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ABSTRACT—This paper defines a new kind of language. The language

is called CHITAL — CHInese table TAbulation Language. The main
purpose of the CHITAL is used for describing a table including
Chinese characters. The purpose of this language is so general

that a fairly complicate table and even a simple graph can be des-
cribed. 1In addition to defining the language, this paper descri-
bes the dimplementation of an interpreter for it and gives some
illustrated results.

I. Introduction

Three main problems exist in the design of Chinese information
processing system. They are (1) input of Chinese characters, (2)
data processing of Chinese characters, and (3) output of Chinese cha-
racters. There are two alternative approaches to the third problem.
The first method uses a graphic-display device to display Chinese
characters. This device can be a storage display CRT (such as Tek-
tronix 4010) or a non-storage display CRT (such as DEC Type 340).
Using a graphic-display device, a hard copy can be obtained either
by taking picture directly from the screen or by using a 'push to
print’ hard copy machine. Alternatively, a plotting device can be
used to plot the Chinese characters. A suitable device to accomplish
this job is the Versatec Matrix electrostatic plotter. The output
quality of the electrostatic plotter is better than that of the gra-
phic-display device. In this paper, a Versatec 1600A Printer/Plotter
will be chosen as output device for Chinese characters. The Plotter
has a nib density of 1600 dots with 160 dots per inch.

Usually, the final product of aChinese information processing
system is in the form of a table. The Chinese characters are to be
arranged inside the table. Between these characters we may need ho-
rizontal or vertical lines of various width. There are two approa-

ches to generate a table. The first approach uses a preprinted form
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of a table. In the preprinted form, frame of a table(constant parts
of a table ) is printed on the paper before it is installed in the
plotter. The non-constant parts of the table can then be generated
by the computer and filled into the table. The second approach uses
computer to generate whole parts of a table. There are several draw-
backs in the first approach. It is not easy to align the non-cons-
tant parts with constant parts of a table; different tables require
different preprinted forms; the constant parts of a table can not be
modified once it has been printed. Due to these drawbacks, the se-
cond approach will be chosen. The second approach avoides all the
above drawbacks. It is flexible for the user to design various forms
of table without the help of the printing company. Since it is not
easy to describe a table by using a low-level language (such as as-
sembly language) and an existing high-level language(such as FORTRAN),
a high-level language is designed exclusively for describing a table.
This language is called the CHITAL as mentioned in the Abstract. The
design criteria for the CHITAL are (1)The language is easy to learn,
(2) It is flexible enough to describe different forms of table, (3)
A group of basic-format specifications can be repeated by enclosing
the group in parentheses and preceding the left parenthesis with an
unsigned integer denoting +the number of repetitions (repetition
count), (4) Repetition can be nested up to 50 levels.

During the development of Chinese information processing sys-
tem at the National Chiao Tung University(NCTU), the author realiz-
ed that it is not easy to use a conventional language (e.g., assem-
bly language or FORTRAN language) to describe (or draw) a table in-
cluding Chinese characters. 1In order to provide a solution to this
problem, a tabulation language is designed. This tabulation langu-
age is similar, in purpose, to the FORMAT statement of the FORTRAN
language. However, their corresponding output devices are different.
The TFORMAT statement is used to specify the output format on the
printer, while the tabulation language is used to specify the output
format of a table on a plotter. The interpreter of the tabulation
language is implemented on the PDP-11/40 digital computer (current-
ly in NCTU, it has two DEC tape drivers, 32K words memory, two RKOS
disk drivers, one Versatec 1600A Printer/Plotter, and one Tektronix
graphic display). In the following discussions, CHITAL will repre-
sent this new language and its corresponding interpreter will be de-
noted by ICHITAL.

In the next section, the syntax and semantics of the CHITAL
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will be described. Section III, which follows, will give a brief
description on the implementation of ICHITAL. Several results will
be shown in Section IV,

Il. Syntax and Semantics of CHITAL

It is well known that the syntax of a language can be precise-
ly defined by Backus-Naur Form (BNF). To define the CHITAL, amodi-
fied-BNF will be used [1]. This notation is as powerful as BNF,
However, it is more readable than pure BNF. The syntax of CHITAL as
defined by the modified-BNF is given as follows with <fmsta> as dis-
tinguished symbol.

