KREC ( 2 1 = 2  KR E C (  3 ) =Bl 
KREC ( 4 ) =B L  DO 7 J= l 1 , 20 

7 KP E C ( J- 6 ' =KARO ( J I  
KNT = 1 4  KR = l  

C PR QC E S S  CAR D  TYPE S 2-21 
C 

C C C 

8 IF ( KR EC ( 201 ) . NE . B L ) GO  TO 206 I F ( KAR D ( 2 0 ) . E Q . B L ) G O  TO 10 I F ( KAR D ( 20 ) . N E . C T l KR I l G O  TO 2 02 REA  D ( 1 , 51 5 ,  E ND., 2 1 2  ) (  KA R 0 ( J )  ,J = 1 , 2  0 ) I F ( KARD ( 2 ) . NE . KR EC ( 2 1 I G O  TO 202  I F I KAR O ( I ) . NE . K Y( l ) I GO TO 2 00 KR =KR+ l  
26  00 9 J= 3 , 2 0  K� E C ( KN T ) =KARO ( J )  
9 KNT=KN T+l  

KN T=KNT- l  GO TO 8 

C HE CK L ENGTH OF REC ORD F OR C ARD  TYPES 2-2 1  
10 DO 1 1  J = I 1 , 20 1 , 1 0 

I F ( KR EC ( J ) . EQ . B l ) GO TO 2 1  



1 1  CON T I N U E  
WR I  T E l  3 ,  5 2 0 ' 

5 2 0  F O R M A T I ' I ' , l O X , ' E XE C UT I O N  E RR O R " 
GO TO 2 1 2  

2 7  J = J - l 
C 
C C A l l  OR T H OG R A PH V  C H A NG E  R O U T I N E  F O R  C A R D  T V P E S  3- 2 1  
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

I F I  KR EC I 2 '  . E O . ?  , G O  TO 2 9  
J = J  * 4- 8 
��tt �fg�L t ��� T�����Rg��O� : E R , O . 
J = J / 4  
I F I  I E R . E O . O  , G O  T O  3 0  
W� I T E I 3 ,  5 4 5 ' K P  E C I 1 , , KRE C 1 2  I , I A R R  B I K I  , 1<=1 , J  I 
I ER = 0  

30 I F I K R E C I J ' . Eo . e l I G O  TO 2 9  
J = J + I 0  
GO TO 30 

WR I T E R E C O R D F OR C A R D T V P E S 2 - 2 1  

2 9  I F = J I I 0  

5 2 5 

l U= l  F + 1 2  
I N D l l , K R E C I 2 . ' = l U  
J FL I 3 , l F ' = JF L I 3 , l F I + l  
I F I J F L I 3 , LF I . l E o JF L ( 2 , l F I I G O T O  1 4  
J F L I 3 ( l F ' = JF L I 3 , l F I - l 
WR I T E  3 t 5 2 5 1 l U 
FORM A T (  1 ' ,  l O X ,  ' NO .  OF R E C O R D S  E XC E E O EO 
GO TO 2 1 2  

I N  f I L E  ' , I V 

1 4  I N D I  2 , KR E C I  2 ) ) z JF l O , lf I 

5 30 
2 4  
2 5  

K 1 = JF l I 3 IF . 
WR I T E l l U t K I 1 5 } 0 ' I K R E C I K . , K= 1 , J ' 
F O R M A T I 1 6 i I Z , 1 9 8A 4 . 
00 2 5  K = 1  , J  
K R E C I K . =B l  

R E A D  C A R D  T YP E  S 3 - 2 1  

R E A O l l , 5 1 5 , E ND z 2 1 2 .  I K A R n l J .  , J "l , 2 0 1  
I F I K A R D I 2 1 . E O . 1 . G O  TO 2 8  
I F I K AR D I I • •  N E . K V I 1 1 . G O  T O  2 00 
( F I K A R D I Z ' . G T . 2 1 . 0 R . KA R D I 2 1 . l E . K R E C I 2 " G D  T O  200 

KR E C I 2 ' = K AR D I 2 1  
K N T = 3 
KR = l  
GO TO 2 6  

A D D  TO : O UN TE R A N D  W R I T E  M A S T E R  R EC O R D  

2 8  K TA = K TA + 1  

9 0 5  

5 3 5  

KA A = K Y l 1 '  
WR I T E I 3 , 90 5 ' K TA , KA A  

�� ���l� : K;A ! �3 � �( ��: J ' , J =1 , 70 ' 
F O R M A T !  1 5 , I 1 ! 1 5 1 8 A 4 , I 1 0 , 1 8 A 4 , 2 0 1  [ 2 , 1 5 "  
I F ( K A P. O I l l . E U . 9 9 9 99 9 ' G O  T O  2 1 4  

��t�1�6( i }?J5� �Y( l " GO T O  2 00 



C 
C C 

C 
C C 

C C 
C 

200 20 1 
202  
20 3 

206 
2 0 1  208 209 2 1 0  

2 1 1  

2 1 2  
2 1 3 2 14 
2 1 5  

GO TO 2 
ERROR M E S SAGE S 

WR I TE I  3 , 2 0 1 I KA R D I  1 1  , KA R D ( 2 1  FORMAT I ' O ' , 90X ,  ' I DE N T  E RROR : '  t I 6 , I 3 1  
GO TO 208 
��a���( 1 69����� ��fi�t���� �¥bNK������ � ' 16 , 1 3 , A4 1  
GO TO 208  WR I TE I 3 , 2 01 I KA RO l l 1 , KA RD I 2 1  
F::JRMAT I ' 0 ' , 90 X , ' RE C ORrl S I ZE G T  2 00 : ' , 16 , 1 3 1  DO 2 09 J= 1 1 , 20 1  
K R  E C I  J I =BL  R EAD (  1 ,  5 1 5 , E NO =2 1 2 1  I KARD ( J I , J =l , 2 0 1  
I F I KARD I 2 1 .NE . I IGO T O  2 1 0  IF I KAR O l l l . E :l . K Y l l I IGO T O  2 00 WR J T E I 3 2 1 1 1 KARD I l I  FO RMAT I ' 0 ' , 90X, ' NE X T RE C ORD : ' ' [ 6 )  I F I KARD ( 1 ) . E Q . 9 99999 ) G O  TO 2 1 4 
GO TO 2 

