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I:;TRODUC'l'I ON 

This proJect was carried out in Beijing at the Oocul'lentation Centre of the 
Inforl'lation Institute of the Ministry of Machine Building. The duties of the 
consultants were to: 

1 . trair. local personnel on data base l'lanageMent systel'I design 
<especially MINISIS; and on new processor developl'!ent1 and 

2. ~ive lectures to local personnel on the design of data base Managel'lent 
systel'ls, with eMphasis on MINISIS, and on developl'lent of applications in 
MINIS IS. 

The consultants fulfilled these obligations by: 

1. conducting a series of lectures over a twelve day period, to a class 
of twenty students, on the topics of l'lanagel'lent inforl'lation systel'ls, dat~ 
base ManageMert systeMs (theory and practice>, and MINISIS (in-depth 
exposition>; 

2. conducting a series of workshops over a period of seventeen days, to a 
class of ten students, on the topics of theory of structured prograMMtng, 
theory ~f syntax, developMent of new processors using MINISIS, develop~ent of 
new applications using MINISIS, and developMent ~f special exits for 
specialized processing in MINISIS; 

3. conducting practical hands-on training sessions in the developMent of 
new extensions to MINISIS by assisting local staff in the developMent of a 
Chinese character processing interface for MINISIS. This interface is now 
fully operational; 

4. providing advice and guidance in the Means of using Most efficiently 
the equipMent that is available at the Institute. This involved, basically, 
the developMent of a technique for transferr1ng Chir.ese data froM the PDP/11 
text processing systeM in use at the Institute, to the HP3000-basen MINISIS 
sy:$tel'l1 

5. providing assistance in the integration o' the new Dragon terMtnal 
\which has a liMited repeto1re of Chinese characters> into the HP3000 syste~1 

6. providing advice on the support of other character sets in MJNISIS, 
character set! wh1ch the Institute l'lust support <Cyrillic, Katakana>1 

7. the develop~ent oP docu~entation describing all the work done under 
th1s proJect. 

More cl~r1ficat1on of these 1tel'ls 1s contained 1n the ne~t part of this 
r~port. In addition, attach~ents are provided for further 1nforMat1on. 

The consultants sub~1t the ~ollow1nQ recoM~endat1ons, based on the1r ~ork 



w1th the Inst1tute. 

~ - ' 

1. Through the successful i"ple"entation of the Chinese interface to 
MINISIS, the Institute is now in a good position to "eke reco""endati~ns to 
the 6overn~ent of China on the use of Chinese character processing in data 
base develop~ent. 

2. The Institute should undertake to build its data base of Chinese 
docuMents/works as Qu1ckly as possible so as not to lose the ~o~entu~ gained 
through the project. 

3. Other MINISIS users in China should be given access to the software 
developed at the Institute in order to prcliferate the use of Chinese 
character processing ir. China. 

4. The GcvernMent should seriously cons1der greater funding for the 
developMent of Chinese character processing on coMputer based on software 
techniques, rather than hardware techniQues. The experience of the Institute 
both in text processing and data base developMent is positive evidence that 
~oftware approach is Most pro~ising. Software has no artificial restrictions 
on cha'acter generation as do hardware techniques. Furthe~More, it i~ 

possible w1th software to ~ini~ize the dependence on particular hardware 
while retaining the flexibility of taking advantage of new hardware as it 
beco~es available. 

We understand that a highly respected Chinese scientist, Dr. Qian Wei Chang, 
at the Shanghai Gongye Oaxue University, is working on the software approach 
to Chinese character processing. The staff of the Institute, in particular 
Mr. Wu Kang, could provide Or. Chang with useful input. Dr. Chang, on the 
other hand, would probably be very interested in the experience of the 
Inst1tute. 

5. The Institute should actively pursue the transfer of data collected 
through their text processing facility on the POP/11 syste~. to a MINISIS 
data base. <See ite~ 4 in the following pages.> 

6. The Institute should be encouraged to set a standard for other 
character set processing in China by incorporating these sets using the 
pattern f 1les used fnr Chinese in th1~ proJect. <See ite~ 3 in ~he followin~ 
pages. ) 



DETAILS 

1. LECTURES 

Twelve lectures were given over a period of twelve days, each lecture 
occupying e full half day. Twenty students participated in the lectures, 
with 751 of the~ co~ing fro~ the Institute itself, end the other 251 co~ing 
fro" outside the Institute. Of this 251, so~e were fro~ MINISIS 
installations end so~e were not. For exe~ple, one attendee ce~e fro~ the 
University of Peking. 

The lectures were very productive. In addition to for~el presentations by 
the consultants. a question-ensuwer sche~e was used in order to encourage the 
students to develop so~e of the key ideas the~selves. This technique worked 
extreMely well. In addition, a half hour review was conducted before the 
co~~ence~ent of each session, in order to ensure that the stuents had grasped 
the previous days ~eterial. 

A take-ho~• test wes given at the end of the lecture series. The results 
ranged fro~ 501 to 841, with the bulk of the class co~ing in the 701 - 801 
range. The purpose of the test was to deter~ine how well the participants had 
absorbed the ~aterial. In ~arking the tests, the consultants ~ade detailed 
co~~ents of the work and gave reco~~endations on how particular questions 
could be better handled. These reco~~endations were later discussed with the 
s+udents. 

The participants reaction to this ~ode of instruction was both positive and 
very enthusiastic. 

A copy of the exa~ is attach~d. as well as a copy of the outline for the 
lecture series. 

2. WORKSHOPS 

The ~orkshops were held as half-day se~sions over a peri~d of seventeen days. 
All th, students <ten) were also participating in the lecture series. Of the 
worksl.op students, nine were fro~ the Institut~ and the other ~as froM 
another MINISIS installlation in Beijing. 

A technique si~ilar to that us~d for the lecture series was used 1n the 
workshop. In for~al presentations, the participants were exposed to details 
of "!NISIS internal routines necessary for the creation of new progra~s. 
They were instructed in the techniques of structured progra~~ing,and through 
question and answer sessions derived the structured notions of stepwise 
refine~ent, were instructed in the use of the SPL progra~~ing language, and 
the use of pseudo-code in proora~ develop~ent. Th, were given several 
asaign~ents over the period, including hand5-on c,~puter assing~ents. In 
addition, they were exposed to designs for processors +hat are of particular 
i~portance to the Institute - SDI and Circulation. 

The ~aJOr1ty of the stude~ts perfor~ed very well. Topics covered by the 
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workshop ere conta1ned 1n the attech~ent. 

3. ENHANCEMENTS TO MINISIS TO SUPPORT CHINESE CHARACTER PROCESSING 

The consultants worked closely with stetf ~e~bers tro~ the Inst1tute <who 
were also participating in the lecture/workshops) to co~plete en enhence~ent 
to MINISIS for the support of Chinese chsracter processing. The original 
plan clled for building an interface between the HPCIOS routines and MINISISa 
however, thi~ plan was ~odified in the light of the MINISIS operating 
context. The HPCIOS routines are not used directly1 they were ~edified 
soMewhat and incorporated directly into new software called 'Handlers' that 
interface directly with MINISIS. Only the HPCIOS pattern files for the 
Chinese characters in telegraph code er~ us~d directly. Unfortunately, 
current liMitations in MINISIS ~eant that the technique used to store Chinese 
characters had to be 11M1ted to 10,816 characters. CThe original scheMe 
lMple~ented support for over 40,000 Chinese characters; proble~s arose and 
this sche~e was shelved. IDRC should be encouraged to re~ove the li~itations 
ln order that the extended character set be i~ple~ented. ) 

This enhance~ent is fully operational and very practi~al. DeMonstrations 
have been given exhibiting its operation fully. More detail on the work is 
described in all the attach~ents. 