Rl1, <fmsta>::=FMbH{H}<fmlist>

R2. <fmlist>::=<fmlist>{<breaks><fmterm>}|<fmterm>

R3. <fmterm>::=[<uinteger>]R(<fmlist>)|[<uinteger>](<fmlist>)
| <fmbasic>

R4. <fmbasic>::=<fmone>|<fmtwo>

R5. <fmone>::=[<integer>]<alphaonel>|[<uinteger>]<alphaone2>

R6. <fmtwo>::=[<uinteger>]<alphatwo><intlist>

R7. <alphaonel>::=B|D|J|8|M|Y|U

R8. <alphaone2>::=A|/|E|L|X|G|T

R9. <alphatwo>::=H|P|Z

R10. <intlist>::=<integer>{-<integer>}

R11l. <integer>::=[-]<uinteger>

R12, <uinteger>::=<digit>{digit}

R13. <digit>::=0|1|2|3|4|5|6|7|8|9

R14. <breaks>::=, |B]|(])

The reader who is not familiar with the above notations can refer
to Reference 1, The above syntax rules of CHITAL omit the unimpor-
tant details to make the syntax more clear. The following comments
on these details. There are length or value limitation on the sen-
tences and subsentences of the language. For example, the value of
an unsigned-integer should be less than 215-1, the length of a sen
tence should be less than 720 characters. Another comment on the
syntax is the number of integers in the syntactic entity <intlist>
for an H-format should equal to the unsigned-integer preceding H.
For a Z-format, the number of integers in the <intlist> should be
equal to four. For a P-format it is equal to one.

Now. let us take a look at the CHITAL's syntax. Starting from
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the distinguished symbol <fmsta>, Rl says that the format-statement
<fmsta> is defined as FM followed by at least one blank, then by
format-list <fmlist>. R2 is a definition of che <fmlist>, it says
that the <fmlist> is a string of format-terms <fmterm>sseparated by
break-symbol <breaks>. Each <fmterm> as defined by R3 can be a ba-
sic~-format <fmbasic> or a <fmlist> enclosed in parentheses preceding
by an optional R and an unsigned-integer <uinteger>. R4 says that
the <fmbasiec> has two forms. The first form is iF where i is an in-
teger and F is a terminal symbol derived from <alphaonel> or <alpha-
one2>, The second form is iFi.i.i.i —--- where F is a terminal symbol
derived from <alphatwo>. Rules R5-R13 define the above syntax. An
example of a sentence of the CHITAL and its corresponding syntax
tree is shown in Fig. 1.

<fmsta>
l
r T 1
™ $b <fmlist>

1
I’ | 1

<uintleger-> (<fmlist >)
b
10 T )
< fmrerm > < brleaka:. < fmterm>

r T T 1 I [l
<uinteger> (<fmlist>) R («.ful:llist > }
l l < futerm > — 1
800 T r T T 1
[ <breaks> | 4
<fmterm> | < fmterm> r—<uinteger}(¢fmli&‘it>)
800 i
| | : }
< fmbasic> <fmbasic> FHutem . = Dreake > I
| J <fmbasic> , < fmterms>
< fmone> < fmone=> 1 |
| = fnione T < fmbasic>
I f 1
<integer> =alphaonel> <integer> <integer> <alphaonel> < fmone >
| | |
W " 50<alphaonel> 54 D <inteéger> <alphaonel>
| 1 |
B 50 B

FMBH10(800(50D,50B),R(800(50D,50B)))
Fig. 1. Syntax Tree of a Sentence

In order to understand the semantics of the CHITAL, functions
of each type of the basic-format <fmbasic> will be described. Let
us first define some important variables.

