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L Introduction
.

L Programmers dealing with aspects of natural language processing

have a difficult task in choosing a computer language which enables

them to program easily, produce efficient code and accept as data

1 freely written sentences with words of arbitrary length. List

t

processing languages such as LISP are reasonably easy to program in

but do not execute very quickly. Other, formula oriented, languages

i

like FORTRAN are not provided with free field input.

The Computational Linguistics group at Stanford University

L

L

Computer Science Department is writing a system for testing transfor---.

mational grammars. As these grammars are generally large and complicated

it is important to make the system as efficient as possible, so we are

using FORTRAN IV (0,s. on IBM 360-65)  as our language. To enable us

to handle free field input we have developed a subroutine package

which we describe here in the hope that it will be useful to others

embarking on natural language tasks.

The package consists of two main programs, free field reader,

1 - free field writer, with a number of utility routines and constant

COMMON blocks.
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Free Field Reader (E'READZ

FREAD was written to enable us to read free field inpu";; including data

containing longwords, special characters, and integers and to eventually

control the system by the form of its inputtie the detection of orders.

FREAD is a REAL*~ function with one dummy argument (INTlGER*2).

When it is called it returns the next entity it finds in the input

stream. It communicates information concerning that entity through

labelled common viz.

INTEGER"2 NJM, ISPEC

L#GICAL*l  NUMFL, jdRDFI;

The 'input stream' refers to the sequence of characters from the

punched card input, with column 72 of a given card assumed to be

followed hard by column 1 of the next. Double quotes ' are omitted

from the input stream along with any characters between consecutive

double quotes. This gives us the facility of allowing comments

anywhere in the input.

The different entities are as follows:

I/* Special character.

This is taken to be any character whose EBCDIC 8 bit code

has a value of less than ~28 (except for blank, 'I9 $).

21. Integer.

A sequence of digits whose value is less than 21.5 .

An integer may be followed immediately by a word.
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3/. Word.

A sequence of alphameric characters (i.e., those with 8 bit

EBCDIC codes of value greater than 128) of length less than or equal to 40

(40 is arbitrarily set as !being of arbitrary length') and not beginning

with a $.

4/. Order

A word of length less than 8 and beginning with a $.

As FREAD encounters each entity it returns a value and sets

conditions as follows:

11. Specialcharacter.

FTiEAD is set equal to the character followed by 7 blanks. ISPEC

is set to the value of the character's 8 bit code (see appendix 1).

NUMFL and &DFL are .FAISE.

2/. Integer.

FRE$JD is set to the value of the integer. If the integer has a

too-large value a system overflow interrupt will occur. TSPEC is

zero, NUMFjj is .TRUE., @RDFS is .FALSE. (Here it would make good

sense to have ISPEC carry the value of the integer. Our method is

left over from the 7090 where FREKj was itself an integer f-unction,

a-user could easily change this.)

3/. WOPd.

If the word is cf length less than or equal to 8 characters it is

itself returned as FREAD (with trailing blanks), if it is of greater

length a keyword is returned. ISIJEC is zero9 NUMFL and @DFL are

.FALSE.

The keyword of a longword is obtained by replacing the tail end

of the first 8 characters by an integer of value according as to the
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position of this longword in the sequence of those encountered. For

example, if PR@@JINALIZATION is the l?th longword encountered it will

always have the keyword PR@N@M15.

If a word of more than 40 characters is encountered FRE3D prints

an error message and truncates the word.

4/. Order

The order is returned as a word. ISPEC is zero, NUMFL is

.FUSE., #RDFL is .TRUE.

If an order has more than 8 characters an error message is

written and the keyword returned (this is because keywords can alter

as the input alters, but orders should be definite if they are to be

of any use).

Example.

Suppose in a given run FREAD encounters the following input

it will behave in the order of the following table.

