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TH E ARCHIT ECTUR E OF CHIN E S E- ENGLI SH MICROCOMPUT ER SYST EM S  

ABSTRACT 

Computing in the People' s Republic of China has recently 

begun to gain momentum and, because of China's large population, 

its computing requirements are of world wide interest. Much of 

the recent advances in computing in the People's Republic of 

China (PRC) have occurred in the area of microcomputer software. 

I� particular, systems have been developed which allow the use at· 

will of both Chinese and English as needed. This greatly 

improves the ease of using already developed English application 

soft ware, but with a Chinese language interface. The greatest 

diffic ulty in developing Chinese language s oft ware has been in 

the entry of Chinese characters, but a number of efficient 

methods have been developed to handle this problem. Methods of 

d isplaying, printing, and communicating Chinese characters, as 

well as mixing Chinese with English on microcomputer systems, 

have all been developed and are constantly being improved. 



THE ARCHIT ECTURE OF CHIN E S E- ENGLISH MICROCOMPUTER SY STEM S 

INTRO DUCTI ON 

The use of com puting in the People's Republic Of China (PRC) 

is increasing, but a major impediment to the widespread use of 

computers has been the adaptation to computing of written 

Chinese, which has thousands of complex characters. There have 

been several projects in Western countries which have addressed 

thi s  probl em [5, 6 , 13 , 15, 1 8, 2 1], but there have a l so been recent 

developments in Taiwan [2, 12]. A great deal of progress has also 

occurred in Japanese text processing [ 1�], and computer handling 

of Japanese text is related to Chinese since the Kanji characters 

used in Japanese are of Chinese origin. In addition, there have 

been at least 400 projects [ 23] undertaken on the handling of 

Chinese character computer input, by univers ities and oth er 

organizations in the PRC (see for example, ( 19]) .  An indication 

of the widespread interest and advancement in Chinese computing 

can b e  g ained b y  examining th e Proceeding s of the 19 8 6  

International Conference On Chinese Computing [ 16] which contains 

no less than 70 papers (in English) on the subject. 

Part of th e current gro wth in computer use in th e PRC is due 

to the increased use of mainframes and minicomputers [8, 2 2] ,  with 

associated development in Chinese character systems [ 1, 10, 20, 23]. 

There is still a shortage of computing facilities in the P RC [4]. 

H o wever, a large part of th e recent g r o wth in th e use of 

computing in the PRC has been with low cost microcomputers, and 

m uch prog ress h as been made recently with Ch inese- Eng lish 



microcomputer systems. T hese systems allow both Chinese and 

English to be used, thus g aining the advantage of access to 

existing English software and systems. 

Conversion of an English-based ASCII microcomputer system is 

possible by inserting a software interface between the operating 

system and the input/output control system so that Chinese 

characters are detected and manag ed in a special w ay. With the 

appropriate system software, the modified system can then support 

pro grams for input, display, print and communication of both 

types of characters, and the user can input either Chinese or 

English characters on the same keyboard, display them on the same 

screen, and print them on the same printer. When the system 

soft ware has been modified to handle Chinese as wel l  as A SCII 

characters, then m uch exist ing applications soft ware can be 

modified to include Chinese characters where text is used, such 

as in menus, etc. This allo ws the Chinese user access to the 

s·oft ware as e a s i l y  as the E ngl i s h  user for which it was 

originally d esigned. 

Chinese - English system packages have been developed fer some 

of the more popular makes of microcomputers such as the IBM PC, 

Apple I I, and the Tand y T R S-80. Packages no w being used includ e  

the Dragon system, d evel oped in Tai wan [ 2,3], the NK system, 

d eveloped at Nankai University, and a system d eveloped by the 

Electronic Research Institute. The latter t wo institutions are 

in the Peopl e's Repu bl ic of China. The examples given in this 

paper wil l be based on the implementation o f  the NK system, 

because of our familiarity with it. 

screen for the NK-DO S  system. 

2 

F ig ure 1 sho ws the initial 



"Welcome To The Nankai University Chinese Computer Sy stem. 