LINEB1,LINEB3,LINEBS-Each variable is a line buffer of 1600 bits.
X1—A pointer points to a bit of the line buffer. Its value be-

longs to the range [0, 1599].
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VPBUF—A Versatec plotter buffer of 3.2k words (32 x 1600 bits).
It is used to hold the 32 x 32 dot matrices of Chinese charac-
ters.

AMODE—A value of one indicates that it is currently in the cha-
racter-plotting mode, while a value of zero indicates that it
is in the line-plotting mode.

SBIT—A pointer points to a column of VPBUF. 1Its value belongs
to the range [0, 1599].

JJJ—A pointer points to a specific laocation of the VPBUF or LINEBi.
The specific locations is one of the following locations 0, j,2j,
3j, ---, where j is equal to the size of the Chinese charac-
ter in horizontal direction plus the horizontal space between
Chinese characters. JJJ has a value belonging to the range [O,
1599].

INIT—A subroutine which initializes the variables X1, SBIT, and
JJJ. The initialized value of the variables X1, SBIT, and JJJ
are 0, LEADS, and O respectively. Where LEADS is equal to the
horizontal space between Chinese characters, For a 32 x 32
Chinese character its value is 4.

i— An integer.

n— An unsigned integer.

VPLOT—A plotting subroutine which transfers the content of a line
buffer or VPBUF to Versatec plotter. If AMODE=0 the line buf-
fer is chosen, otherwise VPBUF is chosen. In the latter case,
LINEBI is exclusive-ORed with each horizontal line of the VPBUF
before output. VPBUF is cleared after it is output. Before
leaving the subroutine, INIT is called.

Now, the main functions}ﬁ?each type of the basic-format and iR-for-
mat can be described as in the following.

iB—Let T=X2+i, where X2=X1 if AMODE=0, else X2=SBIT. If T>=1600
then moves zeros to LINEB1 [X2, 1600), else moves zeros to
LINEB1 [X2,T). 1In the former case, VPLOT is called to output
LINEBl or VPBUF, then 1600 is subtracted from T, then repeats
from the above testing step. In the latter case, updates X1
=T if AMODE=0, else updates SBIT=T. Underflow of buffer (T<0)
is not permitted.

iD—Same function as iB except ones is moved to LINEB1 instead of

Zeros.
iJ—Updates JJJ as JJJ+ij, where j is defined in the definition
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of JJJ. If the updated value is less than zero, JJJ will be
cleared. If it is greater than a prescribed limit (the limit
is equal to 1599 if AMODE = 0, else equal to 1551), a modulo
operation will be performed. After the above operations, JJJ
is used to update X1 (if AMODE=0) or SBIT (if AMODE = 1). 0J
has a special function of calling VPLOT if both AMODE=1 and
there is data in VPBUF. AMODE is cleared after the operation.

iR—The current output-flag is complemented so that the following
output of ones and zeros will be switched. The integer i is
disregarded.

iS—If both AMODE=1 and there is data in VPBUF then outputs it.
Clears AMODE. Let T = X1 + i. If T <1600 then moves ones to
LINEB3 [X1, T), sets X1=T. If T > = 1600 then moves ones to
LINEB3 [X1, 1600); exclusive-ORs LINEBl to LINEB3; calls
VPLOT; clears LINEB3. OS has a special function of calling
VPLOT to output the exclusive-OR of LINEB1 and LINEB3.

iM—S8ame function as iB except LINEBl is not modified.

iY—Calls VPLOT to perform the output of the exclusive-OR of
LINEB1 and LINEB5, Disregards i.

iU—Performs advance of paper to the top of next page. Disre-
gards 1i.

nA—Retrieves n Chinese character codes from A-file in sequence
and its corresponding Chinese characters to VPBUF. Whenever

overflows, calls VPLOT to output VPBUF and continues retrieving.
In the above process, SBIT is updated,

n/—Calls VPLOT to performthe output of VPBUF n times (notice that
after the first output of VPBUF, it is cleared). Vertical spa-
cing between Chinese characters is automatically performed.