END OF  RUN PROC ED URE S 
WR I TE ( 3 , 2 1 3 ) K YI 1 )  FORMA T (  ' 0 ' ,  l O X ,  ' R ECORD NOT WR I r T EN : '  , 16 1  WR I T E  I 3 ,  2 1 5 )  K TA 
FO RMAT I ' 1 ' , I OX , I 6 , ' RE C ORD S F I LE D  TO D I S K ' / 1 X ) 

WR I TE AND P UNC H F I LE COUNT E R S  
00 2 1 6  K " l t20 WR I TE I 3 , 51 o I l JF U J , K I , J= 1 ,3 )  

2 1 6  WR l TE I 2 , 2 1 1 I C JF l I J , K ) , J=1 .3 ) 2 1 1  FORM AT !  ' V '  ' ) 2 , 2 1 8 1  
WR I T E I 3 , 505 ) STOP 
END 

OR THO : PROC EDUR. E (  SB .t J VB , ) F LA.tJM I ; 
1* TH I S  SUBR::JUT l NE u PERA TE S uN E NGA  C A RDS EXC E PT C A RD T WO  ( EN GL I S H I .  

I T  P E RFORMS FOUR T Y P E S  OF ORTHOGRAPHY C HANGES ON All  WORDS P R E S ENT ED  
TO I T  I NCLUD ING  ANY  E NGL I SH ON C ARDS  3 - 2 1 . 
TYPE 1 :  

TYP E 2 :  

LA8 I AL I ZA T I ON .  
ANY CONSON AN T  + W G O E S  T O  C ONSONANT + U 
E G  BWAA - )  8 UAA 

KWAA -) KUAA E TC .  
VOW E l  C LU S TE R S .  



TYP E 3 

T Y P E  4 

L h S T  T WO VOW E L S OF TH R E E  V OW E L  S E T  W H I C H  A R E  N OT I D E N T I C A L  

AR E C HA NG E D  A S  F OL L O W S : 

V 2 = 1  - )  I Y  

V 2 = U - )  U W  

V 2 : E  - )  Y 

V 2 = O  - )  W 

E G KA 1 A  - )  KA I YA 

K O E A  - )  KOYA E TC .  

VO W E L  C L U S T E R S  I N  V E R B  S T E M S :  

I N  VE R B S  I F  V I  V2 V 3  PR E C E D E S  - G I  O R  -GE , A N D  I F  V 2  • V 3  A R E  

THE SA M E  V 3  I S R E M O VE D .  

E G  Mh I I G I  - )  MA I G I  

P R E N f4 SA L I  Z A  T I O N .  

I N  T H E  M I D D L E  O F  A WORD O N L Y  ( N O T  A T  T H E  B E G I N N I NG )  

B - )1016 
D - )  NO 

G - )  NG 

J - )  N J  

E G  K AD E GE - )  K A ND E N GE 

A JA - )  A N J A  

THE S U B R O U T I N E  I S  I N  T H R E E S E C T I ON S .  

S EC T I O N  I R E M O V E S B L A N K S F RO M  E N D  O F  S T R I N G  S U P PL I E D .  

S E C T I ON 2 S P L I T S O F F  E A C H  E NG A  WORD T O  P A S S  A C R O S S  T O  I NT E RN AL 

S UB R O U T I NE C H A NG E .  

S E C T I O N  3 ( S UB R O U T I NE C H A N G E ) P E R F O R M S  THE F OU R  T Y P ES O F  ORT HOGR A P HY 

C H A N GE S .  

P A R A M E T E R S 

SB - S TR I N G  C O N T A I N I NG E NG A  W O R D S  

J VB I I F  MA I N  E N T R Y  I F  A VE R B  

= 0 O THE R W I S E  



I F L A  0 N O  ERROR S I N  PR OC E SS I NG 
M � I N  E NTRY WOUL D E XP AND TO  GR EAT ER  T HAN  2 5  C HA RAC T E R S  

2 TONE CODE HA S C OME A F TE R  A S E M I-VOWE L  I Y  O R  W )  
JM = MA I N  E N TR Y 

o CARDS  3- 2 1  
O T HE R I M P O R T A N T  VAR I ABLE S .  
J POS - STAR T I NG CHA RAC T E R (J' NE X T  WORD.  
SA , SD , SR , S  I N TE R M E D I AT E  S T R I NGS  TO  HOLD WOR DS T EMPORA R I L Y . 
SUB - USED TO E XA M I NE ONE CHA RAC T E R  A T  A T I ME 
I COUN T  - COUN T S  NO OF VOWE L S  F OUND I N  S E�UE NC E  
L - HOL D S  PO S I T I ONS OF V2 AND V3 . 
FOUND  - BRANCH  TAKEN  I F  3 VOW E L S  F OUND FOR TY P E  2 .  
PROC - BR ANCH TA K EN I F  WOR D  ENDS I N  G I  OR G E  FOR T Y P E  3 .  
R - BR ANC H TA KEN  I F  3 VOWE LS  F OUND F OR TY PE  3 .  DCL SB C HAR I S O D )  VAR Y I NG ,  

I FL A  B I N  F I XE D  1 3 1 f O ) 1 I J VB , NWD , J M )  B I N  F XEu 1 31 , 0 ) ; 
1* S EC T I ON 1 - R E MOVE S BLANK S F ROM END  OF  STR I NG 
J PO S= I ;  
00 I = L ENGTHI SB ) TO 1 B Y  - 1 ; T E S T :  IF SUB S TR I S8 , I  , 1 1 .,= '  , THE N  
1* S EC T I ON 2 - CH E C K S  FOR  E R RO R  TYP E  1 AND S P L I T S  Of F  N E X T  WOR D I STR INGR ANGE ) :  ONE : 8 EG I N ;  DCL SA C HAR I I ) , SU!l C HAR I 1 1 ,  S O  C HAR I 8 0 0 )  VA R Y I NG ;  I F  JM= 1 & 1 )7 0  THE N  DO ; 
I FLA= 1 ;  R E TURN ;  
END ;  KO UNT= 1  ; SA= S8 ; 
I F  J M = O  THEN S8 = ( 800 ) ' ' ;  
SB = "  • 
1 *  S tAR T PROC E S S I NG A T  F I R S T  NON-BLANK CHARACT E R .  DO 1 = 1 T O  L ENGTHI SA ) ;  
IF SUBSTR I SA , I , l l ..,= '  , THE N D O :  
����B f i sUB STR I SA , 1 , I - l l : GO TO LOOP ; 
END :  
EN D :  
1* 5 EA � C H  F O R  NE X T  WORD T E R MI NATOR AND C ALL  S UBROUT I N E  CHANGE 
LOOP :  O D  I = J PO S  TO L ENGTH I S A ) : 
S UB= SUB S TR I SA , r , l ) ;  J = O ;  I F  SUB= ' ; '  I SU8 = ' , '  I SUB = '  , THE N DO : 