Do You Want To · use Chinese? (Y/N)" 

Open ing Screen From NK- DOS Microcomputer System 

CODING SYST EMS FOR CHI N ES E CHARACT ERS 

M any Chinese words cons ist of only one character, · but there 

are many more with t wo, three and sometimes four or five 

characters. As well, the average number of characters in a sample 

of English text is about 3.7 times that of Chinese characters in 

equ ivalent text [7J. Since Chinese is an id eo6raphic lan6uage 

there are many thousand s of Chinese characters, but the Chinese 

character set is relatively uniform throughout the PRC, even 

though there are eight major dist inct languages spoken in the PRC 
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and many more dialects within these lang uages (9]. M andarin 

Chinese (Putonghua) is the standard lang uage in the P R C, which 

provides a standardizing in fluence used to advantage in the class 

of computer input methods which rely on phonetic computer input 

techniques. 

Any one o f  the many techniques which have been developed may 

be used to input Chinese characters through a keyboard. While 

there are many ways o f  coding the Chinese characters for input, 

the internal representation o f  each character in the computer 

should adhere to som e  standard. Un f ortunately, there is no 

single standard for internal coding o f  Chinese characters. Some 

coding systems use t wo bytes, but others use three and some use 

s�x byte codes f or internal representation o f  each character. 

The most popular coding system in the P R C  uses the t wo by te 

internal code which is faster to manipulate. The disadvantage is 

t h a t t h e c o d e m u s t be t r a n s f o r m e d b e f o r e b e i ·n g c o m m u n i c a t e d t o 

other systems since all o f  the 16 bits in the t wo byte code are 

used to represent the character, and in f ormation may be lost 

during transmissio n  ( with th e t wo byte c ode, the most 

signi ficant bit ( M S B) of each byte is flagged as a " 1" i f  it is a 

Chinese code and a 11011 i f  it is an A SC I I  code). Japan h as also 

adopted a t wo byte standard code J I S  C6 2 28 to represent Kanji 

characters in a similar m anner, using seven bits o f  each byte 

[ 17] • 

Standards developed thus far for Chinese character codes 

also do not necessarily cross national boundaries and this 

inhibits the development of data communication systems. Modern 

re form o f  the Chinese character set in the P RC by eliminatind 
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variant forms and simplifying characters now requires translation 

of Chinese characters between the PRC and other countries using 

the old Chinese character set. However, while traditional Chfnese 

w riting is in vertical columns, modern Chinese usage in business 

and technical w ritin g is from left to right, w hich simplifies 

adaptation of the language to Western computer systems. 

T he P R C  has also recently defined a S tandard Chinese 

Character Code for Information Interchange (G B 2 3 1 2 -80) w hich 

contains two byte codes for the 6763 most commonly used Chinese 

cnaracters in two classes; the first contains 3755 and the second. 

most frequently used class contains 3008. It also includes codes 

for characters from other languages such as English and Russian. 

At the same time, for example, Taiwan has developed a different 

Chinese character code [ 11] for information interchange (CCCII) 

which contains 4307 of the most frequently used and 16, 197 less 

frequently used characters. T here is also an International 

Syllabus of Chirrese Characters with another coding scheme. 

CO D IN G  FOR IN P UT 

The most difficult problem faci�g the designer of a Chinese 

lan6uage computer system is in coding characters for e fficient 

and easy input. Once the characters have been input, the problem 

of displaying, printing or transmitting Chinese characters can oe 

handled as long as there is an agreed-upon code for the internal 

coding of the Chinese characters. Input coding technique s for 

Chinese characters may be separated into four g�neral groups. 

These groups include coding by whole character, coding by soun d, 

5 



coding by character shape, and coding by mixing sound and shape. 

Coding b y  w h ole cha racter i s  based u po n  the use o f  a 

standard nu merical code for the input of each Chinese character. 