nE—It has the same function as n/ when AMODE=1. When AMODE=0,
calls VPLOT to output LINEBl and then skips paper n-1 lines.

nL—If there is any data in LINEB1 or VPBUF, calls VPLOT to out-
put it according to the current AMODE, After this, calls
VPLOT to draw n horizontal lines.

nX—Same function as nA except blank characters are moved to
VPBUF.

nG--Same function as nA except the Chinese character codes are
retrieved from G-file.

nT—Calls VPLOT to output LINEBl1 n times.

ninl.n?, ——— 2®— Same function as nA except the Chinese charac-
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ter codes are obtained from the codes ni.
nPnl-—Sets the nth parameter with a value nl. Some useful P-
commands are as follows.

n=1 or 2, sets the size of the dot matrix of Chinese charac-
ver.,

n=5, controls a 90 degree rotation of Chinese characters.

n=6, controls the amplifications of Chinese characters.

n=7, control the reduction of Chinese characters.

n=15, controls character font.

nZul.uZ.uB.nl——This is used to draw a slope line. Each time the

format is scanned by the interpreter, nl

1

is decremented by one.
reaches zero, |u1| of ones are moved to LINEBS

[X1, X1+u1). When the format is scanned again, n will be de-
cremented by one and the ones in the LINEB5 will be moved to
other position of LINEBS5. The above algorithm will accomp-

l1ish that if each time the ones is moved LINEBS is output,
then a line of width |ul| and slope Ay /Ax=u®/u? will be drawn.
When n reaches zero, the format becomes inactive, This algo-

Whenever n

rithm can be found in Reference 2.

111. Implementation of ICHITAL

The implementation of ICHITAL is the most time-consuming part
of the whole work. Since space forbids long paper, only a brief
description of the implementation will be described.

The implementation of ICHITAL ismainly divided into two phases.
The first is lexical analysis, the second is the interpretation pha-
se. During the first phase, ‘the lexical analyzer scans the charac-
ters of the format-statement from left'toright and recognizes basic
elements (tokens) of the input source string. The basic elements
are the terminal symbols FM, the break-symbols which are derived
from the syntactic entity <breaks>, and basic-formats which are de-
rived from <fmbasic>. These basic elements are recognized and trans—
lated into an internal form suitable to be interpreted in the second
phase. The following tables are used to represent the internal form
of the translated source statement: Uniform Symbol Table (UST),
Break Symbol-Table (BST), Literal Table(LT), Format-One Table(FOT),
and Souce String Table (SST). UST consists of a list of tokens as
in the souce input statement. Whenever lexical analyzer scans a

token (or symbol), it is entered into UST in sequence. Each entry
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of UST is of fixed size and consists of .a syntactic c¢lass and a
pointer pointing to other table entry of the associated token i3}
The main function of UST is to represent the souce input string in
a uniform manner of the pointers of tokens. BST ié used to store
break symbols. Whenever a token of the type <breaks> is scanned, it
is entered into BST. LT is used to store all the constants of <in-
teger> type. FOT stores all the tokens of the terminal symbols which
are derived from the syntactic type <fmone>., The SST plays a dif-
ferent role. It keeps pointers pointing to the original input string.
During the interpretation phase, if the interpreter finds an error,
the SST will be looked up to get the substring (of the original in-
put string) where error has been detected. Futhermore, error mes-
sage will be typed to inform the user where the error has been de-
tected. Fig. 2 shows an example of the tables built by the lexical
analyzer.