* 1  

* 1  

* 1  

* 1  

* 1  



on J = l  TO LFNGTH I SA , - I ; 
I F  SUBSTR ( SA , I + J , l l �: '  • THE N  GO T'l CA L L ;  END ;  J =J- 1 ; END ;  
END ;  
CAL L : N= I +J :  CALL CHANGE I  SUB STR I SA 1 J POS , I - JPOS )  , I F L AG I S O ' ;  1* T E S T  ERRJ�  F LAG  - RE TURN O R I G I NAL S T R I NG I F  E RR OR .  BLANK OUT 

Q E S T O F  STR I NG " !IIf) RF TUR N . . * 1  
J P O S=N ; I FL A = I FLA G ;  I F  I F LA G�=O THE N D O ; SB = SA ; R E TUR N ;  END ; SB=  S8 , I SO I I  SUB ; 
KOUN T=KO UNt+ l ; 
: �  �0g��R���G

tl����� I ��1�1 �P' ��U���k i S B ' L ENGTH I S B " 1 )  THEN SB= SUB S  R I SB , l , LE NG TH I SB I -l l ;  
I F  JM= l  THEN L EN=2 5 ;  E L SE L EN-: BOO ;  SO= ( 800 1 ' ' ;  . S B= SB I I  SUB STR ( SO , 1 ,  ( LE N-LE NG TH ( S  B I l l  ; 
R E TUR N :  
E N D  ONE : END :  I FLA= 2 ;  R E TURN : CHANGE : PRO:: E OUR E I  S , I F L , SR l ; OCL S CHAR I * ' ,  
S R  CHAR I SOO I VAR Y I NG ,  SUB C HAR ( 1 " L (  2 ' ,  VO WEL I 5 '  CHA.R I I I I N I Tl AL I ' A ' , ' E ' l ' 1 ' , ' C ' , ' U " ; 1* TYPE  1 CHANGE . S E A.RCH  F O R  CON �ONANT + W AND CHANGE TO U .  * 1  
I FL=O ; DO 1 = 1  T O  L ENG TH I S ) - l ; S UB= SUB S TR I $ , 1 , 1 1 ; I F  SUB< ' A '  , S UB ) ' Z '  THE N  GO  TC END ; 
00 J= l TO 5 ;  I F  SUB=VO WE L !  J I  THE N G O  T O  E ND ;  EN D ;  I F  SUBSTR I S , I + l , l ' = ' W '  THE N SUBSTR I S , I + 1 , 1 ' = ' U ' ; 
EN D :  END : 1* TYPE 4 CHANGE . S E ARCH FO R  B , O

t
G, J AND I NS E RT R EOU I R ED C HARACT E R  B E FOR E COPY I NG S T R I NG I N TO I N  E RMED I A T E  STR I NG S P .  * 1  

S R =  SUBSTR I S , 11 1 1 ;  
no 1 = 2  TO LENGTH I  S )  : SUB= SUB S TR I S , 1 , 1 '  ; I F  SUB= ' B '  THEN SR = SR I I ' M ' ; I F  SUB = ' D ' I S UB = ' G ' I SUB = ' J '  TH E N  S R = SR I I ' N ' ; 
SR= SR I I  S UB ;  END ;  1* TYP E  2 CHANGF . S E ARCH BAC KWARDS TH ROUGH WORD FO R T HR E E  VOW EL S I N  A 

R OW J R  S�PAR AT EO ONLY B Y  T ONE S .  S TOR E  POS I T I ONS OF TH E S E  T HR E E .  * 1  
I = l  ENGTHI  SR I : 
I CDUNT=O ; 



L O O P : I F  1 0  T H E N  GO TO N X T ; 
DO J = I TO 1 - 1 0 B V - 1 ; 
I F  J < 1  T H E N  GO TO N X T ;  
S UA = S UB S TR ( SR , J , I I ; 
I F  S UB = " " THF N G O  TO R O UND ; 
DO K = 1  TO 5 ;  
I F  SUB= VO WF. U K I  TH E N  D O ; 
I C O U:-I T= I C O UN T + l ; 
I F  I C O UN T = 3  T H E N  GO TO F O UND ; 
L ( I C O UN T  I = J ; 
GO TO R I1 UN f) ; 
E N D ; 
EN D ;  
F I X :  I C O lJN T= O ;  
1 = 1 - 1 ;  
GO TO LOOP ; 
R O UN O : E N D ;  
GO TO F I X ;  
'* C H EC K F I N A L  TWO VO WE L S  A R E  NON - I D E N T I C A L  A N D  T H E N  P ER F O RM P R E S C R I B-

E D  C HA N GE S P A V I NG S P EC I A L  A T T E N T I ON TO T O N E  C OD E S . * '  
F O UN D : I F  SUB S TR I SR , l I Z I , 1 1 = S U B S T R I S R , L I 1 1 , 1 )  T H E N  GO T O  F I X ;  
S UB= S UB S TR I SR , L I Z I , I I ;  
I F  S UB = ' A ' THE N G O  T O  F I X ; 
I F  SUB= ' E '  THE N D O ; 
S U B S TR I So U 2 1 , ] I = ' V ' ; 
I F  SUB S T R ( S � , L  2 1 . 1 , 1 1 = · · · ·  TH E N  S R = S U B S TR I S R , I , J  
S U B S T R I SR , L I 2 1 . 2 1 ; 
GO TO F I X ;  
EN D ;  
I F  S UB= ' O ' THE N D O ;  
S U B S T R I SR r L ( 2 ) l l ) : ' W ' ; 
I F  SUB S TR S� l L  2 H l , 1 I = . . . .  T H E N  S R = S U B S T R ( S R , l , J  
S U B S T R I S R , L I l I .2 1 ;  
GO Tn F I X ;  
EN D ;  
I F  SU R S TR I S� , U Z H 1 , 1 l = " "  T H E N  L l 2 1 = l I 2 1 + l ;  
I F  SUB = ' I '  T H E N  D O ; 
S R = S U B S TR I SR , l . L I Z I I I I · V · I I S U B S T R I S R , L ( 2 1 . 1 1 ;  
I = L l 2 1 ; 

l50¥� TL86p ;  
E N D ;  
I F  SUB= ' U ' THE N D O ;  
SR= SUB S TR I SR . 1 ,  U 2 I 1 I I  • W '  I I  S U B S T R  I S R , L l 2  1 . 1 I ; 
I = L l 2  I ;  
I CO UN T: O ;  
GO TO L O O P ; 
END ; 