There are two well-known standards for these unique codes. The 

four digit telegraph code is one of the earliest systems and it 

is still in use. A second system is the GB23 1 2-80 standard 

character set w hich can be r.epresented by a t w o  byte code. The 

obvious difficulty with using either of these systems is that it 

is impossible to memorize the thousands of codes needed to 

represent the Chinese characters, and users m ust resort to 

look ing the codes up in a table. Other methods use the w hole 

character code through special keyboards. A bi g key boa r d w h i c h 

has been used contains up to 4000 k eys, one for each of the more 

commonly used Chinese characters. But searching a keyb1ard this 

size to find the required key is tedious and awkward. A "middle" 

k ey board has many few er keys, but allow s  the use of a special k ey 

to select from among many possible "pages" uf character images on 

the same k eyboard. While th is is an im provem ent on th e big 

k eyboard, it still requires a great deal of practice to become 

proficient in its use. 

A second technique, coding by spellin6. uses th e phonetic 

sym bols o f  Ma nda rin C h inese. Th ese are w r itten in Rom an 

characters, a phonetic spelling k now n as " hanyu-pinyin" . The 

difficulty w ith the phonetic entry of M andarin characters is that 

there m ay be many characters with the same pronunciation 

(homonym s). To solve this pro blem, the homonym set for each 

phonetic character may be displayed automatically on the screen 

when it is entered, allow ing the user to select th e character 

6 



actually desired. 

A third method of coding for character entry involves coding 

by the shape or position of the character. There are many ways 

of b reakin g  d o w n  character shapes into vari o u s  types o f  

fundamental characteristics. These approaches are feasible, but 

very tedious for the more complex characters. A method of 

building up some of the more complex characters from duplications 

of simple characters can also be used. For example, 11:he Chinese 

character for "wood" w hich is shown in Figure 3 in the following 

t e x t  can be repeated t o  f orm a n e w  character which is a 

combination of two of the original characters shown, and this is 

the Chinese character meaning "forest". Again, this technique is 

complex because of the knowledge required about character 

structure. 

There are additional techniques which attempt to combine the 

features of shape and sound of Chinese charact�rs, and several 

more advanced techniques. For example, Becker [6] d escribes a 

multilingual word processing system developed by Xerox which uses 

phonetic entry of entire Chinese word s. The occurrence of 

homonyms in word s  is far less likely than with characters, and 

therefore users of this technique are not often required to make 

choices among homonyms. The difficulty with this approach is the 

need to store far more information in the form of a Chinese 

d ictionary which is searched by the com p uter for each word 

entered, a time-consuming process comp a.red to searching a more 

limite d set of characters which may be stored in main memory. 

The Tian Ma system described by Naegele (15] is contained within 
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an add-on board for a microcomputer and uses automatic context 

search to select the appropriate homonym. This system is claimed 

to have a 99 percent "hit" rate for the. correct character. 

While coding by phonetic spelling of characters or words 

allow s input at a reasonable rate of speed, users w ho are not 

very familiar w ith M andarin Chinese and its phonetic spelling 

w i 11 s t i 11 have di ff i cul t.y in entering text. A period of 

training is required to use this technique, ��t most Chinese 

children are trained in phonetic M andarin Chinese spelling, 

providing an educational back�round to build upon. 

Because users may wish to use more than one input technique, 

depending upon the kno wledge of. the user or the particular text 

being input, it is customary to offer several input options to 

the user of a Chinese system. To illustrate, Figure 2 shows the 

input option sqreen for the NK�DO S  system. 

IN PU T  SYSTEM S 

If both Chinese and English characters are to be handled by 

a computer system, there will be four different internal codes: 

� A SC I I  {including the control characters) 

� Chinese character input 

= Chinese character internal 

- Dot matrix Chinese display 

The projects to investigate Chinese character computing 

have resulted in many di:fferent techniques for processing input 

cha r acte r s. Any soft ware for hand ling the input of Chinese 

characters may allow sev�ral such options for character input, 

requiring software to handle each such option. However, all such 

8 



rvw: IBJJJ 
ntlLJ: MA1il<iit8l�!i� 
1'3/W: •Ai' 
f 411LI: 'f!XnAT�nQ,Ai' 
f1/W: KNAU 
rum: M,A!, 
1'7/ILI: ASCII _l,W 
11/W: trQJltfrtfint 
n1w: Ritilit�ll 