Class Pointer

1. b1 50| D 2
2 50| B 6
3 1 | R 7
2 50| D 10
3 50| B 11
A 14
. FOT =
4 18
3 (< 19
3 |—| m 3 ) 20
4 s | ( 21
3 I Codhe b 22
2 ) ) 25
3 ) 26
| ~H 29
% BST 0
2 33
3 10 34
3 800 35
3 800 36
usT LT SST

The Input String is
FM6510(800(50D,50B) ,R(800(50D,50B)))

Fig. 2. Tables Constructed by the Lexical Analyzer

Once all the tables have been constructed, the second phase
can be entered. The second phase is an interpretation phase. The
interpreter scans the UST and looks up its related tables and then

interprets or executes it. Whenever basic elements of the type
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<fmbasic> (except R-format) has been read, it is executed according
to the semanties of CHITAL as described in Section II. If the in-
terpreter has read the input string n( or ( or mR( or R(, three va-
lues will be pushed down into three stacks respectively. The first
value is the repetition count as specified by n in n(; for the cases
( or nR( or R( it is equal to 1. The second value is a pointer (re-
scanning pointer) which points to the UST where a pointer points to
the break symbol ( in LT. The third value is a output-flag whose
function has been described in the semantics of iR format. When a
matching right parenthesis has been found, the repetition coust in
the first stack will be decremented by one, and the rescanning point-
er in the second stack will be retrieved to determine where to start
interpretation again. Whenever the repetition count is decremented
to zero the top elements of the three stacks are popped up. By this
method part of the input string can be interpreted repeatedly and the
repetition can be nested.

Whenever ICHITAL detects a syntactic or semantic error in the
input string, an error message of the form

ERXX YYYYYYYYYYY

will be typed and the job is aborted. Where XX is the error code

and Y's are part of the original input string. The ICHITAL has de-
tected an error at a place to the left of sixth Y. Most error mes-
sages are designed for the interpretation phase. However, a few
error messages are also provided for the first phase. Appendix 1 is
a listing of the error messages.

1V. Results

To see the amazing power of CHITAL, several examples are shown
here. All the results shown are directly taken from the Versatec
plotter's output. From the semantics of CHITAL as explained in Sec-
tion II, it is not difficult to see the relation between each sen-
tence of the CHITAL and the plotter's output. Only some comments
will be given here,

Fig. 3 is an output of the following sentence.

FM 10(800(50D,50B),R(800(50D,50B)))

Fig. 4-can be described by the following sentence.

FM 10X,21A,E,16X,5(A,X),0J,5(9J,828D,E),1600B,10E,6X,*

31A,E,5(4X,33A,E),4X,28A,2E,0J ,*

10(40(18D,J),E),10E,1600B,14X,13H8484.8516.8514 . *

8497.8510.8515.8508.8497.8536.8505.8511.8510.8495,E
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Fig. 3.

As can be seen from the sentence, the continuation of input string
is done by appending the character * at the end of each lines. The
lower part of the output starting from the word 'Tourists" is not
described by the above input string, but by other means.

WHY NOT STAY AT HOME:
f£ X ¥ H ¥

PARZTRE—BEAFNRENA ' REFEN RS RS TES L ¥
FTHOANRE -EMEMTKRESERITAGAB— - nAEMENE
AT » RIGRREMB S " RETF» KUERBHORE  BFRE
i} — PRPR B WU A0 B8 - AFIIRIT AU SEai » MR R — B3R s IBE
PERRR A LMESE - UM ERS B LB EENETRN AR 7 -
iR iy A R A - B T HALRBRAZ
R n[AFRRAYGT OB 4% > AN FIMIREE — K ps S v B & -

(TRANSLATION)

Tourists are, in the main, @ very gl»nn‘wlonhlu tribe, I have seen much brighter faces
mt n fun I than In the Piszzn of St. Mark'as. The fuci Is that very faw travelers really
Jlke truveling. If the ko 1o Lhe tronble and exﬂuune of traveliog, It is not so mumch from
ceurioslty, for fan, or K. cnume they like to mee things besuntiful and strange, as out of a

Ind of snobhevy. People teave I for the wame resson as lhey collect works of art; because
the beat people do 11, To hwve heen lo certain spots on the earth's surface is moclially
correcl; and having been there, one is superior lo those who have nol. Moreover, trave l ing
glves one =omething 1o talk about when one getm home. The subjects of convermalion are not
o pumerons That one con neglec! an opportunity of addlag to one's stlore.

Fig. 4.