I I I ·  . .  • I I ' v '  I I  

1 1 1  . . . .  1 1 · 101 · 1 1  

'* T V P E 3 C H A N G E .  C H E C K  F OR V E R B  A N D  L A S T  S V L L AB L E  R E I N G G I  O R  G E . 
N X T :  I F  J VB = O  THE N GO TO RE T ;  
L N = L EN G T H I SR I ;  
I F  S U B S TR I SQ . L N- 3 1 = · NG I " · I S U B S T R I S R , L N-3 1 = · NG E " · T H E N  DO ; 
KK=L N - 4 ; 
GO TO P R OC ; 
EN D ;  
I F  SUB S T R I S� . L N- 2 1 = · NG I · I SUB S T R I S R , L N -2 ) = · N GE · T H E N  DO ; 
K K = L N - 3 ;  
G O  TO PR OC ; 
EN D ;  
E L S E  GO T O  R E T ;  

* '  



1* S E A � C H  BA C KWA R D S  THR O lXi H  WORD F O R  T H R E E  VOW E L S  
P R O C : I C O UN T = O ; 
DO I = KK TO K K- l O  B Y  - 1 ; 
IF 1 < 1  T HE N  GO TO R E T ;  

S UB= S UB S TR ( SR , I  , 1 )  ; 
I F  SUB = · · · ·  THE N G O  TO ND ; 
DO J = 1 TO 5 ;  
I F  SUB = VO WE L I  J ,  THE N D O ;  
I C O UN T = I C O UN T. l ; 
I F  I C O U'II T = 3  T H E N  GO TO R ;  
l I I C fl UN T  1 = 1 ; 
GO TO NO ; 
EN D ;  
EN D ;  
I C O UN T= O ;  

N D :  E N D ; 
GO TO R E T ;  
1* C HE C K  I F  F I N A L  T WO E Q U A L  A NO DE L E T E  L A S T  O N E .  
R :  I F  SUB STR I SR , U 2 1 , 1 I  .... = SUB S T R I S R , L ( 1 I , l I T H f N  GO T O  R E T ;  
S R = S U B S T R I SR , 1 , L l l l - 1 1  I I  SUB S T R I S R , L l l l + l l ; 
R E T :  I F  J M = l  !: L E N G T H I  $ R 1 > 2 5  THE N I F L = ! ; 
DO I = !  TO L E N G T H I  SR ' - t ; 
I F  S U B S TR I S� , I , l l = ' Y '  SUB ST R I SR 1 I , 1 l = ' W '  T H E N  
I F  S U B S T R I SR , I + l , l l = ' , .  THE N Q u ; 
I F L =  2 ;  

R E T UR N ;  
EN O ;  
EN D ;  
R E T U R N ; 
E N D  C HA N GE ; 
E N D  O R THO ; 

* 1  

* 1  



2.3 UPDATING 

2 . 3.1 D e s c r i p t i o n  o f  U p d a t i n g  P ro g r am 

This progra m was used when informa tion on one card type only re

quired modifica tion. When a whole item needed to be cha nged or a new 

item a dded, the creation progra m was used. 
The progra m wa s similar to the creation progra m in its use of 

4 7  

control cards for the record length files a nd the method used for rea d

ing a nd editing the cards. However, it differed in that only the ca rd 

type to be corrected needed to be rea d. Changes were made by overwriting 

the existing record, unless the new record wa s too la rge for the a rea 

a va ilable. Exa ctly the same forma t was used for the ca rds as wa s used 

in the crea tion progra m; thus, the number of the ma in item a ppeared 

on every ca rd. 

The master file record for the item to be modified was rea d into core 

store. If the change to be made wa s in the fixed length information, 

the a ppropriate pa rt of the master record was overwritten, a nd the 

record written back into the master file. 

If the cha nge was in one of the variable length items, the address 

of the existing record for the item wa s picked up from the master record. 

When the new record was short enough to fit into the same a rea, the ex

isting record was overwritten. Otherwise, the new record wa s added to 

the end of the appropria te record length file, the new a ddress stored 

in the master record, a nd the record written ba ck into the master file. 