F 1/ Alt = Pin yin; F 2/ ALt = Cha racte r S hape; F 3/ A l t  = 
Tele g raph Cod e; F4/Alt = Internal Chinese Character Cod e; 
F5/Alt = qnaracter Input By Position; F6/Alt = International 
Sy llabus Of Chinese Characters; F7/Alt = M o d ify A SCII 
Display Format; F8/Alt = Set Printer Output Format; F9/Alt = 
Homonym Input. 

Figure 2.  

Jnput Technique Selection For NK- DOS Microcomputer System 

character info rmation m ust be transformed into a stand ard 

internal character cod e set which can be p rocessed by the 

character management software. In the newer microcomputer-based 

systems, keyboard control is through operating system functions. 

For example, in NK-DOS an expand ed 1 K Byte of RAM is used for the 

keyboard buffer. The input from the keyboard is stored in a FIF O 

queue. NK- DOS anal yzes the keyboard input to determine whether 

it is a control code, Chinese character input code or ASCII code. 
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If it is a control code, a special subroutine is called to 

anal yze and perfor m the required function. The entire keyboard 

interface progra m occupies rou6hly 10 KBytes of me mory space and 

is stored in EPROH. 

CHIN E S E  CHARACT ER PRINTING 

Chinese characters are usually printed on dot matrix 

or laser printers. Because of the co m plexity of Chinese 

characters, a resolution of at least 16x16 pixels is required to 

dfsplay the characters on printers or screens ( see Figure 3 for· 

an example). For most printers, the Chinese character sets are 

not included in R OM, so they m ust be generated by the co m puter 

and trans mitted in graphics for m to the printer. The entire 

character set m ust be stored in the co mputer database in a for m 

that can be suited to the resolution of the printer. Chinese 

characters are double the height of A SC I I  characters, and the 

print program must be able to sep�rate the Chinese characters 

( 1 6 x 1 6 ,  24x 2 4  or 3 2 X3 2 ) into co m ponent ro w s  so a line of 

characters may be printed in several passes if needed to obtain 

the desired resolution. 

For printer control under N K� D O S, for exa mple , the Chinese 

print function calls must cover a much wider spectru m of 

functions than the English function counterparts. Depending upon 

the type of printer that is used, N K- D OS w ill execute different 

print prog,rams. The major function of the print progra m is to 

create a Chinese print buffer so that one r o w of Chinese 

characters in dot matrix code will be stored and eventually sent 
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to the printer in graphic print mode. The process includes 

acquiring printer information, setting up and converting the dot 

matrix for each character, and deciding on print format. In

printing the Chinese characters with different sizes, N K- D O S 

relies on the M S- DOS functions for execution. 

CHARACT ER DISP LAY 

Chinese characters can be displayed on standard screens in 

16x 16 pixel cells but higher resolution systems could use 24x 24, 

3 2x3 2 or even more pixels per character. Since at least one 

column in each character must be used as a separator, only 16x 15, 

24x 2 2, or 3 2x30 pixels are normally used for the character 

itself. The display of Chinese characters is no different than 

for ASCII characters, but using a standard microcomputer system 

requires that the Chinese characters be bit mapped as special 

graphical characters. Fig ure 3 sho ws the bit map for the Chinese 

character " wood". The internal hexadecimal representation of the 

16x 16 bit map of the character sho wn in the figure is 00, 80, 00, 

80, 0 0 ,  80, 0 0 ,  80, 7F, FF , 0 1, CO , 0 2, AO , 0 4, 90, 0 8, 88, 10, 

84, 20 , 8 2, 40, 8 1, 00, 80, 00, 80, 00, 80, 0 0 9  80. 