It is to be noted that the MINISIS approach to alternate character set 
support is very flexible. Because it uses the softwa~e technique of 
'handlers'. it involves a ~1n1Mu~ ftMount of Modification to the progra~s when 
new hardware devices are introduced into the syste~. The Institute will be 
able to integrate new Chinese character processing hardware i~to their 
configuration at their discretion. 

4. INTERFACE TO THE POP/11 SYSTEM 

The Scientific and Technical InforMation Institute of the Ministry of M~chine 
Building in Be1j1ng is currently using two !Mall POP/II systeMs for word 
processing. This represents e total of four ter~1nals and one printer, one 
herd disk end two floppy disk units. Data entry clerks have bee~ trained to 
read Chinese character text and to key in directly the 'phonetic' <not to be 
confused with Pin-yinl equivalent without using convers1on tables, etc. as 
InterMediar1es. The systeM echoes the Chinese character in gra~hics forP: as 
Its phonetic is keyed in, so that the operator is aware whether she has Made 
any errors in entry. She can co~pare the echo to the text froM ~hich she is 
working for validation. 

The Institute wishe• to transfer this data to the ~•in HP3000 co~puter, and 
to have access to it as a data base. However, it hes had no Means at all of 
1nterfacing the POP/11 to the HP3000. There is no COMMunJcation hardware and 
if there were, considerable progreMMing would likely be necesaary. The 
HP3000 has no fl~ppy disk device for reading 8-1/2 inch diskettese if it did 
the forMat would be inco~patible. 

However, with the u5e of their HP110 portable ~icrocoMputer, Oaneliuk and 
Page were able to devise a ~ethod, ano test this ~ethod, for transferring 
data between the t~o ~•chines. They were also able to deter~ine that the 
POP/11 baaed 1yste~ ii u11ng the SB :ode internally, rather than the 

I , 
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telegraph code that the Institute is using with MINISIS. 

The HPl 10 was connected using the existing PDP/11 RS232C cable, to the POP/ 11 
<the cable was re"oved fro" the VT100 ter"inel, end connected to the HP110>. 
The POP/11 treated it es e ter"inel1 however, data could be downloaded to the 
HP110 "1crc diskette fro" the POP/11 date files. The HP110 was then 
connected es e ter"inel to the HP3000. The date was copied fro" the HP110 
diskette to en HP3000 file using the FCOPY utility. 

As the Institute will be receiving, in the very near future, so"e HP150 
"icroco"puters, they will be able to use the Hr150 to perfor" the transfer, 
using the sa"e techn1Que. Institute staff will have to write a conversion 
progre" to convert fro" the internal 68 code to the telegraph code in order 
that the date transferred fro" th POP/11 can be used with the MINISIS data 
base syste". More details of the work ere contained in the ~ttach"ents, 
under the sa~e title. 

5. DRAGON TERMINAL 

At the t1"e of the consultants arrival, the Institute had just ecQ~ired a 
Oregon ter"1nal. This ter"inal has a li"ited set of Chinese charect~rs 
<6,000> that can be used for both data entry end display. The staff at the 
Institute were having difficulty in interfa~ing the ter"!nal to the HP30001 
the consultants were able to assist in configuring the ter"inaf and in 
bringing it to operational status <though not with MINISIS>. However, it is 
now available to the Institute for testing. The ter"inal apparently uses GB 
code for representing the Chinese characters so an additional Handler will 
have to be written to interface it with MINISIS. More infor"ation is 
contained in the attach"ents unaer Handler docu"entation. 

6. ALTERNATE CHARACTER SETS 

The HPCIOS telegraph code pattern file has been extenrted to a 5-digit code 
prov1d1ng new character patterns representing Cyrillic characters and 
Japanese Katakana characters, in aGdition to several other special 
characters. These could be coded internally in MINISIS a3 though they were 
nor"al Ch1ne~e characters. H~wever, this not desirable, lhe r~ason being 
tha~ trus code would be er· •'·';ely arbitrary and not standard. Instead these 
characters should be cod~ .• 1ng MINISIS alternate character set conventions. 
Since both of these character sets ere •"ell they can be easily ecco"~odeted. 
IORC already uses such a standard cod~ for Cyrillic and Arabic. 

Nonetheless, HPCIOS pattern files can be used to display these alternate 
characters, using eQuip~ent now available et the Institute. What ~·required 
is a "ini~al extension of the handlers. 

The "•in advantages of this approach ere that: 

1 > a ~ore co~pect code would be used to represent e character 1n these 
sets since they ere '"all - rather then the larger codd th~t would 
be required using the Chinese character code. 

2> the sta~dard coding of these alternate characters will per"it the 
exchange of date with other institutions with "ini"u" or· no 
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USING MINISIS WITH CHINESE CHARACTERS 

Under a UNIOO contract, Faye Oaneliuk and Willio" Page spent one "onth in 
Beijing assisting the Scientific and Technical Infor"ation Institute of the 
Ministry of Mac~ine Building by providing training (in the for" of lectures 
and practical hands-on experience> to personnel in data base "anage"ent 
syste~s and progra"~ing. Part of the training involved the develop"ent of a 
Chinese language interface to the MINISIS s~ste". This develop"ent was 
carried out by personnel fro" the Institute, with assistance fro" Oaneliuk 
and Page. The develop"ent involved the progra""ing of special handlers for 
co"puter input and output devices used by the Institutes these handlers 
interface with MINISIS and ~ake possible and practical, the processing of 
Chinese te~t wit, MINISIS. 

The work is fully docu"ented - this set of docu~entat1on provides guidelines 
for the MINISIS user for using Chinese with MINISIS. 
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PART I - HARDWARE 

2648A Grephics Ter~inal: 

A handler <Handlerl3> was written for this ter~inal. This device has 
the ca~ability of actually displaying the Chinese ch~racters in their 
standard graphic for~. The user enters the •phonetic• code <not to be 
confused with pin-yin> and the Chinese character is reflected on the screen. 

As soon as the user logs on to MINISIS <on the 2648>, the handler 
executes the ter~inal set-up. This involves the following. 

I. Disengage MEMORY LOCK. 
2. Clear the display. 
3. Clear the graphics display. 
4. Poslt1on the cursor at line 18 of the screen. 
5. Engage MEMORY LOCK. This reserves the top portion of the screen for 

Chinese character display <graphics>. 
6. Set graphic text size to 2. 

This set-up results in a screen that will operate as follows: 

Graphics - for Chinese display. 18 lines. 
This will display 12 lines of ~hinese as each 
Chinese character is 1-1/2 lines in height. 
Scrolls as follows - first 12 lines displayed 
then display starts at the top again and over 
writes previous display. The cursor for this 
segl'lent of ~he screen is a horizontal line 
is present il'll'lediately below the line that is 
currently being displayed. 
The ROLL keys will not function with this part: 
of the -;;creen. 

'-----------------------------------------------
Rol'lan display - rel'lainder of screen <6 lines> 
Anything entered is reflected on this screens 
Chinese characters appear in their nul'leric 
telegraph forl'I. 
This screen operates es a norl'lal HP terl'linal 
screen with standard scrolling - the ROLL keys 
will function with this part of the scr~en. 
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2640A ter~1nals: 

A handler <Hendler16) was written for this ter"inal to facilitate input. 
As the ter~inal has no graphics "ode, output is restricted. These ter"inals 
continue to operate 1n their nor"al ~ode, as before. The only difference is 
that any date stored in Chinese will be displayed on this ter"inal in the 
internal telegraph code rather than Chinese. Data entry can be conducted en 
this ter"inal in Chinese using 'phonetic code'. See the section on data 
entry. 