Entity FREAD ISPEC @?DFL NUMFL
w.. I 4
$START &TART 0

77

0

126

0

0

93

107

0

107

z
J-2

NP

>

t

PRONJdMIPJALIZE

Y

(
R

=

value 12

NF

I

PR@N@U

3

4

F

F

F

F

F

F
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Entity

$h$

J

Nl$l$M67N

;22

Nl

.

FWD

$$N$

k$s$M62

J

value 622

N

.

Further operational points

?SFEC

0

107

0

107

0

0

75

@DFL

T

F

F. .
F

F

F

F

l/? As illustrated in the previous
--.

NJ.$~$M~z which is an ambiguous keyword.

as they will cause trouble on output.

,

N-uMFs,

F

F

F

F

T

F

F

example Nl$l$M67N returns

Such words should be avoided

% FREAD ,must be initialized by calling the subprogram INITLZ.

This initializes all the tables of longwords so more than one independent

run may be made in the same job.

3/. FREAD performs a readout, printing each card image as it is

read. NllM in /@WM/ is used if one wishes to number the input, If

an integer is placed in NUJ4 it will be written out in the left hand

margin of the next card read out,

4/, A 1ist;ing of the longwords and their keys may be obtained

by:calling  LNG&T.

5/. men interpreting the input from FREAD it is handy to have

constants representing the 8 bit values of the various characters,

For this purpose a common block /CNSTCM/ is provided (see the example

programs in appendix 2 for a listing). /CNSTCM/ is initialized in a

block data subprogram which is part of the package.
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6/. Lower case let-&q-s may be used if the system you are using

allows you to print them.

7/. The present capacity for Jangwords is between 50 and 270.

(Most Ukely around 200.) This capaoi'ty  can be readily increased if

desired.

--
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Free field Writer (FROUT)

;
L FROUT is a subroutine with which one can write out data in a

free field format with keywords which have been read by FREAD expanded

if desired. When designing a free field writer it is difficult to

t
kw

t

allow enough flexibility to obtain an aesthetically arranged printout,

The options we have included allow one to obtain a reasonableclooking

result in most cases.

f FRQUT gets it data from a linear sump KS& in label&d common

/MAXNCM/ vizo

i C@M@N /MAI%@ CHRTR, KSUMP, ISUMP, NCHRTR

t
REAL*8 CHRTR, KSUMP(2000)

IJ?JTEGER*2 ISUMP, NCKRTR

FROU'T has 7 arguments; the first, ISTART, is INTEGER*2, the

remainder Bl--- ~6 are L@ICAL%

When FROUT is called it writes out the contents of KXJM?, from

ElTART+l  up to ISW, in a compacted free field form with the following

. options:

Bl:

B2:

B3:

B4:

B5:

0 TRUEi. Print and punch

*FALSE. Print only

*TRUE*

.FALSE.

@TRUE,

.FALSE.

.TRUE,

.FALSE,

.TRUE,

.FALSE.

Expand keywords

130 not expand keywords

Start a new line on a period

Don't

Start a new line on a comma

Don't

Start anew line on an =

Don't
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B4: .TRUE. Sequence number the output lines

*FALSE. Don't

Further Operational Points
. .

1/. To obtain greater generality of use we assume that no sub..-

1 program which places data in KSUMF initializes ISUMP, Care should bs

taken in remembering to initialize ISUMP in the main control routine,

L 2/* The keywords of longwords enco?mtared by FKEAD may be placed

in the sump by calling the subroutine KJZYSM b This enables you to

obtajn a punched listing of the longwords in order, which when placed

in front of input-to a later job will ensure that the longwords

receive the same keywords as before.

3/. For convenience when filling KSUMR a common block /FCSTCM/

is provided which contains the special, symbols in RJ?%L*~ form. For

a listing of /FCSTCM/ see the example programs in appendix 2. The

L
1

names of the constants are the same as for /CNSTCM/ (see appendix 1)

with the initial N replaced by F s /FCSTCM/ is ini$ialized by a

block data subprogram which is part of the package.
. k/. The output of FROUT is compacted, but if blanks are

desired they may be inserted  by placing FBLANK into KSUMP.