Fig. 5 can be described by the following sentences.
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FM 8L,8D,44J,8B,8D,29X,5H182.1056.1606.189.89,9X,H291, 29X, *
5H2002.93.58.286..8488,3L,4J,3D,20J,3D,4J, 3D, 8J,3D,4J,3D,E, *
4H219.131.1033.146,3A,17X,4H1482, 348,291 ,1813,8X,H219, 2X, *
H244,E,3L,H218,2X,H1766,20X,4H164.2127.435,.520,6X,-3B, 3D, *
2H227.959,-48,4B,2H148,2202,3D, 108B, E, 3L,6H921.2202.53.959 . *
128.33,4X,H53,4X,2H959.273,6X,H959,4H171.2202.480.421 , 396B, *
E,3L,4H2202.1057.286.852,16B,H60,16B,X,H2002,16B, X, HO3,
16B,X,H58,16B,X,H77,16B,X,H70,16B,X,H42, 16B,X,H236, 16B, X, *
24J,10B,H2202,10B,H1057 ,10B,H193,E, 3L,4H171,2202, 182,266, 4B *

4B,H1718,*
5X ,H269, 5X,H3328 , 5X,H8572,180B,H1222, 5X,H293, 5X, 2H708. 176, E
8L,E

FM R(2X,36B,17H266.598.265.706.219.1606,462.168.57.480,1355.%
214.921.2202.258.106.204 ,E)

FM - R(70X,9H128.33.62.53.33.26.123.62.58),U

The double-size characters are described by the second sentence. Be-
fore the sentence is interpreted, the control parameter for the size
of the characters are doubled. The half-scale Chinese characters
are described by the third sentence. While the table between these
two lines of output are described by the first sentence. The same
result can be obtained by only one sentence when we using P format

to control the size of the output characters. This can be seen from

the following two examples.

o R PO R D ST o A

L6 ain
¥ i AP T [#
ik hl Rl &l 7% B i3 T
i g s+ 3 Ik 75 1 M8 2% K
ﬁmwmim N W ® 1 k& H K N @WK

Fig. 5,

Fig. 6 can be described by the following sentence.

FM 17X,11G,E,6P2,R(5X,12G,E),6P1, 3G, 2X,4G,2X, 3G, 3X,4G,2X,G,*
2%, 3G, *
39J,3G,0J,3J,728,6J,728,33J,718,08,6E,8D,6J,2D,5J,2D,13J,2D,*
153, %

2D, 3J 12D, 2J,8B, 7D, *

8L,11X,2(2(G,5X),G,X),E,0J,11J,1008S, 0S*

.G,4X, 2G, 3%, G, 3X, -2B, 2D, 2(G,18B) ,G,-2B, 2D, 6X,2(G, 3X) ,G,-2B, *
2D, 6X,5G,E,0J,14J,1448,10J,3248S, 08, *
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0A,11J,3G,2X,-2B,2D,7J,6G,9J,-2B,2D,3J,-2B,2D,3J,9G,E, 14J,4G *
10J,9G, *

E,2L,G,-2B,2D,2G, *
X,5G,X,G,E,0J,2(6J,16008,04,6J,3G,X,G,E,0J),6J, 16008 G,5X, 3G *
X,G,E,*

0J,6J,1600S,0A, *
G,6J,G,3X,G,E,0J,J,16008,4,2G,X,3G,3X,G,E,0J,J,16008, 04, *
J,2G,X, 3G, 3X,G,E, *

4(0J,6J,16008,G,5%,G,3X,G,E)*
,0J,6J,16008,0A,6J,G,3X,G,E,0J,J,16008,04,2G,6J,-4B,4B,4X,G *
E,8L

ﬁﬂ%‘aﬂﬁﬂ I8 4 B R

oLt 4 B
foie 52 P ﬁ!% ﬂ*ﬁﬂ i Hig

|1 i W B -] [ 13
Jig b1 W A H # A A JE W i
9 M AT B R A B ok AF I it R T
A IR Gl e W i W R e
F% FEM—-F K
W= %
PEC
WHE R
o it
UL R A
[hﬂf& E e I
A Af
i i
o i
o 1§
[ 4 i
(& aH
Fig. 6

Fig. 7 is a chess-board which can be described by the input
string.