4 8  

2 . 3 . 2  F l owc h a r t  

R EA D  

R E C O R D  L E NGTH  

F I L E C O U N T E R S  

P R I NT 

R E C O R D  L E NGTH  

F I  LE  C O U N T E R S  

I N I T I AL I S E 

C O U N T E R S  A N D  

S E T  C O N S TA N T S  

READ  F I RS T  CARD  

O F  G R O U P  OF  

U P DA T E  C A R D S  

? DUMMY  LAST  

R E C O R D  

READ  MAS T E R  

R E C O R D  O F  E N T R Y  

TO B E  U P DA T E D  



I 

I N I T I A L I S E  F O R  

U P DA T E  O F  CARD  

T Y P E S  2 - 2 1  

N O  

U P DA T E  

CARD T Y P E  2 

? C A R D  

LAST O F  

49 



50 

R EA D  

N E XT CARD  

? SAME  CARD  

T Y P E  AS  

I N C RE M E N T  

C A R D  C O U N T E R  

B Y  1 

M O V E  CARD  D E TA I L S 
T O  C A R D  T Y P E  R E C O R D  
I N C R E M E N T I N G R E C O R D  

L E N G T H  C O U N T E R  



C H E C K  L E N GTH  O F  

CARD  T Y P E  

R E C O R D  

C A L L  
O R T H O 
G R A P H Y  
C H A N G E  

ROUT I N E  
F O R  
CARD  

T Y P E S  
3 - 2 1  

WR I TE 

E R R O R  M E S S A G E  

5 1  



52 

R E S E T  E RR O R  FLAG 

TO Z E RO 

F I N D R E C O R D  

L E NGTH  O F  

N E W  R E C O R D  

? N E W  R E C O R D  

T O O  L O N G  F O R  

N E W  

A D D R E S S  

S T O R E  N E W  

A D D R E S S I N  

MAS T E R  R E C O R D  

? U P DATE  

C A R D  T Y P E  

W R I T E  

E R R O R  M E S S A G E  



R E W R I T E  

MAST E R  

R E C O R D  

W R I T E  N E W  

R E C O R D  F O R  

CARD  T Y P E S  2 - 2 1  

B LAN K F I L L 

R E C O R D  A R E A  

P R I N T N UM B E R  
O F  U P DA T E D  
R E C O R D  A N D  

CARD  T Y P E  

TRAN S F E R  
I N FO RMAT I O N  F ROM 

C A R D  TYPE  1 
TO R E C O R D  A R E A  

5 3  



5 4  

C A L L  
O R T H O 
G R A P H Y  
C H A N G E  

R O U T I N E  
F O R  
E N GA 

E N T R Y  

? E X T E N S I O N 
E R R O R  

W R I T E  S Y N T A X  
E R R O R  M E S S A G E  

R E S E T  E R R O R  
F L A G  

TO  Z E R O  

P R I N T N U M B E R  
O F  U P D A T E D  
R E C O R D  A N D  
C A R D  T Y P E  

R E W R I T E  
MAS T E R  
R E C O R D  

WR I T E E X T E N S I O N 
E R R O R  M E S S A G E  



W R I T E 

' I D E N T  E R RO R ' 

M E S SA G E  

W R I T E 

, C O N T I N UAT I O N  

E R RO R ' M E S S A G E  

WR I T E  

' RE C O R D  S I Z E 

E X C E E D E D ' M E S S A G E  

B L A N K  F I L L 

C A R D  T Y P E  

R E C O RD 

? LAST  U P DATE  

C A R D  F O R  N E W  

R E A D  

N E XT C A R D  

5 5  
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W R I T E  

E RR O R  

M E S S A G E  

W R I T E  C O U N T  

O F  R E C O R D S  

WR I TT E N  TO  D I S C 

P R I NT A N D  P U N C H  

R E C O R D  L E N GTH  

F I L E C O U N T E R S  



C 
C 
C 

C AL C U L A T E  N E �  A D DR E S S  A N D  S T O R E  I N  M A S T E R  R EC O R D  

1 5  J F L ( 3 . L F I = J F L ( 3 . L F I + 1  
I F I J F L I 3 . l F l . L E . J F l I 2 . L F I I G O T O  1 6  
J F L ( 3 , l F I : J F L I 3 . L F I - l  
w R I T E  ( 3 ,  5 3 0  I l U  

5 3 J  F O R !o1 A T I ' } ' ' ] O X , ' NC .  C F  R E CO R D S E X C E E O E: O  I N  F I L E  ' , 1 2 1  
GtJ rel 2 1 2  

1 6  I N C I l , !{K E C l n  l = l U  
I N D I 2 , KR E C I 2 l l : J F L I 3 , L F l 

C 
C K E w K I T i:  � A S 1 E �  R E:C O R D  
C 

1 1  K A A = K Y l l l  
� R I T E ( 1 ' KA A , 5 2 0 l I K Y ( M I , M= 1 , 1 0 1  

C 
C w R I T E  N E W  R E C O R D  F O R  C A R D  T Y P E S  2 - 2 1  
C 

C 
C 
C 

1 8  K l = I N O ( 2 , KR EC ( 2 1 1 
k R I T E I L U ' K 1 , 5 3 5 1 ( K R E C I K I , K = 1 , J I  

5 3 5  F U R M A T I I 6 , I 2 , 1 9 B A � 1 
CO 1 9  K = J l , J  

1 9  K R E C ( K I = e L  
K T A = K T A + l 
W R I T E ( 3 , 5 4 0 l K T A . K R E C I l ' 1 K R E C ( 2 1  

5 4 1  F O R M .\T ( '  ' t l 4 . 2 X , I 5 . 2 X ,  2 1  
GO TO 2 

U P D A T E  OF C A RD T Y P E  1 

2 0  R E AD I 9 9 . 9 1 0 l J A J  
9 1 0  F O R M A T I 3 6 X . 1 4 l  

00 2 1  J =  3 . 1 0 
2 1  K Y I J + l ' = KA R C ( J I  

CO 2<: J = 1 1 . 20 
2 2  K Y I J + 2 1 = KA R D I J l  

��tt ��g�t f���f��� ��R�G : 3G� . I E R ' } 1  
I F I I E R . E O . O I G O T O  2 5  
I F I  I E K . ': ' . ':  l G C T e  � 3  
w R I T E I 3 , 5 4 5 I K Y I 1 1 . ( A R R A I J I , J = 1 , 7 1  

54 5 F u R MA T I ' O E X TE N S I G N  G T  2 5  - ' , I 4 , 4 X , 6 A4 , A l l 
GO TO 2 4  

2 3  . R I T E I 3 , 5 2 5 I K Y I 1 1 , K Y I 2 1 , I AR R A I J I , J= 1 , 6 1  
2 4  I E R= /)  
2 5  K T A= II. T A + l 

K A A = K Y l 1 1  
K A B = l  
k R I T E I 3 , 5 4 C I K T A , K A A , KA B  
k R I T E I 1 ' KA A , 5 20 1 I K Y ( J I , J = 1 . 7 0 )  
G O  TO 2 

IJ1 
\.D 



C 
C 
C 

C 
C 
C 

C 

20 0 
20 1 

2 0 2  
2 0 3  

20 6 
2 0 7  
2 0 �  
2 B  
2 1  J 

E R kU R  M E S S A G E: S  

w R I T E I 3  2 C I I K A �O I I " K A RD I 2 1  
F O RM A T ( l 0 '  , 20 X ,  ' W E N T  E R R O R : ' , 1 6 , 1 3 1 
G O  TCl 2 0 8  
R R I T E I 3 , 2C 3 I K A k O l l ) t K A RD I 2 ) , K AR D I 2 0 )  
F O R "4 A T  ( ' 0 ' , 20 X ,  ' C O N  I NU A T l O N E R R O R : ' 0 16 ,  1 3 , A4 1  
GO TO 2 0 8  
wR I T E I 3  2C 7 I K A R O l l ) , K A R D I £ )  
F O RMAT I l O ' , 20 X , ' R E C ORO S I Z E G T  200 : ' , 1 6 , 1 3 1  
00 2 0 9  J = l l , K N T  
I<RE C I J I = I:l L 
I F I K A R D ' 1 1 . � E . Kk E C ( 1 1 ) GC TO 3 
li E  AD 1 1  , 5 1 5 ,  EI'.D = 2 1 4  1 I K A R D  ( J 1 , J  =1 , 2 0 1  
G O  T O  2 1 0  