I 5/. /MAINCM/ includes two constants, PAGE and JQX$RD. W'(len

1

FR@JT encounters PAGE in KSUMP it, skips to the head of a new page

when printing (new card when puncbingl); when it encounters RF;C@D

it skips to the start of a new line.

4/. FROUT should never fail on its input wless it is asked to

output aq integer of value greater than 215 -1, in which case a system

q3verflow interrupt will occur; If FROUT is given a bad keyword it
l _
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Appendix 1

Table of special characters in /CNSTCM/ and their codes

Name in /CNSTCM/ Character Punch cods Hexadecimal code Decimal value

NBLANK

NCWT

NST$P

NLESS

NLEFTP

NPLUS

NL#R

NIJAND

NXCTM

NCIOLLR

NSTAR

NRITEP

NSC#LN

NW#T

NM1ws

NSLASH

N12l.l

NC&MA

-NPERC

NUDE
NGREAT

NQ:gY
NC@L$N

JJJBeJ!Q

NAT

NQU$TE

NEQUAL

mQU#T

blank

Q

4

c

(
-b

I

&
-. t4

$
*

>

;

7

12-8-2

12-8-3

12-8-4

12-8-5

12-8-6
12-8-7

12

11-8-2

u-8-3
u-8-4

u-8-5

11-8-6

11-8-7

11

04

12-11

o-8-3

o-8-4

o-8-5

o-8-6
o-8-7

8T2

8-3
8-4

8-5
8-6

8-7

10

40
4A

4B

463
40

4E

4F

50

5A

5B

5c

5D

5E

5F
60
61

6A

6~

6c

6~

6~

6~

7A

7s
7c
7D
7E
7F

64

74
75

76

77
78

79
80

90

91

92

93
94

98
96

97
106

107
1.08

l-09
110

111

922

123
124

125
126

127
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L Appendix 2

FRWT are controlled, using our rwtines for reading, expanding,

This section contains two examples of prpgrams using our free

field package. The first illustrates how subprograms using FRED ana
. .

and storing a phrase structure grammar (PSGINN) and then WrAting it

I

3:t
i

out in an expanded form (PSGSMP). The second shows hgw to conatruet

a program which AtseLf uses FREAD.

‘1
i --.
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LFVEL 5’ FE3 67 3S/lh@  FOQTQAN H L)ATk 67.265/01.34.15

CnY3JtFH  !InTIt’qS - Y4Y&= uAIN,0PT=D0,LlN~C~T=57~S~URCE~ERC~~C~NDLlST~DECK~~~AD~N~~Ao~~~E~~~  riJUiD

t
c rtifc  FlsST  T E S T  P R O G R A M  S K I P S  T O  A  NW PAGE,READS  I N  A  P H R A S E
c 5 J’i:CTURE  GQAtJ’fAR,EXPANDS  IT,STOQES  IT IN KSUHP,OUTPUTS  THF
c Fx~4iuoEf)  GR4HMAR  1N TWO DIFFERFNT  ‘FCIRWSgbhiD  F I N A L L Y  PRClNTS  OtJT
C 1 iEEERFNCE  LTST f?F  THE LONG  YflRDS IT ENCOUNTEQED
c

rrlqYC;Y  /wAINCM/ CHRTRtKSUW’,ISU~P,NCHRTR
PEAL*8  CHRTR.KSUNP(2000~
Y NTEtiEQ*2  1 SUW’,NCHRTR
COMWN  /FCSTCM/

I FHLANK.FLAY9  ,FWtffUS,FSLASH,FCENf  ,FSIDP .FLESS  ,fLEFTP,FPCUS  9
2 FLrjR ,FXCLM  ,FDOLCR,FSTAR ,PRITEPIF  CCJLNIFLNOT

d
rFlZil-  ,fCOMMAq

3 FPERC ,FCtYE  ,fCREAT~CQUERYtFCCKO~,F.~~D~FA~ rf QU(JTE,FFQUAC,
4 FOQUDT, PAGE rRFCrIR3

QE4L*R
1 fqLAYK,FLAND  ,~!4tMUS,FSLASH,FCfNT  ,FSiOP  ,FCESS qFLEFTP,F*LUS  t
Z FLOR ,fXCLM  tf30LlR~FSTAS rFRtTFP,FSbIL#rFLJUOT  rF1211 rFCOY~A.
3 FDERC ,fLINE  ~FGREAT.FQUfRYrFCMD~~F8CUk~tFAT rFQUOTF,fEOlJALt
4 F17OUfx,  PAGF * RECORC