2635A ter"1nels: 

These ter"inals have no graphics capability end no handler was written 
for the" es they ere not co~"only used for data entry. However, staff at the 
Inst1tute now have the knowledge reQu1red to enable the" to write a handier 
if need be. This handler would be virtually identical to that for the 2640. 

DRAGON ter~inal: 

No handler was developed during this ti~e for the DRAGON ter"inal. 
Institute staff <under the guidance of Wu Kang> are capable of doing this 
work by the~selves. Note that there are serious character li"i\ations on the 
DRAGON as it currently has a restricted character set. 

2608 Syste~ Printers: 

A handler <HandlerlS> was written for these devices, as they are 
capable of graphics output. These printers can output any data stored in 
Chinese on MINISIS. They can also display the internal 2-byte codes for 
debugging. 
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PART II - "INISIS Configuration 

The HINISIS Application Progre""ers Guide end the HINISIS Database Hanag~rs 
Guide contain detailed tnror"ation on the background, require"ents, end use 
of alternate character sets in HINISIS. As of February 1995, a nu~ber of 
HINISIS internals <a"ong the" EXTRACT and DISPLAY> have li"itations 
associated with alternate character set processing - these li"itations were 
disc~vered during the course of this work. ·work erounds• have been devised. 
The proble"s caused by these li"itations ere identified es they co"e up in 
this docu"entetion. 

The following files ere required in order to run HINISIS properly Chinese. 
It is the data base "anager's <DBHl responsibility to ensure that these ere 
in place. 

TERMHDLR.PUB: 

This file is an EDITOR file that contains the list of na"es of the 
handlers (progre"sl for the I/O devices that csn be used for Chinese 
character processing. In our case the handlers ere HANDLER13 <2649Al, 
Hf.NDLER15 <2608), and HANDLER16 <2640A>. Note that any device handler not on 
this 11st is handled directly by HINISIS <end therefore will not support 
Chinese characters>. 

MESSnn.PUB: 

This is the MINISIS Message file that can be tailored to an 
installation. MESS00 refers to the "essage file as supclied by IDRC with 
MINISIS. MESS05 is the Message file used at the Institute for Chinese 
character processing. So"e of the dialogue contained ir, MESS05 hes been 
converted to Chinese using MINEDIT. It can ell be converted at the 
discretion of the Institute. 

ERRnn.PUB: 

This is the MINISIS error file that is supplied by IORC with MINISIS. 
It is called in its original forM, ERR00. The error Messages contained 
therein can also be converted to Chinese using MINEDIT if desired. The 
converted file should be called ERR05.PUB. 

SYNnn.PUB: 

This 1s the trickiest file of all. It contains the syntax tables for 
ell the MINISIS processors. Under certain conditions <docuMented in the 
Manuals Mentioned at the beginning of this section> it MYst be Modified. 
Currently, the Institute is using the syntax file as provided by IORC, called 
SYN00.PUB. If it 1s altered for any reason at the institute, the altered 
forM Must be called SYN05.PUB. Great care end caution Must be exercised 1n 
the Modification of this file!!! !t ! 
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UOC files: 

Ideally. the DBM should establish UOC <user defined co"~ands> files to 
~eke life easier for the users. The UOC co"~and. MINC, is a good exe"ple of 
the type of co~"end that would be useful. 

MINC 
FILE MESS00.PUB•MESS05.PUB.DC 
FILE ERR00.PUB•ERR00.PUB.OC 
FILE TERMHDLR.PUB•TERMHOLR.HPCIOS.OC 
FILE SYN00.PUB•SYN00.PUB.MINISIS 
RUN MINISIS.PU8.MINISIS1LIB•P 
•••• 

Reed the MPE "anuels to learn "ore about the creation, assign~ent, and 
lnvocat1on of UOC's. 

Note that under certain conditions (for exa"ple, tracking down bugs), it ~ay 
be desireable to use the printer to display the telegraph codes in their 
internal for", rather than the Chinese characters in their graphic for~. In 
order to acco~plish this, the file equation for the handler ~ust be turned 
off - do this by entering, at MPE level, RESET TERMHOLR.PUB. Be advised, 
however, that this disengages all the handlers for your particular session; 
if you are working on a 2640A it will no longer convert phonetic input to 
Chinese although it will continue to display the internal 2-byte for~ of the 
telegraph code for anything entered in Chinese previously. If you are 
working on the 2648A it will no longer convert phonetic input to Chinese, nor 
will it display Chinese characters. Rather, it will display the internal 
telelgraph codes of anything entered previously. As noted, th1s ~ode should 
only be used for debugwing. 

I I I 

, 
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PART lri - WORKING WITH THE CHINESE LAf~6UAGE 

A code celled •ph~netic•, not to be confused with Pin-yin, has been developed 
to fecilitete the entry of Chinese characters. This code ts based on both 
radicals and sound - details of the code can be obtained fro" the Institute. 
Suffice to say that the Institute already uses this date entry technique for 
text processing applications one POP/11 syste111 <with 4 deta entry 
ter1111nels>, and their deta entry personne~ ere highly skillful et reeding 
text 1n Chinese characters end entering the se111e using the •Phonetic" code 
directly <without looking at conversion tables, etc.>. In feet, it is 
probably safe to say that they ere el11101t as fest es date entry cler~s 
working in the Ro111en languages. It is practical, therefore, to !•Se this code 
for date entry purposes with HINISIS. 

Or.e Chinese character is represented by a code consisting of four Ro111en 
alphabetic characters in upper case, for exaMple, WIIR. With MINISIS, a 
strinQ of Chinese characters would be entered es: 

\code,code, ..... ,• if no Ro111an characters follow the Chinese 

and 

\code,code, •.... ,•\if Ro111an characters do follow the Chinese 

The backslash(\), the co111Me <,>,end the asterisk<•> ere essential for the 
successful entry of the date. As 111entioned, "code" is a four \4l character 
string of upper case R~111an characters. 

The handlers convert this code internally ~o a co111pect forM of the telegraph 
code, which consists of two bytes <note that the text processing syste111 on 
the POP/11 ~ses the 2-byte GB code for internal representation of the Chinese 
characters. The co111pact telegraph code end the 68 code are not easily 
converted, one to another >. It is possible, when using MINISIS, to enter the 
4-d1g1t nu111eric telegraph code directly. The for"' to be used for entry is as 
follows: 

\nnnn;nnnn1 ....• 1• if the Chinese is not followed by Rofllan 

and 

\nnnn1nnnn, •.... 1•\ if the Chinese is followed by Ro111an 

Note the difference in the input for~ fro~ the "Phonetic" - four digits 
<co~binations of digits fro~ 0 to 9> ere entered instead of alphabetic 
charactars1 the se~i-colon rather then the co~~• is used es the character 
deli111iter. As b.~fore, the backslash and the asterisk are euential. 