END O F  � U "  P R O C EDURE S 

�l � ��k��}{ l � 1 ;�������lo�S
E
�bf ) WR I T TEN : " 1 6 ' 1 3 1  

2 1 4  W R I T E I 3 , £ 1 5 ) K T A  
2 1 5  f U R M A T C ' 1 ' , lO X , I 6 , ' R E C O R D S  f I L E D  T O  D I SK ' f l X )  

C W R I T E  ANC P U N C �  F I L E  C O UN T E R S  
C 

00 2 1 6  K = l , 20 
W R I TE I 3 . 5 1 0 ) I Jf L I J . K I , J= I , 3 ) 

2 1 6  wR I T E I 2 , 2 1 7 ) I JF L I J , K I , J= l , 3 )  
2 1 7 FORMAT I ' V ' , 1 2 , 2 1 8 ) 

il R I T E 1 3 , 50 5 ) 
S T O P  
END  

9�T1� i s
P�S��g�� i��o���Af��AO�M� �G A  C A RDS E XC E PT C A R D  T WO I EN GL I S H I .  

I T  P E R F O R M S  f OU R  T Y PE S Of O RTHOGR APHY C HA N G E S  ON ALL WOR DS PR E S E N T E D  
T O  I T  I NC L UO I l'.G A N Y  E NGL I SH O N  C AR D S  3 - 2 1 .  
T Y P E  1 :  LAB I A L I Z A T I UN.  

A N Y  CO�SCNANT + W G O ES TO C ON S O N A N T  + U 
E G  8 w A A  - )  B U A A  

K W A A  - )  K UA A  E TC .  
TYP E  2 :  V O w E L C L U S T E RS.  

L A S T  T WO VOW E L S  Of THREE VOWEL SeT W H I C H  A RE NOT I DE N T I CA L  
AR E  CHANGED A S  F OL L OWS : 
V 2  .. 1 - ) I V  
V 2 = U  - )  U W  
V 2 = E  - )  Y 

V 2 = O  - )  W 
E G  KA l A  -) K A I YA 

KOEA -) K C Y A  E TC. 
T Y P E  3 V O W E L  C L U S TE R S  I N  VE R B  S T E � S :  

I N  V E R B S  I f  V I  11 2  V 3  P t{ EC E D E S  - G I  O R  -GE , Ar-. D I F II 2 + V 3  A RE 

(}\ 
o 



T H E  S A M E  V3 I S  R E MOV E D .  
E G  M A I I G I - - )  M A I G I  

T YP E  4 P R E NA SA L l l A T I CN. 
I N  T � E  M I OD L E  OF A � O R D  O N L Y I NO T  AT T H E  B E G I N N I N G )  
B - >MB 

D - > NO 
G - > NG 
J - >  N J  
E G  K AO E GF - )  K A ND E NG E  

A J A  - )  A N J A  
T H E  50B R U U T I N E  I S  I N  T H R E t  S E C T I O N S .  
S E C T I �N 1 R E MO V E S  B L A N � S  F ROM E ND U F  S T K I N G  S U P P L I E D . 
S E C T I ON 2 SP L I T S O F F  E AC H  E NG A  W O R D  T O  P A S S  A C R O S S  T O I N T f R N A L  

SUB R O U T I �� C H A NG E .  
SEC T I JN 3 I S U � R G U T I N E C H A N G E )  P [ R F O R M S  T H E  F O U R T Y P l S O F  u R T H OGR A PH Y  

C HA NGE: S .  
P A R A M E T E R S  
S 8  - S TR I NG C C N TA I N I N G E NG A  W O R D S  
J V 8 = 1 I F  MA I N  E N T R Y  I F  A V ER B  

= 0 O T H E R Ioo I SE 
I f l A  = 0 Ne E R R O R S  I N  PROCE S S I N G  

= 1 MA I N  E N T R Y  ... O U L D  E X P A N D  T O  GR E A T E R T HAN 2 5  CHA R AC T E R S 
= 2 TONE C OOl H A S  C OME A F T E R " S E M I - V O w E L  I Y  UR W I  

JM = 1 MA I N  E NT R Y  
= \} C A R D S  3- 2 1  

O T H E R  I MP JR T A N T  V AR I A B L E S. 
J P O S  - S T A R T I NG C HA R A C T E R  O F  N E XT W O R D .  
S A , S D , S R . S  I N T E R ME D I A T E  S T R I NG S TO H O L D  W ORDS T E MPOR AR I L Y .  
S U B  - U S E D  T O  E X A M I NE O N E  C H A R A C T E R  A T  A T I M E  
I C O U N T  - C OUN T S  NO CF VOW E L S  F OU ND I N S E QU E NC E 
l - HOL D S  P O S I T I ONS OF V2 A ND V 3  
F O UN D  - B R A N C H  T A K E N I F  3 V OW E L S F CU ND F O R  T Y P E  2 .  
P ROC - B R A N C H  T A K E N  I F  W O R D  E NO S I N  G l  OR G E  F O R  T Y P E  3 .  
R - B R A N C H  T A K E N  I f  3 V OW E L S F OUND F O R  T Y P E  3 .  * '  

DCL S B  CHA R ( Br C I V A R Y I NG .  
I F L A  B I N  F I X E D  ( 3 1 . C I . 
( J V a . NW D . J � 1 B I N F I X E D  1 3 ! . O ) ; 
' *  S EC T I O N 1 - R E M OV E S  B L A NK S  F � O M  E N D  O F S T R I N G * 1  
J PO S = l ; 
00 I = L E NG T H ( S B I TO 1 B Y  - 1 ;  
T E S T :  I F  S U B S TR I  S8 . I . l  h= ' I T HE N 
' *  S E C T I U N 2 - C H E C K S  F O R E R R O R  T Y P E  1 A N D  S P L I T S OF F N F X T  w n K D  * 1  
I ST R I NG � A N G E ) : O f'<� : e � G I N ;  
DCl S A  CHAR ( I I t  
SUB CHAR I l l ,  
S O  C HA R ( SO O I  � A R Y I NG ;  
I F  J M 2 1  & [ >2 0  T H E N 0 0 ;  
I Fl A= 1 ; 
R E T UR N ;  
E N D ; 
K OU N T = l ; 
S A= s a ;  
I F  JM=O T H E N  S B =  ( B O C  I '  , ;  
SB= ' ' ; 
' *  S TAR T P R OC E S S I NG A T  F I R S T  NON- B L A NK C HARAC TE R .  * '  
0 0  1 = 1  T O  L EN G T H ( S A I ;  