LZGIC:hL*l  T/.TRlJf,lrF/,FA1SF  ./
isTaRr = 0
ISUMF  = 1
KSU+‘P1  I SUKP~  = PAGE
rnct INfTLZ
CALL  FRQJTt  ISfARfrF~T,T,T,T,T~
C A L L  PSGINN
f4L L DSCSPP
C4CL FRUIJTf tSTAPT,F,T,T,T,TrFI
CALL  FRO~!~~ISTART,FIF,F,F,F*T)
CAL1 PSGSW
t Al1 1 NGOUT
RETUP “J
FYI-3

rsw 0002
IS% 9003
ISN 0004
ISY oco5

ISN 0006

MA I YCn
nAlNCt4
w4iNCfi
FC STCM
FC S TCH
FCSTCM
FE;  ST04
FC STCM
FCSTCM
FCSTCM
FCSTCn
FCSTW
FC STCM

**c**** mn OF CDYPIL4TIOrd +*****
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SS = #I s #. . .

S = NF V P .

V P  = (PRE) V (((NP) IPP) (1AGNT).  SS, dP) (AOV)).

v = A U X  (Vi3 (ADV), C U P ) .

AtJX = UDO, ( H A V E  ENMBF INC))) A U X A .

A U X A  = (MOD) (PRFS,  P A S T )  (ASP).

ADV = US, ADVB (SS), PP).

AP = ((PREl-. AD3 (SS), SS).

P P =  P R E  N P .

N P = (NP S S , WI N N U ,  SM.

P = (PRE) (ART(AI)J) (SS), (01 A03).

PRE .= (NEG) (PRT).

A R T  = (Wtil (INOEF, O F F , .

V = LOVE,PR~~CRASTINAT~,TEMPDRItE1ACTER~Al~,~~SE~

AOVH = Q~JICKLY,MAGNIFICENTCY,FANTASTICALLY,SORRClWFULLY,S4DCY.

CCP = OE .

A03 = ‘GTtJPENOOUS,RIG,GIANT,TURQU0ISE,CA?ASlRCIPHtC. u

- N = ELEPHANT,HIPPOPCTA~US,~NU,U~ICORN,AARDVARK,RURU~~I~H?HAWK.

INDEf = A .

DEF = THE l

$ENO

f
c





r

;

i

i
i

“t
Ii,

i
I
t

L

L

L

i

fun PRFS  ASf”,
~I0i-7  PRES.
yO’3  P A S T  ACDt
~vrll)  P A S T .
ADV =
ss,
I’P  *
ADVH  ss,
A;)VH.
AP =
ss,
PRF A03 SS,
f”?F  AOJ,
AOJ SF,
AIlJ.
PP =
!J:ti=  NP.
YP =
ss,

fJP ss,
I\ NIJ ,
13 N NU.
1-j ‘2 --.
P?F  9 ADJt
t”yF A R T  SS,
PRF  A R T  ADJ  SS,
PliE ART AOJI
I’RF  ART,
3RE  ADJt
0 AT)J,
A R T  SS,
ART AOJ  SS,
ART ADJ,
4RT.
ADJ.
PRE =
P?T,
NEG  PRTT
NEG.
A R T  =
WH INDEfv
wti I’XF,
IYOEFf
DEF.
v =
TEMPORI  LE,
PROCRASTINATEI
LOVET
LOSFv
4 L T F R N A T E .
ADVR  =
SORROWFULLY t
SAFLY 9
Q U I C K L Y ,
MAGf’JffICENTLY~
F A N T A S T I C A L L Y .
C O P  =
H E .
903 =
ruRQuOISE,
S T U P E N D O U S ,