'• well, the 4-digit nu111eric telegraph code and the 4-charecter phonetic code 
c.•n be 111ixed on input, so long es the appropriate deli111iter ii insel"ted after 
its code <the co111111a follows the phonetic and the se111i-colon follows the 
telegl"eph). For exa~ple, 

\nnnn1code,code,nnnn1nnnn1code,nnnn1• 

and \nnnn1code,code,nnnn1nnnn1code,nnnn1•\Ro~an stl"ing 

~~ . ..,-~1~-2 -..·""':-:-:~r~ ~'J"' o,J-4-:"i1;_-t ~or·r~ ..... : ::-:e :~-~~~,,...~,l :',.~~;r. ~c ';[:i:..~s~ :'0"~ --::~.oriq 

i.n1,es tr.~t --:1,r'. i.'.snL:i:r ':h:nese --::-:a~1.rte~!.", 1.ni. to tel~'?':"anr. --:o'l.es ~o~ -+:r.ose 
t!"a t ,.ar.r.ot. 
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PART IV - USING THE MINISIS PPOCESSORS 

Due to existing li"itetions in MINISIS internal routines, users "•Y encounter 
so~e proble"s when working in the Chinese language under MINISIS. Any 
processors not "entioned in this docu"entation were not tested when the 
docu"entation was written. The testing of those processors will be carried 
out by Institute staff at a ti~e convenient to the". Note also that in all 
cases, for all processors, when a Chinese string is entered at the 2648A 
ter~inal in either phonetic or telegraph code, it will appear on the screen 
in its Chinese graphics for~. When entered et the 2640A ter~inal it will 
appear in telegraph code for~at. 

1. Any processor that sends output to the line printers will under 
soMe circuMstances, be off by one or More characters. This Most COMMonly 
occurs when printing Chinese characters in colu"nar forMat <PRINT, 
LISTFORMAT, LISTDDT, INVERT>. There are two reasons for this. ~irst, 

MINISIS does not consider the blank character <the space> as a Ro"an 
character when it is filling blanks between colu"ns. Secondly, under certain 
conditions <not deter"ined et this ti"e>, the MINISIS DISPLAY intrinsic seeMs 
to be counting the character set indicators of either the Chinese characters 
or the RoMan characters, but never both at the saMe tiMe. It should not 
count theM at all when it is filling coluMns. Workarounds are possible in 
certain cases in PRINT only, and are described in that section. 

2. Another liMitation of MINISIS is due to its dependence or. the 
collating sequence of the coMputer for alternate character sets that are 
coded as More than one byte. If the sy9teM is left to sort the retrieval 
keys that have been entered in Chinese characters or, to sort data fields for 
sequenced lists, the resulting order will be that of the nuMeric telegraph 
code. This sequence is Meaningless for operation with Chinese characters. A 
special exit has been written for the INDEX processor that will sort Chinese 
character data on the basis of the phonetic sound-position <Pin-yin> 
sequence. This exit is called CHISORT and should be invoked any tiMe INDEX 
is being used with a Chinese field for reporting purposes. 

Fast access fields that contain Chinese characters cannot take 
advantage of this sorting procedure even if batch inversion i5 used. The 
reason for this is that the 8-tree and the KSAM routines theMselves use 
algorithMs that are based on the collating sequence of the coMputer. For the 
ti~e being the Institute will have to live with this liMitation until IDRC 
extends MINISIS to acco~~odate this probleM. This "eans that inversion "ay 
as well continue to be on-line. 

A possible "workaround" to this li~itation would be to use a thesaurus 
of descriptors wh1ch would be phrase oriented, and/or a dictionary. The 
dictionary would consist of: i) Chinese characters in internal code, ii} the 
character's telegraph nuMber in external representation, iii> the phonetic 
code for the character, and iv >the Pin-yin word for the character. 

3. Another aspect of MINISIS is the extraction rule for inversion 
<fast access). MINISIS allows for several possibilities - ter~. word, 
phrase, end whole field. Whule field and ter~ pose no proble~ - these have 
been used successfully in our tests. However, the notions ot word and phrase 
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are different between Ro"en end Chinese. For this project, it was decided to 
defer any work on the phrase extraction, end to concent~ete on the notion of 
word extraction. Word extraction is defined to be one Chinese character <two 
by!es of internal representeticn). A version of USER'GENKEY has been written 
to perfor" this type of extraction. It hes been successfully tested on the 
~itle field in the test MECEN6 date bese1 it can be used with other fields as 
well. 

4. MINISlS currently conducts its scans and searches of character 
strings internally on the basis of bytes, i.e., the elign"ent is on bytes and 
not necessarily on even byte boundaries. It has no concept of character 
size. This "eans that it is possible for MINISIS to "split" a Chinese 
character thus leading to a false "ate~ or non-"atch. The use of the 
internal two-byte code by the handlers MiniMizes t~is possibility. If a four 
byte internal code had been used for the Chinese character, then it would 
have been "ore likely that the character, consisting of four bytes, "ight be 
"split" "ore often. Using a four byte code also would Make it i"possible to 
print in colu~ns using the MINISIS PRINT processor. Test showed that MINISIS 
treated the 4 byte internal code as 4 external bytes when, in fact, it was 
only 2 external bytes. Using the 2 byte internal code hes ellevia~ed this 
probleM. 

5. Another serious proble~ in MINISIS is that the EXTRACT routine does 
not appear to recognize the Chinese character set indicator. The full 2 byte 
internal code "ade use of all but 64 characters in the character set. In 
QUERY Mode, MINISIS would ignore the character set indicator end atte"pt to 
process the Chinese cheracter9 as QUERY operators. This led to unpredictable 
perforMance of both QUERY and the QUERY portion of MODIFY. The full 2 byte 
internal code gave a possibility of over 40,000 Chinese characters. Because 
of the proble~ described here, a restricted forM of the 2 byte code was 
1Mp~eMented. This code allows for only 10,800 Chinese characters - a 
significant li"1tation. However, it does "ean that QUERY now functions 
successfully. In the future, when IDRC correct~ this internal proble", the 
data base can be converted to the full 2 byte code. 

ENTRY Processor: 

The ENTRY pr~cessor works successfully with the Chinese character set 
and ~ixed Chinese/Ro~en character set. All ENTRY functions behave as norMal, 
including validation and on-line inversion. Note of course that the 
invers1on is subject to the li"itations "entioned et the beginning of this 
section. Depending on how the date base was defined, the pro"pting will be 
in either Chinese, Ro"en, or both. To enter Chinese characters, follow the 
instructions given in PART III. Date in a field "•Y be in either character 
set or "ixed. Data entry in Chinese currently "•Y be carried out on the 
2640A ter"inals or the 2648A ter~inel. Using the 2648~ ter"inel will result 
in the Chinese date being shown in its graphics for~ on the screen es it is 
entered. 
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MODIFY Proce•sor: 

This processor operates successfully with Chinese characters, subject 
to the li~itations ~entioned et the beginning of this section. Because 
MINISIS currently scans strings internally independent of the elign"ent 
<byte, word> of the characters, trying to change a single Chinese character 
in MODIFY ~•Y lead to an unpredictable result. Therefore, the user is 
advised to specify at least two characters when "eking a change to a Chinese 
string. Specifying four characters as part of the change string <even though 
only one needs changing) will ensure that the user does not have strange 
results. Note also that the retrieval part of MODIFY also works 
successfully. Enter the Chinese strings es described in PART III. On the 
2648A terMinal, they will display as true Chinese characters. 

PRINT Processor: 

SubJect to the liMitations Mentioned at the beginning of this section, 
this processor operates with acceptable success. The following rules Must be 
observed. 