I F  S U B S rR ( SA , I , l l �= '  • T H E �  D O ;  
J P O S = f " 
S B= S B  l SU B S TR ( SA . l , I- l , ;  
GO Til L OllP ; 
E N D . 
E ND . 
1 *  S E AR C H  FOR N EX T W O R D  T E R M I N A T O R  A N D  C A L L S UB R OUT I N E  C H A NGE 
L OO P :  DO I : J P O S  TO L E NG TH ( S A I . 
SUB= SUB S T� ( SA , I . 1 1 ;  
J =O '  
I F  S U S= ' ; '  I S U ti = ' , '  I S U B = ' , T H E il; DO ; 
DO J = l  TJ L E N G T H ( S A I - l ; 
I F  S U 8 S TR ( SA , I + J . l l �= '  , T H E N  
G O  T J  C AL L ; 
END . 
J z J - l ; 
E N D ; 
E N D ; 
C AL L : N= I + J '  
C A l l  C H ANG E ( S U B S T R ( SA . J P OS . I - J P O S I . I F L A G , S D I ; 
1* T E S T  E R R O R  F LA G  - RE T U R N  O R I G I N AL S T R I NG I F  E R RO R .  B L AN K  OU T 

R E S T  OF S TR I NG AND R E TU R N  • •  
J P O S = N ;  
I Fl A= I F L A G ;  
I F  I Fl A G�= O T � E N  D O ;  
S B= S A .  
R E T URN . 
EN D ;  
SB= S B I I so l I S U B ; 
K OU N T = K OUN T + l ; 
I F  J P D S ( = L E N G T H ( SA I T HE N  G O  T O  L OO P ;  
I F  S U B S TR ( S B . L E N G T H ( SB I - l , l ' =S U B S T R ( S B . l E N G T H ( S B I . l )  
T H E N  S B = SU B S T R ( SB . l , L E NG TH ( S B I - l I ;  
I F  J H � l  T H E N  L E N = Z 5 ;  
E L S E  l EN= 8 0 0 ;  
s o:  ( 8 0 0 I '  ' ; 
SB= S d l l S JB S TR ( S C , l , ( l E N- l F NG T H ( S B I  I I ;  
R E T URN ; 
E ND O N E ; 
E N D ; 
I Fl A=Z ; 
RE T UR N ;  
C H A N G E :  P R U C E D U R E I S , I F l , S R I : 
DCL S C H 4R ( * I , 
SR C H AR ( SO O I  VAR Y I NG ,  
SUB C HA R ( l ) ,  
L ( Z I ,  
VOW E L ( 5 1  C HA R ( l l  I N I T I A L (  ' A ' . ' E ' . ' I ' , ' O ' , ' U ' I ;  
1* T Y PE 1 C H A NG E . S EA R C H F OR C ON S O N A N T  + W A N D  C H AN G E  T O  U .  
I F l =() ; 
DO 1 = 1  T O  L ENGT � ( S I - l ; 
S UB= S U B S H  I S .  I , 1 1 ;  
I F  SU B( ' A '  I S U B ) ' l '  T H E N G O  T O  E N D ;  
0 0  J = 1  T U  5 ;  
I F  S U B= VOW E L ( J I  T H E N  G O  T O  E N D ; 
E N O ; 

* 1  

* 1  

* 1  



I f  S U 8 S TR I S t l + 1 . 1 I = ' W '  T H E N  SU B S T R I S . I + l , l l = ' O · : 
E N D : E N D ;  
1 *  T Y PE 4 C HA NG E .  S E A R C H  F O R  B , DtG , J  A ND I NS E R T  R E � U I R E O  C hA R AC T E R  

B E FO R E  CU P Y I NG S TI< I NG I N T O  I N  E R M E D I A T E  S T R I N G  S R. * 1  
S R= SU B S TR I S , I , l I ; 
DO 1 = 2  TJ L EN G T H I S I ;  
SUB= S U B S TR I S . I . I ) :  
I F  S lI B-= ' B ' T H E N  SR = SR I I ' M ' ; 
I F  S U B = ' D ' I SU B= ' G ' I SU B = ' J '  T H E N  S R = S R I I ' N ' : 
S R= SR I I  S lI B  : 
E N D : 
1 *  T Y PE l C H A N G t .  � E A RC h  BA C K W A R D S  THR OUGH wORO F O R T H� E E  V U w t L S  I N  A 

ROw J R  S E P A R A T E D  ONL Y BY TONE S .  S T O R E  P O S I T I ON S  OF T H ES E T HR E E .  * 1  
I =L ENG T H I S R I :  
I CO U N T = :) :  
L OO P :  I F  1 < 3 T H E N  GO T O  N X T ; 
DO J 2 1  TO 1 - 1 0 BY - 1 :  
I F  J < 1  T H E N  GC TO NX T ;  
S U B = S U B S TR I SR . J , 1 1 ;  
I F  SUB= · · · ·  T H E N  G O  TO R OUND : 
00 K 2 1 TO 5 ;  
I F  S U B = V OW E L ( K I  T H E N  00 ; 
I CQ UN T= I CO U N H l ; 
I F  I CO U N T = 3  T � E N  G O  TO F OU N D ;  
L (  I C O UN T I  = J ; 
GO TO ROUN D ;  
E N D ; 
E N D ; 
GO TO F I X ; 
ROU N D : E � D ; 
F I X :  I CO U N T = O ; 
1 = 1 - 1 ; 
GO TO L O O P ; 
1* C H E C K  F I N A L  T . O  V OW E L S  A RE N O N - I D E N T I C A L  A N D  T H E N  P E R FO RM P R E S C R I B-