15
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T A BLE O F  L O N G  W O R D S

K E Y  WORD

PRrJCKASl
TEMPURI  2
ALTERNA3
tWtGKIFl4
FANTAST5
SORROWF6
STUPENn7
Tl.lRf?tJO ‘I 13
CaTASTR9
HIPPCIP10
Nit-;HTtil’t

EXPANSICIN

P R O C R A S T I N A T E
TEMPORI tE
A L  TERNATE t
M A G N I F I C E N T L Y
F A N T A S T I C A L L Y
S O R R O W F U L L Y
STUPENOCIUS
TURQlJnI  SE
C A T A S T R O P H I C
H I P P O P O T A M U S
N I G H T H A W K

18
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L E V E L  2  FE!3 6 7 q.s/75- FY?TPA\  Y DATf 67.269/01.39.54

ISN 0002
ISN 0003
ISN 0004
ISN 0005
ISN 0036
ISN 0007
ISN 0009
ISY 0009

I S N  OOlr)

I S N  3311

I S N  3 3 1 2

ISY 0013
ISN 0014
ISY 0015
ISN 0016
ISrJ 0017
ISN 0015
IFi?J 0019
ISV 0020
ISN 0021
1SN 0022
ISN GO23
ISV 0 0 2 s
ISN 0 0 2 6
ISN 0027
ISN 0029
ISN 0 0 3 0
ISN 0031
I S N 0 0 3 2
ISN 0 0 3 3
ISN 0034
ISN 0 0 3 s
ISN 0036

C
C THIS T E S T  PRCGYAM  R E A D S  I N  A  L I F T  O F  dORDS,NlJYSERIYG  T H E  INOUT,
C AhJD  TYF*i  hz J T E S  ‘?‘JT  T H E  A’YRDS.ONF  P F R  L I N E ,  WITY SF3UtNCE  NUY3FRS.
c

I#~LICIT  INTEGEg*2(4-Z)
tflMYI3N  /UAIYCy/  CHRTlrKSU-lP,  IS~JVP,NC~!tTQ
REAL*8  CHRT9,YSgYP12333J
I!‘!!TEGEY+?  ISUMprNCHRTR !
CnyiqChl  /TrA3C’l/  ‘WMFc,  I SPFC,&DFL  ,Y?IYfFI
IYTESER*7  ‘VU’+,  I S P E C
L O G I C A L * 1  ‘-HWL,NUMFL
COMHllN  /FCSTCV/

1 FOCANK,  FLAN3 ,F~IVUS,FSLASH,FCEYT  ,FSTOP  rFLESC  rFLEFTP,FPLUS  ,
2 FLOR rFICLY  ,FDOLLR,FST4R rFRITEP.FStnLNrFLV3T  ,FlZll , FCCMMA,
3 FPF9C  ,FCIYE  ,=GRFAT,F3UERY,FC~LDNIFPOJY31FAf , ‘=Y.J9TF,FEOUAL,
4 FDdlJnT,  P A G E , RECnRr,

KE AL*!3
1 FBLANK,FLAYQ  ,F”‘INUS,FSLASH,FCENT ,FSTnP  ,FLFSS  , FLEFTDrF?L’JS  ,
2 FL’I)R rFXCLY  ,FDOLLR,FSTAR rFRI~EPrF~C3LY.FLV3T  ,F1211  ,FCDq’fA,
3 FPFRC  ,FLlNc ,FGREAT,FdUERY,FCOL~N,FB7JYnlFAT , F3WTE.  FEWAL,
4 f!WUOTr  P A G F ,RECDRO

tCMMflN/CNSTCY/  YRLANd,YLAYD rNYIN!!S,YStBSYrNCFYT  ,\IST@P  rYLFFS  v
1 YLCFTP,  VPLIJS  ,NLOR ,WXCLM ,N3OLLR,YSTAQ  rNRITFP,NSCt?LV,VLV3T  ,
2 ‘41211  ,NCOYME,NPERC ,NCINE  rNGREAT~F~r31JERY,NCDLON~hd?D~lhtD,’~AT  ,
3 YQ’JOTE,NEO~JAL,NDQU31