1. When printing a field of Chinese data, ALWAYS reply 0 <zero) to the 
field proMpt, •NuMber of spaces to the right". To provide spaces to the 
right of a field containing Chinese data, define a post-literal consir~ing of 
at least one blank space, for that field. There should be no suppr~ssion 
specified for the literal. A Chinese character pre-literal ca~ dlso be 
specified for a field. The literal is entered following the rules of PART 
III. Be sure to place at least one blank space or punctuation after the 
string as part of the pre-literal. ReMeMber that the space is a RoMan 
character. For exaMple, the literal would be entered as shown in the 
following string: 

\WIIR,VIIB,•\space or punctuation 

2. In page set-up, when specifying lines per page, enter one half 
(1/2) the nuMber of lines that you want. For exaMple, if you wish to print 
60 lines per page, you enter 30. The reason for this is the height of the 
Chinese characters, each character is 2 lines in height. Follow this rule 
and you won't get into trouble. 

3. In page set-ur., if you are printing in coluMns, at this point in 
tiMe you cannot print More then two coluMns on a page. If you atteMpt to set 
up More then two coluMns, you will have unpredictable results. FurtherMore, 
when setting up your page in coluMns, the total page width cannot be greater 
than 57 Chinese charact~rs Cto MINISIS you say 114 in response to page 
width>. Your data will print successfully in coluMns with Minor (not too 
noticeable> ebberetions, depending on placeMent of blanks by MINISIS. The 
attached forMat, TPAGECOL, gives en exaMple of an acceptable 2 coluMn print. 
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Sc~e"et1celly we have 

<-·-----------------------------------------------> 
"exi"u" page width 114 <57 Chinese char> 

<---------------------> <-------------------> 
Colu~" 1 Colu"n 2 

v 
Spece between colu"ns 

4. Print· 1g "eny fields across the page poses no proble~s. 

S. Specifying colu"n positioning for fields <es oppos~.· to page 
set-up> also poses no proble"s ~ui is subject to the li"itet1ons "eni1oned 
previously. The Chinese data wraps around correctly, but slight "isalign"ent 
can occur because of MINISIS's insertion of end treat"ent of spaces. The 
attached for"at TFLDCOL gives e good exe"ple of colu"n printing. 

6. Do not try to use field colu"n positioning within a page colu"n set 
up. The results will be unpredictable in this version of HINISIS. 

7. When printing colu"ns <either in page set-up or field set-up, be 
sure to specify an even nu"ber of characters as colu"n width. If the colu"n 
wide is not even, e two byte Chinese character "ight be split in half when 
the line is wrapped. 

8. There is absolutely no proble" with printing "ixed data. 

INDEX Processor: 

No proble"s - use the special exit CHISORT for sorting the Chinese 
characters correctly. 

LISTFORMAT Processor: 

No proble"s - subject to the li"itetions listed above. 

INVERT Processor: 

No proble"s, subject to the li"itetions "entioned previously. 

BATCHIN Processor: 

No proble"•· However, conversion to the 2-byte MOD 104 code "u't be 
done prior to running BATCHIN es this proces1or does not use the handlers 
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because it is outside the n~~~al MINIStS systel'I. 

LISTDDT Processor: 

No problel'ls - subject to the li"itations listed above. 

SYNCOMP Processor: 

No problel'ls. 

MINEDIT Processor: 

No prob:el'ls. Use this for l'IOd1fy1ng ~he Messdge and Error f•!es to 
~ontain Chinese strings. 

QUERY Processor: 

No problel'ls now that the restricted two byte code has been il'lplel'lented. 
Rel'lel'l~er however that the QUERY operators are Rol'lan characters. When 
Chinese strings are being used 1n search expressions, if they are followed by 
operators, you l'lust "sh1ft out" of Chinese. The rules are those descr1bed in 
PART III. The followinQ QUERY statel'lents give you sol'le exal'lples. 

i > •\WIIR .VIIB .• 

111 \wIIR,VIIB,•\ OR \KTNW,66DC,NTIS,• 

111 ) TEXT '1050 •• \k I .. Iii ,GGDC .NTIS. •\. 

lv~ \WIIR,VIIB,•\ • <OANELIUK + \KTNW,66DC,NTIS,•\) 

v 
QUERY 'ANO' syl'lbolic forl'I 

OATADEF Processor: 

JATAOEF accepts Chinese characters es field nal'les. The only lil'l1tation 
in OATAOEF is that the atack size is very large. If the data bate l'lanager 
enters the Chinese string in telegraph code then OATAOEF can be run by 
selecting it frol'I the l'lenu. Cur~ently it is not possible to enter the 
Chinese string into OATAOEF usin~ the phonetic code - this requires a change 
to the handler. This change will be l'lade by Institute personnel at a 
convenient ti111e. 

In order that the field nel'les used in prol'lpting <ENTRY> end in field displays 
<ENTRY, MODIFY> be l'leaningful, et this point in til'le the Institute will have 
to run with two RO's for the sa111e physical database, as the PS structure does 
not allow for the redefinition of field na111es, only tags. Two RO't can be 
created by the data bate l'lanager. They will have different nal'les, one of the 
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na"es ir.dicat1ng that that particular data base has Chinese pro"pting <for 
exa"ple, HECENG ana HECENGC>. The two RO'~ will have the sa"e "as 4 =~- Xref, 
validation, B-tree, etc. files, and the s~"e field tags and ~ne"onics. Only 
the field na~es will differ ·· for one data base the field na"es will be given 
in Ro"an characters, in the other data base they will be given in Chinese 
characters. The data base with Chinese character field na"es will be used 
for ENTRY and MODIFY on the 2648A ter"inal1 the data base with the English 
field na"es will be used on the 2640A ter"inals. 
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DOCUMENTATION FOR CHINESE CHA~ACTER HAND~ERS IN MINISIS 

This docu~entation describes the ha11dlers written to extend MINISIS to 
process Chinese cherecters. Three handlers were written - one for the 2648A 
ter~inal, one for the 2640A ter~inals, end one for the 2608 printers. The 
work was done es part of a hands-on training proJect under a UNIDO-sponsered 
contract. 

The two ler~inal handlers recognize a string of Chinese characters input in 
either phonetic or telegraph code, and convert the string to an in\ernal two 
byte per charac er for~at. This for~at is based on the nu~eric telegraph 
code ~refixed by a two byte character set indicator. The internal for~at 

aliows 8 bits pe~ byte but, because ~f 11~itations ln internal MINISIS 
procedur·es Cwhich result in MINISIS confusing the Chinese string with Ro~an 
characters in retrieval co~~ands in both MODIFY and QUERY> , the internal 
code uses only the upper and lower case Ro~an alphabet plus the 7th bit <high 
order) for its code generation - no special characters can be used. This bug 
was discovered during the first phase of i~ple~entation. The original full 2 
byte code used all but 34 characters out of the 256 character set. Testing 
in QUERY de~onstrated erratic behaviour on the part of QUERY although the 
other processors functioned nor~ally (with the notable exception of PRINT 
which failed for other reasons>. A telex fro~ IORC in Ottawa acknowledged 
the existence of the proble~. 

The restricted nature of this version of the 2 byte code ~eans that only 
10,816 Chinese characters can currently be supported in MINISIS. The 
original 2 byte code provided for ~ore than 40,000 Chinese characters. 
After IDRC corrects the proble~. the Institute ~ay choose to revert to the 
extended 2 byte code - although data conversion would be necessary. 

The ter~inal and printer output handlers recognize the Chinese internal coded 
for~ and, for the 2608 and the 2648A, convert it to Chinese graphics. For 
the 2640A's, the handlers output the telegraph codes of these characters. 

The full 2 byte internal code is based on ~odulo 222: 

telegraph code N <0-10,815>--->byte 1 • N/222 + 34 
byte 2 • N MOO 222 + 34 

The offset 34 in the algorith~ avoids all control characters, the 
space character and the excle~ation ~ark. 