Normally there are 25 ro ws and 80 columns on a standard 

ASCII display screen, giving 2000 characters 

IBM PC, the monochrome display system has a 

per screen. On the 

character �enerator 

and a 4 Kbyte memory buffer (1 byte for each character and 1 byte 

for its attributes) to store the codes for the characters to be 

displayed. I f  the character generator is not used, as with th e 

" high resolution" monochrom e g raphics mode of the IBM color 

graphics adapter used by the N K-0 2 system, then 16 Kbytes of 

1 1  



display me mory are available to store the necessary character bit 

maps for the 6 40 x 20 0  sc reen. For 16x 16 characters the display 

me m o ry can store only 4 80 characte r cells, and display 1 2  ro ws 

with 40 characters per row. For the NK-04 and later versions of 

the NK system, a screen resolution of 640x40 0  is ased with a 

monochrome g raphics adapter, a l l o wing the display of 2 5  lines 

with 40 characters per line. 

00000000 10000000 * 
00000000 10000000 * 
0000000010000000 * 
00000000 10000000 * 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 *************** 
0000000 1 1 1000000 *** 
000000 10 10 100000 * * * 
00000 100 100 10000 * * * 
0000 1000 1000 1000 * * * 
000 10000 10000 100 * * * 
00 100000 100000 10 * * * 
01000000 1000000 1 * * * 

00000000 10000000 * 
00000000 10000000 * 
00000000 10000000 * 
00000000 10000000 * 

The 16 Kbytes of d isplay memory in the NK-0 2 system is used 

for d irect storage of the Chinese and ASC I I  character bit mat.is. 

In a Chinese- English system, an AS C I I  character normally takes up 

half the number of columns and therefore half the display space 

of a Chinese character. 

1 2  



CHIN E S E  CHARACT ER DI S P LAY BUFF ER 

F or t h e  screen d isplay of text, a " d isplay b u f fer" 

corresponds to the block of text in RAM memory which is also 

concurrently stored in the d isplay memory on the graphics 

controller card. The normal PC d isplay capacity for A SCII 

characters is 2 K Bytes. Every byte in the d isplay buffer is 

linked to a character in the d isplay memory. With Chinese 

characters, there are usually t wo bytes linked to a d isplay 

memory character. If the system were to d isplay 25x40 Chinese 

characters on the screen, the screen display to buffer proportion 

would be t wo to one. Ho wever, a d isplay memory that d oes not 

have exactly this capacity can lead to difficulties in designing 

general high level soft ware for mixed Chinese and English 

character display. One way around this difficulty is to use the 

same buffer for mapping both Chinese and English characters. 

Part of it can be used as a wind o w  which maps the Chinese 

character d isplay memory. The high level soft ware recognizes 

this memory as a virtual display buffer and accesses it, linking 

the virtual d isplay buffer to the physical d isplay screen by 

moving t h e  wind o w  a bo u t  on it. There is then no· nee d to 

distiniuish bet ween Chinese characters and other characters which 

can also be represented in dot matrix form. The standard English 

characters can be written into d isplay memory by a function in 

the IBM BIOS (Basic InputOutput System) routines, invoked through 

a standard interrupt feature of MS-DOS. 



S CR E EN E DITING 
-----

To edit an AS CII screen display when a 2 K byte display buffer is 

used, one needs only to modify the display buffer and then call 

the BIOS dis play s ubroutine. Ho wever, in generating a graphic 

display, the character dot matrix as supplied in a user table is 

written into the 16 K byte dis play memory when the d isplay 

function routine is called. Any A S CII character can also be 

displayed in the same manner in graphics mode. Ed iting of the 

s creen (insert, d elete, etc.), requires re writing the entire 

d isplay memory. If we want to use the 2 K byte character 

generator memory map Whic h  stores the A S CII character 

info�mation, we can use a simple su broutine to align the display 

buffer with the 16 K byte d isplay memory. This will allo w us to 

edit the display memory as if we were using the character 

generator. 