FM 5(9(4J,88),05),9(4J,2D),-36J,*

2(2(4J,11528,05),144(16J,28822.1.1.0,8J,*

2887%2.-1.1.0,Y)),5(8J,85,24J,88,08),2(4J,11528,08),141T, *

2(4J,1152S,08),l41T,5(4J,88,4(8J,BS),08),2(4J,11528,0S),141T3

10(*

4J,11528,08),1600B,6P2,15P2,5P1 ,*

0A,2J,-4B,2D,2J,7(A,X),—4B,2D,E,6P1,15P1,5P0,0J,1600B,9(4J,2D)f

-36J,%*

10(4J,11528,08),141T,2(4J,11528,08),*

5(4J,8S,4(8J,88),08),141T,2(4J,11528,08),*

141T,2(4J,11528,08),5(8J,88,24J,88,08),2(144(16J,*
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28872.1.1.0,8J,28822.-1,1.0,Y),2(4J,11528,08)),*
5(9(4J,88),08),U0
Two points should be mentioned here. Firstly, slope lines are shown
on the output which are controlled by the Z formats. Secondly, 6PZ,
15P2, and 5P1 are used to amplify the Chinese character, set the
character font, and perform a 90 degree rotation respectively.

&

- 3

=

==

i

Pige il

Fig. 8 shows an interested result which is described by

FM 160(5D,5B),900(5J,9002100.1.1.0,450Z150.0.1,200,10J,*
800Z100.-1.1.0,%
700Z100.1.1.0,10J,500Z150.-10.1.250,6002100.-1.1.0,-15J ,*
450Z200.1.2.450,10J,17(20D,20B),20J,4502200.-1.2.450,Y) *
1600B, 360X,U

V. Conclusion

CHITAL is a new language which is designed to meet the general
requirements of plotting tables including Chinese characters. As can
be seen from the examples shown in Section VI, it is a general-pur-
pose language capable of describing various kinds of table. CHITAL

and ICHITAL are by no means complete. It is still under modifying,
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improving and developing. It is modifying so that a user can use it
easily to describe a table. It is improving in the direction of in-

—

{

Fig, 8.

creasing interpretation speed and reducing the storage requirement.
It is developing by adding other powerful and useful formats to the
format repertoire of CHITAL. 1In addition to this, dynamic modify-
ing the content of LT is also under consideration. Further results
will be shown in the coming days.
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Appendix 1

ERO1: Length of input string is too long.
ERO2: 'FM' missing.
ERO3: 'FM' should be followed by at least one blank.
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ERO4:
ERO5:
ERO6:
ERO7:
EROS8:
ER09:

ER10:
ER11:
ER12:
ER13:
ER14:
ER15:
ER16:
ER17:
ER18:
ER19:
ER20:
ER22:
ER23:
ER25:
ER26:
ER27:
ER28:
ER29:
ER30:
ER31:

References

Unimplemented format.

<fmone> followed by character other than <breaks>.
Illegal format of <fmtwo>.

<integer> missing before period.

Number of <integer> follows H,P,Z is not correct.
Consecutive <breaks> other than ), or ,( or )) or (
or )( or <breaks> b.

Contradiction in the given parameters.

Incorrect usage of repetition count.
Non-recogniable format.

Missing left parenthesis.

Unimplemented <fmone>.

Line buffer underflow.

<fmone> should be followed by ) or , or %.
Unbalanced parentheses.

Break-symbol followed ) should be ) or , or ¢
Underflow of stack for repetition count.

Too many nesting of parentheses.

Incorrect usage of R format.

| format should be used at the time when AMODE=1.
A-file end.

Plotter buffer overflow.

Non-exist code.

Table Overflow.

Incorrect usage of P format.

Unimplemented character font.

G-file end.
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