The restricted 2 byte code is baaed on ~odulo 104. The 104 codes ere ~•pped 
into 52 upper end lower case Ro~an characters with bit 7•0, plus SZ upper and 
lower case Ro~en characters with bit 7•1. 

Note that if the DRAGON ter~inel is to be used with MINISIS with a character 
set in the order of 16,000 characters, the proble~ that was en~ountered us1n~ 
the ~odulo 222 elgorith~ will also arise. 

The original design of the handlers celled for extensive use of the HPCIOS 



- 2C -

~out1nes. However, these routines ~~oved to have serious li"itations in the 
"INISIS context end their direct use wes abandoned. · Fo~ instance, HPCIOS is 
screen-oriented whereas MINISIS assu"es a serial input device. However, so"e 
source waa extracted fro~ the~. extended, end then incorpnreted into the 
handlers directly. Therefo~e. none of the handle~s use HPCIOS intrinsics 
directly, end the successful operation of the syste~ is not dependent on 
the~. However, the HPCIOS character pattern file end associated file 
"a1ntenence progra"s are used without eny changes. 
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HANOLER13 

NAME: HANOLER13 <seg"ent na"e HANOLER13> 

NAME OF SOURCE: HDL13.HPCIOS.DC 

PURPOSE: to handle Chinese character input and output on the 2648A ter~inals 

CALLING SEQUENCE: as specified in the MINISIS Application Progra""ers Guide, 
section on Alternate Character Sets. 

DESCRIPTION OF PARAMETERS: as specified in the MINISIS Application 
Progra""ers Guide, section on Alternate Character Sets. 

ASSUMPTIONS: the handler assu"es a nu~eric telegraph code besed coding 
sche~e for Chinese characters. Each Chinese character lS represented by 
e 2 byte code. The telegraph code, an integer 0 - 10,815 is split into 
high order and low order parts and stored es two consecutive bytes. High 
and low order perts are deter"ined by "odulo 104 <see previous page). 
This avoids all non-alphabetic <Ro"en) characters in the code. 

The character \ is used to switch between Ro"en end Chinese; i.e., it is 
converted to a %16 %5 or %16 %0, depending on the current character set 
selected. Input of Chinese characters is by 4 letter 'phonetic' or 4 
d1git telegraph code. This is translated to telegraph code co"pacted for 
internal storage. When Chinese characters ere input, the characters are 
echoed in graph1c for~ on the graphics ter"inal. 

For exa"ple: ROMAN\AABC,GGOC,1234;•\ROMAN AGAIN 

AABC,GGDC,1234; are codes for Chinese characters. 

LIMITATIONS: the use of ~od 104 rather than ~od 222 for character conversion 
due to current li~1tations in MINISIS. The old ~od 222 code is still in 
the source for this procedure - it has Just been co~"ented out. 
Co"plete validation of the pho~etic code input is not carried out. An 
invalid phonetic code produces telegraph code 0000 - eQuivalent to a 
blank in the Chinese character string. An incorrect input for", however, 
such as three letters instead of 4 in a code, ~tc. is detected. 

CALLS: EXITENT 
CS ERROR 

ATTENTION: CSOPEN would nor~elly be called as part of MINISIS'FOPEN but this 
is not possible in release F.00.00 so the CCBSYS buffer 1s constructed 
dyna"ically by this handler. This see~s to be a satisfactory general 
soiution. 

I II 

Also since MINISIS opens separate ter~inal files for input and output the 
FCB file nu~ber cannot be used for echoing input <1.e. output> when the 
handler 1s called for input. 



- 22 -

INCLUO[: TRITRX.HPCIOS.OC <PB relative arrays for ~od 104 code are 
defined here) 

TVPESINC.SOURCE.MINISIS 
BENOINC.SOURCE.MINISIS 

EXTERNAL FILES: CSPATN.PUB.CHINESE - character pattern file 

USES: Character set code <CHRSET> • 5 -- Chinese 
• 0 -- Ro~an 

Stack address -457 OB ~inus reserved word: HDLFLG 

OPERATION: with the 2648 device, a Chinese character has a height of I 1/2 
<one and one half) elpe lines. The 18 alpha lines C22 x 12 • 264 
graphics pixels> of graphics screen reserved for Chinese operation will 
display up to 12 lines of Chinese characters at a tiMe. Since the 
Qraph1cs screen is not capable of scrolling like the alpha screen, the 
Chinese character portion of the screen wra~~ around fro~ the botto~ to 
the top of the screen. A long horizontal underscore line indicates the 
~ost recent line of text. 

The handler checks the HDLFLG word in Minus DB to see if the pattern file 
has been opened. If this word is still zero then the file 
CSPATN.PUB.CHINESt is opened end its file nuMber is placed in bottoM 8 
bits of HOLFLG. 

The control buffer for the HPCIOS routines <CCBSYS> is then initialized. 
The ter~inal open flags in word 0 are set and the file nu~ber of the 
pattern file is stored in word I. 

When the handler is celled for input <MOOE•!) the ter~inal is FOPENed for 
output es STOLIST end the file nuMber is placed in word 2 of CCBSVS. 
This is to enable the echo of Chinese characters following the input of a 
Chinese string of codes. This is necessary as MINISIS opens the terMinal 
for input only. In this Mode the terMinal Must be availebe for both 
input and output. The extra terMinal file for output is FCLOSEd before 
returning to MINISIS end re-opened on the next call for input. 

When the handler is celled for output, word 2 of CCBSYS is set to the 
rile nuMber provided by MINISIS in t~ FCB pereMeter of the handler. 

Prior to calling the handler for input, MINISIS has obtained a line of 
input fro~ the user. This is passed to the handler in the pereMeters 
STRING end LENGTH. The handler ~ust process this string to find Chinese 
character codes ard convert these codes to internal forM es well as 
append the Chinese character set indicator ~ode <CSIC %16,%5> to the 
beginning of Chinese character substringa. The backslash character \ is 
used to signal a change of character set. If the current Mode is RoMan 
<the default> then\ indicates the start of a Chinese character code 
sequence. If the current ~ode is Chinese, the \ character indicates 
return to Ro~en ~ode. On return to Ro~en Mode, the CSIC %16,%0 is 
inserted to ~ark the beginning of e RoMan substring. 

The procedure EXITENT is called to perforM the translation of Chinese 
input codes to 4 digit ASCII telegraph code. A return code of 0 froM 
EXITENT indicates succesful translation of all codes in the string. A 

I I I 

• 
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return code of other than 0 tndicates an illegal.code or input for~at. 
If an error occurs, the handler issues a proMpt to re-enter the entire 
input string. If there is no error, the hendler converts the 4 digit 
escii telegraph code to 2 byte Mod 104 code, described eslewhere in this 
docuMentetion, es well as to b1nery forM in an integer array. RoMen 
characters ere also stored in the integer array using a negative nu"ber 
equal to its escii value. The integer array is processed by the procedure 
CSOUT to display the characters <both ro"en and chinesel on the 2648 
graphics ter"inal. 

The 2 byte Mod 104 codes with the Chinese CSIC pref ix and the RoMen codes 
with the Ro"an CSIC prefix is passed back to MINISIS in the paraMeters 
STRING and LENGTH. 

In output Mode, the handler converts the internal forM <CSICs and ~od 104 
coaes or asc1i codes> to binary forM in an integer array as described 
above. Again CSOUT is called to d1splay the Chinese and roMan characters 
on the terMinal. 