To d isplay Chinese characters, we add a " Chinese character 

function call" su broutine. This is equivalent to the function 

call used to manage the d isplay of AS CII characters. This 

routine links the Chinese part of the d isplay buffer to the 

d isplay memory. In the Nankai University N K- 0 2  system, for 

example, the Chinese character area occupies 960 bytes ( 2 bytes 

per character referenced) of the total of 2 Kbytes of the display 

buffer. To ed it this Chinese character d ata, it is essential 

that the high level ed itina soft ware be able to distinguish 

whether th� cod e in the buffer is ASCII or Chinese character 

mode. To handle this situation, the NK system uses part of the 2 

KByte AS CII display buffer as the Chinese d isplay buffer. In 
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conjunction with the Chinese d isplay function routine, this is 

used to reference Chinese characters in the screen d isplay 

memory. Since the Chinese display buffer occupies only 960 bytes 

of memory, the remaining space in the 2 Kbyte buffer can be used 

for the storage of other character references, even thou gh the 

infor m ation is not d isplayed on the screen. By changing the lo w 

add ress of the 960 b yte Chinese virtual d isplay buffer, this 

windo w  can be moved about in the 2K byte buffer, and thus scroll 

any of the characters referenced in the buffer onto the screen. 

The window movement is controlled by a Chinese d isplay function 

call. For any high level soft ware, this becomes a transparent 

interface controlled by either the A SCII or the Chinese display 

function calls, as determined by the initial system boot. 

Other functions which are attended to by the N K- DO S  software 

includ e ad justments to the cursor position, the end of ro w 

position, calculation of the character num ber in the row, 

changing the first address of the Chinese display memory map, row 

scro } l and pa6e turning . For communicating with the scan 

contro l chip in the graphics contro ller board, the original M S-

DOS function calls are used, under MS- DOS contro l. A particular 

pro blem occurs when editing characters at the end of a line in a 

Chinese-Eng lish system. This is due to the fact that the Chinese 

characters are twice the width of the ASC I I characters so that a 

com bination of Chinese and ASC I I  characters may not fit the line 

length exact ly, A character ed iting program which attempts to 

ha�d le this pro b lem can cause d ifficu lties, especia lly when 

ed iting computer programs, since errors in p lacement on a 

statement line may affect pro�ram execution. 

1 5 



OP ERATING SYST EM ANQ HIGH L EV E L  SOFTWAR E 

To provide a s y s tem whieh works eas ily with both Chines e and 

ASCII characters, the operating system must be modified so it can 

dis tinguis h the Chines e characters and s upport the Chines e 

character processing routines. This is not difficult to do with 

hierarchical operating sys tems s uch as CP/M and M S- DOS. For 

ex ample, in the IBM PC, the BIOS has many function calls which 

control the operation of the display terminal, key board, printer 

and dis k drives . The M S-DOS operating s ystem has an interface 

level IBM BIO which executes a DOS command by calling BIOS. As 

s ho wn in Figure 4, if a Chinese character proces s ing interface 

level program is inserted bet ween BIOS and IBM BIO by modifying 

the addres s es in certain s tandard DO S interrupts, then bas ic 

Chines e character process ing routines can be us ed to intercept 

calls which involve Chines e characters for input, display, 

printing, or communication. Using thes e procedures when DOS 

calls BIOS, the Chinese interface level pass es control to the 

appropriate Chinese process ing function if Chinese functions are 

involved. If not, the call is pas sed directly to B IO S ,  as in 

handlin� ASCII characters . 

The Chinese-English interface for the NK- DOS system between 

DOS and BIOS on an I BM PC cons is ts of two parts. One part 

dis tinguis hes between the ASC I I code and the internal Chines e 

character code. The other part of the interface is us ed for 

controlling peripheral devices . When the machine is booted, the 

user is required to select either ASC I I  or Chinese mode. If the 

Chines e mode is chosen, the system automatically begins execution 
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of NK�DOS. Otherwise, the system operates under M S-DOS controlo 

High level software 

DOS 

Chinese software interface 

B I OS 

Hardware 

System Soft�� Interfaces 

DATA COM M UN I CAT IONS W ITH CH IN ES E  C HA RA CT E RS 

Data communications are stil l in their infancy in China (8) 

a n d  t h e r e  i s  n o  s t a n d a r d  t e c h n iqu e f o r  a s y n c h r o n o u s 

communication. As an example, the NK-0 2 and N K�0 3 systems can 

transmit on both Omninet and Ethernet LANs (l ocal area networks) , 

but neither system is read y for commercial network application at 

this time. 