INTEGf  R*2 NBLAYY,YlAYD  rNYI~~S,YSL4SH,YCfVT  ,QSTO?  ,VLESS  ,
1 YLEFTPqNPLUS  ,NLfJR ,NXCLH  ,NWLL~,NSTAP  ,NRI7EP,YSCOl  N,YLN3T  ,
2 NlZll  .%COHYAeNPERC  ,NCIYE  ,NGQFAT,NQJERY  r\lCJL  3Y,NYOUN>,‘JAT ,
3 YOUOTF,  YEQUAL,  YDQlJ3T
CflGICAt*I  T/.TRUF./,F1.FALSE.I
?EAL*E!  FPEAD
CAlsL  I Y I T L Z
IST4RT = ?
ISWP  =  1
KSU’!Pf  ISUMP)  =  P A G E
C A L L  FROUT(~~TART,F,F,F,F,f,F)
J 1=
‘VU’+  = J

100 C H R T R  = F RF A-l4  DUMMY  B
I F  (ORDFL)  G3 Tr?  2?-
ISU:lP  = IqfJM.7  + 1
<SsIlVP(  ISUYP)  + CHYT!t
I F  I I S P E C  .NE. NSTqPl  SO TO 1’73
J = J + 1
NU” = j
1SUYP = ISUMP  + 1
3 SUYP(  1 SUW 1 = QEC0?0
;CI Tr) lC!O

232 C A L L  FROUT(ISTAPT~F,T,T.F,F,T~
RETURN
END

hAIYCY
MA INJr_M

~AI”(CU
CI9CU
ORDC-4
OSDCY
FGSTCM
FZ STC’4
FC=,TCY
FC STCV
F: STCH
FC  STCY
Fi5TtY
FCcrCY
FCSTCY
FG STC’I
CNSTCY
CVSTtY
CNfTCw
CVSrcY
CNSTCM
CVSTCY
CYSTCY
CYSTCV
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1
2
3
4
5
6
7

11
15
1 9
2 0
2 1
2 4

AYTIOISESTABLISHMENTARIANTS~.
B I O G R A P H Y .
Cr3RPULENT  l

D I D A C T I C . . .
E L E M E N T A R Y  l

FLOCCINAUCINIHILIPILIFILfPICATION  l

GitANO l tiORRI8LE. I N C R E D I B L E .  J U X T A P O S E D  l

KANGAK013. L A M P O O N  .MINUET. N E P O T I S M  +
CIRANGATANG. P E T T Y .  QUFSTIONABLE.  R H E T O R I C .
S T A M I N A  l

TAMATATAWHAKATANGIHANGIKOAUAUTAMATEA  l

UWXJLAT.ION. V I B R A P H O N E .  WISHYWASHY.
X A N A D U . Y P K E S .  L E N . $
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I
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L
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10

11

12

1 3

1 4

15

16

1 7

18

1’9

20

2 1

22

23

2 4

2 5

2 6

ANltDiSFSTABLISHMENTARIANiSM.

B 1’3’;KAPWY.

COY~ULENT.

01 DdCT IC.
. .

ELEe.lEYTAKY.

FL~~CClN4~KINIHILIPILIFILIPICATI~N.

GRA dD.

YI!RR  I SC E .

IhCIE?IBlE.

JIJXTA?0SED.

K A hl a ; A !!;? 0 .

L At’d~‘DdN.

?“IY JET.

NFP 1TI SrJI.

OKAUGATANG.

“FTT-Y.

~3Ut5TI~lN4t3CE.

!? ‘4 f: r 0 ii I C .

csA\-lI:J4.
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