The graphics text Mode of the 2648 terMinal <text size 2l is used to 
generate the roMan characters. The Chinese characters are generated as 
16 by 18 bit patterns. These patterns are obtained froM the pattern file 
base: on the nuMeric telegraph code. 
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HANDLER15 

NAME: HANDLER15 <segMent na~e HANDLERtS> 

NAME OF SOURCE: HOL!S.HPCIOS.OC 

PURPOSE: to handle Chinese character output on the L608 line printers. 

CALLING SEQUENCE: as specified in the MINISIS Application Progra~~ers Guide, 
section on Alternate Character Sets. 

DESCRIPTION CF FMRAMETERS: as spec'fied in the MINISIS Application 
PrograM~ers Guide, section on Alternate Character Sets. 

ASSUMPTIONS: the handler assuMes a nuMeric telegraph based coding scheMe. 
Each Ch1nese character is represented by a 2 byte cvde. The telegraph 
code, an integer 0 - 10,815 is split into high order and low order parts 
and stored as two consecutive bytes. HiQh and lo~ order parts are 
deter~ined by ~odulo 1~4 <see previous page>. This avoids all 
non-alphabetic <Ro~anl characters in the code. 

When Chinese characters are output, the coded characters are printed in 
graphic for~ on the line printer. Each Chinese character occupies 2 
character positions on the line, with a height of 2 lines. RoMan 
characters are output as 1 character position in 2 lines. They are 
positioned on the lower of the two lines so they are slightly ou~ of 
alignMent coMpared to any RoMan characters printed on the saMe line. 

LIMITATIONS: the use of Mod 104 rather than Mod 222 for character conversion 
due to current liMitations in MINISIS. The old Mod 222 code is still in 
the source for this ?rocedure - it has just been coMM~nted out. 

ATTENTION: CSOPEN would norMally be called as part of MINISIS'FOPEN but this 
is not possible in release F.00.00 so the CCBSYS buffer is constructed 
dynaMically by this handler. This appear~ to be an acceptable solut!on. 

CALLS: CSERROR 

EXTERNAL FILES: CSPATN.PUB.CHINESE 

INCLUDE: TRITRX.HPCIOS.OC <PB relative arrays for the MOO 104 code> 
8ENOINC.SOURCE.MINISIS 
TYPESINC.SOURCE.MINISIS 

USES: Character set code <CHRSET> • 5 -- Chinese 
a 0 -- Ro~an 

Stack address -457 08 Minus reserved word: HOLFLG 

OPERATION: 
This handler only supports output to the line printer. No input ~ode is 
provided nor necessary. 

The Minus 08 word HOLFLG is checked to see if the pattern file has 
already been opened. If the word is still zero, then the pattern file is 
opened and the file nuMber is stored in the botto~ 8 bits of HOLFL6. 
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The control buffer for HPCIOS is initialized and' pa~tern file nu~ber is 
stored in word I, the print file nu~ber (fro~ the FCB passed by HINISISl 
is stored in word 6 and the open flag for the printer is set in word 0. 

The string, containing the CSICs, Chinese and ro~an codes, is converted 
to an integer array in the for~at expected by the HPCIOS CSPRINT 
procedure. Then the CSPRINT procedure is called to display the Chinese 
and ro~an characters on the printe .. 

Because of li~itations in the MINISIS PRINT processor and DISPLAY 
intrinsic (which cause Ro~an spaces to be inserted following Chinese 
strings wthout the appropriate indicator C%16,%0>> , this handler 
recognizes Ro~an spaces <blanks> which are not part of the MOO 104 code 
and treats pairs of Ro~an blanks within a Chinese string as Chinese 
s1ngie spaces so th~t they will be processed prope~ly. Th1s is 
particularly i~portant in the case where the spaces are to the right of 
the Chinese string. 
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HANDLER IS 

NAME: HANDLER16 <~egl'lent nal'le HANOLER16> 

NAME OF SOURCE: HOL16.HPtlOS.DC 

PURPOSE: to handle encoded Chinese character input end output on the 2640A 
terl'lineh. 

CALLING SEQUENCE: as specified in the MINISIS Application Progral'll'lers Guide. 
Section on Alternate Character Sets. 

DESCRIPTION OF PARAMETERS: as specified in the MINISIS Application 
Progral'll'lers Guide, section on Alternate Character Sets. 

ASSUMPTIONS: tt1e handler assuMes a nuMeric telegraph based coding scheMe. 
Each Chines~ character is represented by a 2 byte code. The telegraph 
code, en integer 0 - 10,815 1s split into high order and low order parts 
and stored ss two consecutive bytes. High and low order parts are 
deterl'lined by l'lodulo 104 <see previous page). This avoids all 
non-alph~betic <Rol'lan> characters in the code. 

The charac•er \ is used to switch between Rol'lan and Chinese; i.e., it is 
converted to a Y.16 %5 or %16 %0, depending on the current character set 
selected. Input of Chinese characters 1s by 4 letter 'phonetic' or 4 
digit telegraph code. This is translated to telegraph code coMpactf for 
internal storaQe. When Chinese characters are input, the characters are 
echoed as telegraph code nu~bers on this terMinal. When Chinese text is 
displayed on this terl'linal as output, it is displayed in nul'leric 
telegraph forl'I. 

LIMITATIONS: the use of l'IOd 104 rather than Mod 222 for character conversion 
due to current liMitations in MINISIS. The old l'IOd 222 code is still in 
the source for this procedure - it hes just been coMMented out. 
Validation of the ph0Met1c code is not carried out. If an illegal code 
is input it is coded as telegraph code 0000, equivalent to a blank in 
Chinese characters. 

CALLS: EX ITENT 

EXTERNAL FILES: CSPATN.PUB.CHINESE 

INCLUDE: TRITRX.HPCIOS.OC <PB relative arrays for Mod 104 code) 
BENOINC.SOURCE.MINISIS 
TYPESINC.SOURCE.MINISIS 