Some of the difficulty with Chinese charact�r communication 

is d ue to the compl exity of hand l ing the l arge character set. 

\-/hen a two byte internal cod e is used for Chinese characters, al l 

16 bits are used for d ata. For synchronous communication, all 16 

17 



b i t s  a r e  trans m i t t e d .  H owever , f o r  m o st asyn c h r o n o u s  

co m munication systems the M SB ( most significant bit) in each byte 

is used for parity and this m ay d estroy Chinese character 

infor mation being trans mitted. Therefore, before characters are 

trans mitted, it is necessary to transfor m the d ata in order to 

avoid the loss of this identifying infor m ation. This is often 

d on e  b y  using more than two bytes for the Chinese character 

infor mation. The data trans mitted may then be reassem bled into 

the original two byte code at the destination. Some Chinese 

character syste ms add a head er in front of a Chinese character 

string. This header may be only one byte, but it is often two to 

four bytes. For a four byte header, the first two bytes will be 

a specific flag to identify the following string as Chinese 

characters. The next two bytes in the header will contain such 

infor mation as the packet size in bytes, including the header. A 

packet with a four byte header can contain up to 8 KBytes. Each 

Chinese character will use two bytes includ ing the M SB, even 

though the MSB could be m asked d uring co m m unication to another 

syste m. If the Chinese syste m interface
.

program is processin� 

infor m ation for com m unication when it includ es a- Chinese 

character strini, it puts head ers in front of strings to be 

trans mitted. It also strips headers off the strings it receives 

and re-sets M SBs to 1 for Chinese characters. 

DATABAS E O F  C H I N E S E  CHA RA CT E RS 
�--�� -- ------- ---�-�--

All together there are about 7500 characters in co mmon use in the 

People's Repu blic of China, includ ing the 6 76 3 first an d secon d 

most com monly used groups of Chinese characters, and countin� 
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Roman, Greek, Japanese kana, and spec ial characters. In creat �ng 

a database of characters, space should be reserved for about 8000 

characters. For a 16x16 dot matr ix, the database would need 256 

Kby tes of memory. For a 24x 24 dot matr ix representation of each 

character, about 576 Kbytes is needed. The databas e may be 

stored on floppy d is k, har d d isk, RAM , ROM or E PROM .  Wh ile the 

floppy d is k  may have enough storage for the 16x16 dot matr ix 

format, it is too s lo w. A hard d isk may also not be fas t enough 

for s ome applicat ions. The entire database of dot matr ix codes 

may also be trans ferred into RAM when the program is be ing 

booted. Ho wever, th is takes up so much RAM s torage that it may 

l im it the application programs which may be used, part icularly on 

most current P Cs which are l im ited to 640 Kbytes of RAM storage. 

The best opt ion is to store the Ch inese character databas e in ROM 

or E P RO M  on a card wh ich is inserted in to the m icrocomputer 

system. Th is database can be share d by the pr inter and the 

screen. Some pr inters allo w the installat ion of a Ch inese ROM 

in the pr inter, thus s impl ify ing the pr int ing of the comb ine d 

Chinese and AS C I I  character sets. 

While most commercially ava ilable systems supply the bas ic 

set of Ch inese characters for input, d isplay an d pr int int!. 

purposes , it may be necessary to develop spec ial characters 

wh ich are not available w ith the system. For th is, a prog ram 

m ust be prov ide d for. the user to develop a -dot matr ix d isplay map 

of the character and store it in an aux il iary database of 

characters, along w ith the storage co de wh ich w ill be use d to 

man ipulate the character internally. 
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