E D  C H A N GE S  P A Y I NG S PE C I AL A T T E NT I ON T O  T O N E  C OD ES . * 1  
F OUND : I F  S UB S T R ( S R . L ( 2 1 . 1 1 = S U B S T R ( S R , L { 1 ' , 1 1  T H E N  GO T O  F I X ; 
SUB= SUB S TR I SK , L ( 2 1 , 1 1 :  
I F  S J B = ' A '  T H E ",  GO T G  F I X :  
I F  S U B = ' E '  T H E ", 00 ; 
S UB S T R I SR . l ( 2 1 . 1 , = · Y · ;  
I F  SU B S TR I SR . 1 I 2 1 + 1 , 1 I = . . . .  T H E N  S R-= S U B S T R { S P , l , J  I I I  . . . .  " · Y ·I I 
SUB S T R I SR , L I 2 1 + 2 1 : 
GO T J  F I X :  
E N D ; 
I F  S U B= ' O '  T H E N  DC : 
S U B S T R I SR . l { 2 1 , 1 ' = ' k ' : 
I f  SU B S TR I SR . L l 2 1 + 1 , 1 , = " "  T H E N  S R= SU B S T R { S R . l , J 1 1 1 " " 1 1 ' 101 ' 1 1  
SUB S TR I SR , L I 2 1 + 2 1 :  
GO T O  F I X :  
E N D ; 
I F  S J B S T R I SR . L ( 2 ) + 1 , 1 ' = '  ' " T H E N  L I 2 1 =L { 2 1 + 1 :  
I F  S U B= ' I '  T H E N  DO ; 
S R= S U B  S T R I S R , 1 • 1 I  2 I 1 I I • Y , I I S U B  S T R I S R , l (  2 I + 1 1 ; 
I =L ( 2 1  ; 
I CO U� T = O ; 
GO TO LOOP : 
E ND ; 

0\ 
W 



I F  S U B = ' U '  T H E il  D C ; 
S R= S J e S T  R I S R . 1  , l (  2 I I I I ' 1\ ' I I S U 13 S T R I S R , L I  Z 1 + ' I ; 
I =L 1 2 1  ; 
I CO U� T : O ;  
G O  T O  L OUP ; 
E N D ; 
, .  T t P E  3 C HA NGE . C H � C �  F C R  V E K B  A ND L A S T  S Y L L A BL E B E I N G  G I  O R  G E .  
N XT :  I F  J II B = O  T H E N  G O  T O  R E T ; 
L N: L E NG TH I S R I ;  
I F  SU B S rR l  SR , L N- 3 1 = ' I\G l ' "  I S U B S T R I S '{ , L N- 3 1 = ' t, G E ' " T H E ' CO ; 
K K = L  �-4 ; 
GO TO P ROC ; 
E NO ; 
I F  S U B S TK I SR , L N- 2 1 = ' I\G I ' I SUB S T R I S R , L N - Z I = ' N G f ' T H E '� Dn ; 
K K= L N-3 ; 
GO TO P ROC ; 
E N D ; 
E L S E  GO TO R E T ; 
,. S E A R CH BAC K w A R D S  T H R C UGH W O R D  F O R  T H R E E V O w E L S  
P RO C :  I CO U N T = O ; 
DO I : KK T O  KK- I 0  B Y  - 1 ; 
I F  1 ( 1  T H E N  GG T e  R E T ; 
S UB: S U B S TR ( SR , I , l ) ; 
I F  S U B = " " T H : N  GO T O  N O ; 
DO J = l  TO 5 ;  
I F  S U B = VOW E L I J I  T H E N 0 0 ;  
I CO UN T = I CO UN T + 1 ; 
I F  I C O U N T : 3  T � E N  GO T O  R ;  
L I  I C O UN T l = I ;  
G O  TO N O ;  
E N D ; 
E N O ; 
I CO U N T: O ;  
NO:  E N D ; 
GO T O  R E T ; 
, .  CH ECK I F  F I li A L  T wO E C U A L  A N D  D E L E T E  L A S T  O N E .  
R :  I F  S J B S TR I SR , U 2 1 , 1 1 -. = S Utl S T R I S Q. , l l l l o l I T H E N  G O  T O  R E T ; 
SR= S U B S TR I SR o l , U 1 1 - 1 1 I S U B S T R I S R , L ( l l + l l ;  
RE T :  I F  JM= l t L E N G TH I S R I > Z 5  T H E N  I F L= l ; 
DO 1 : 1  TO L EN G T H ( S R ) - l ; 
I F  SU B S TR I S t< , I , l l = ' Y ' I S U B S T R ( S R . I , l l = ' W ' T H E N  
I F  SU B S TR I S R , I + l . 1 1 = " ' ·  T H E N  0 ;  
I F L  = 2 ;  
R E T U R N ; 
ENO ; 
E ND ;  
R E T U R N ; 
E N D  C H ANGE ; 
E ND O R T HO ;  

* '  

. , 

* '  



3 . 0  F O RT RA N  R ET R I E VA L  T E CH N I Q U E S , by K a t h a r i ne  E . W .  M a t h e r  

The retrieval technique was essentiall y  the s ame for all the required 
printouts. The whol e of the master fil e was read, sequentiall y  if a 

count was b eing performed, or in sort order for all l istings. I f  a rec

ord satisfi ed the retrieval criterion being appl ied ( e. g .  no tones in 

Enga it em or no English gl oss) , the Enga main item and any other neces

sary information from the master record were printed . I f  cross refer

ences or other card types were required to b e  printed, the master fil e 

record was checked to see if these records ex isted . I f  so, their addres

ses were picked up from the master record, and they were read and 

printed. 

3 . 1  SINGL E - PHAS E RETRIE VALS 

Two basic types of retrieval prob l ems existed. I n  some cases one sub

group onl y had to b e  sel ected and printed according to the val ues in a 

particul ar fiel d or fiel ds . Exampl es of this singl e phase retrieval are 
the l ists of words with no tones, no Engl ish gl oss, no existential verb 

or no grammatical cl ass. For these the master fil e was read and the re
quired information printed. 

3 . 2  MULTI- PHAS E RETRI E VALS 

The secQnd type of retrieval prob l em invol ved those cases in which a 

l arge numb er of sub-groups existed within the file . There were, for 

instance, thirty compl ex verb sub-groups and over eighty semantic domain 

sub-groups . 
To produce l istings of the groups without reading the master fil e 

again and again checking the same fiel d each time , the master fil e was 

read onl y once and l ists of addresses of words of each sub -group were 

produced. These l ists were then stored in d irect access disk fil es. 

A second program was used to read and print the information for any 
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or all  sub-groups. The list of a ddresses for the required group was 

first rea d from the disk fil e. Then the maste� record for each en try 

a nd a ny associated items required were rea d an d printed as described 

above ( 3 . 0 ) . 
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