USES: Character set code <CHRSET> • 5 -- Chinese 
• 0 -- Rol'len 

Stack address -457 08 l'linus reserved word: HDLFLG 

OPERATION: 
This handler is e subset of HANOLER13 for the 2648 terl'linal. Since the 
2640 terl'linels do not have graphics capability, no display of the Chinese 
character is possible. The Chinese input codes are, however, processed 
Just as for the 2648 terl'linal. The Chinese characters are echoed es 
~~~e~: - tele~~1nh snies !o~ ve~1!i~at:on. 

, 
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APPLICABLE INTERNAL TABLES 

T~ese are described in the MINISIS Application Progra~~~rs Guide in the 
section on Alternate Character Sets. The tables that were changed in order 
to operate with the Chinese characters are described below. 

CSAT: 

This was not ~od1f1ed fro~ the default values provided by MINISIS. 

CBT0ST.HPCOS 

All the tables have been ~edified so that no up or down shifting occurs. 
Also the sort table does not specify any changes in the sorting order. 
Sorting of Chir.ese characters in Pinyin spelling sequence is desirable but 
can not be obtained using a nu~eric telegraph based code and a 256 entry 
sort table. 



EX I TENT 

NAME: EXITENT <segMent na~e ENTEXIT> 

NAME OF SOURCE: ENT2.KAN61.0C 

PURPOSE: to convert an input string of phonetic or telegraph codes <coded 
Chinese characters> to an output string of telegraph codes. 

CALLING SEQUENCE: as it wos originally written os an exit, it uses the 
calling sequence defined for MINISIS user exits as defined in the 
Application Progra~Mers Guide. 

DESCRIPTION OF PARAMETERS: 
CNTRL - MINISIS CNTRL record, not used. 
OOMOEF - the do~a1n def1n1tion, not used. 
OWNAREA - work space, not used. 
OOMVAL - byte array containing the string to be processed (on inputl; 

contains nrocessed string on output. 
DOMLENG - integer, contains length of string to be processed; on output 

contains length of result. 
TUPLE - the user's tuple, not used. 
CALL'TYPE - integer value, not used. 

LOCATION: SL.PUB.MINISIS 

ASSUMPTIONS: 
This routine assuMes that only telegraph codes froM 0 to 9999 will be 
used. 

LIMIT~TIONS: 

When this routine actually calls PHOTR to do the telegraph code 
access when the user has entered her string in phonetic code, the stack 
grows so large that DATADEF aborts. Thus DATADEF can only be used, at 
this ti~e. with Chinese strings ente~ed in nu~er1c telegraph code. PHOTR 
should probably be incorporated into EXITENT, and ~odified so as not to 
carry extreMely large arrays in ~e~ory. This could be acco~plished by 
using KSAM f1les for the code. 

This routine could be ~odif1ed to return ~od 104 code rather than the 
4-digit ASCII telegraph code that it returns now. This would Mean that 
it could also be used as an EXIT in MINISIS as it was originally. 

CALLS: PHO TR 

EXTERNAL FILES: none 

INCLUDE: CNTRLINC.SOURCE.MINISIS 
BENDINC.SOURCE.MINISIS 

OPERATION: 
PHOTR is not called if the user has entered the Chinese string in nu~er1c 
telegraph code. Note that the user can also enter Mixed codes. Phonetic 
codes are terMinated with a coMMa (, l, nuMeric telegraph codes are 
terMinated by a se~1colon <1 l. Also, roMan characters can be entered 
':Jetween ;ia:-enthes1s e.~. (ABC) to 1:ce t"'a.r.sl:i.ted. tc :!'lei"' telera.nn ~ocie 
e~11·ra.le!1t. '!''.-:e tele~"'~nn rorr.an ~har3.de:-s "'"~ ':reated 3.S if they were 
~hinese ~hara.~ters :i.nd. :i.re iisnlayei :i.s lar~e 2 l:ne ~hara~ters a~~or11r.~ 
to 3. font stored in the ~pr,ros natter~ file. 
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PHO TR 

NAME: PHOTR <segMent naMe PHO> 

N~ME OF SOURCE: PHOTR.KAN61.0C 

PURPOSE: to locate the ~uMeric telegraph code for a given 4 character 
phonetic code, GB hexgdeciMal code, or 6B coordinate code for EXITENT. 
This routine is called once for each 4 character phonetic code 
encountered in the EXITENT string. 

CALLING SEQUENCE: 
PROCEDURE PHOTR<ZHICO,TELECO,CHK>1 

INTEGER TELECO, CHK1 
BYTE ARRAY ZHICO; 

DESCRIPTION OF PARAMETERS: 
ZHICO - byte array cc~taining the string to be processed. 
TELECO - integer, returns to EXITENT the telegraph code if found 
CHK - flag to indicate which code table file segMent is to be accessed. 

CHK • 1 PCOOl.HPCIOS.OC 
CHK • 2 PC002.HPCIOS.DC 
CHK • 3 PCOD3.HPCIOS.DC 

LOCATION: SL.PUB.MINISIS 

ASSUMPTIONS: 

LIMITATIONS: 
See the liMitations Mentioned in docuMentation for EXITENT. The code 
segMents read in froM the files are rea1 into a buffer of 27,001 bytes. 
This is extreMely large, and May iMpdct on the nuMber of users who can 
use the Chinese facility at one tiMe. Another tecnnique which is More 
space efficient should be devised - probably the use of KSAM files would 
be acceptable. lhe KSAM file would be keyed on the phonetic code. A 
record in the file would consist of the phonetic code and its telegraph 
code. This will be relatively easy to iMpleMent as it has already been 
tested. 

Another alternative is to iMpleMent a TRIE lookup table in PB arrays. 
The use of PB arrays would allow the table to used siMultaneously by Many 
users. 

EXTERNAL FILES: 
PCOD3.HPCIOS.DC - contains four search intrinsic tables with phonetic 

code in telegraph sequence. 
PCOD2.HPCIOS.DC - contains the GB hexadeciMal code. 
PCOOl .HPCIOS.DC - contains th 68 co-ordinate code. 

OPERATION: select the tppropriate code depending on value of CHK and use the 
SEARCH intrinsic to deterM1ne the telegraph code for the given input 
code. 
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USER'GENKEY 

NAME: USER'6ENKEY 

NAHE OF SOURCE: FRSRT1.KANG1.0C 

PURPOSE: to carry out "word" extraction for Chinese language processing. 

CALLING SEQUENCE: as specified in the Application Progra~~ers Guide section 
on Alternate Character Set processing. 

DESCRIPTION OF PARAMETERS: as specified in the Application Progra~~ers Guide 
section on Alterna~e Character Set Processing. 

LOCATION: SL.PU8.MINISIS 

ASSUMPTIONS: word extraction in the Chinese context is represented by 
extraction of a single Chinese character <i.e., the notion of word is 
interpreted as character). This character is, when extracted, 
represented as 4 bytes - 2 bytes to indicate character set (%16,%5> 
and 2 byte~ of ~od 104 code. 

LIMITATIONS: when used for on-line inversion the sequence which is used for 
insertion into the inverted file is the collating sequence of the 
coMputer and not the ~ore desireable Pin-yin sequence. This is due to 
the current liMitations of MINISIS. 

INCLUDE: BENDINC.SOURCE.MINISIS 
TYPESINC.SOURCE.MINISIS 

OPERATION: as described in the MINISIS Application PrograMMers Guide. 
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CH!SORT 

NAME: CHISORT 

NAME OF SOURCE: CHISORT.HPCIOS.DC 

;'_~POSE: to generate the correct sorting sequence in INDEX for Chinese 
string sorting. 

CALLING SEQUENCE: as described in the MINISIS Application Progra111111ers Guide 
under User Exits - INDEX Special Exits. 

DESCRIPTION OF PARAMETERS: as described in the MINISIS Application 
Progra111111ers Guide under the section on User <Special> Exits for INDEX. 

LOCATION: SL.PUB.P1INISIS 

ASSUMPTIONS: the nor111al ASCII collating sequence does not correctly 
r~present the sequence desireable for Chinese strings. The 111ore 
acceptable sequence is by sound <or Pin-yin> sequence. 

LIMITATIONS: due to MINISIS li111itations, this procedJre is not available for 
on-line inversion. 

INCLUDE: CNTRLINC.SOURCE.MINISIS 
TYPESINC.SOURCE.MINISIS 
BENDINC.SOURCE.MINISIS 

EXTERNAL FILES: 
SRTARY.KANGl .DC - currently, a single record that contains a 9800 

word array, in integer for~at. The telegraph code is used as a 
subscript into the record; the ele111ent value thusly located is 
the sequential nu111ber of its Pin-yin position, in integer. 

OPERATION: INDEX passes a string to the procedure. The procedure processes 
each Chinese character <2 bytes) in the string as follows--first, it 
extracts the character. Second, it converts the character out of its ~od 
104 for~. Third, it uses this character as a key to read an auxillary 
SRTARY. Fourth, the Pin-yin nu~er1c position is extracted and replaces 
the character in the string to be used for sorting. Because it is 
nu~eric, it ensures that the Chinese string will now sort in the desired 
sequence. 

For exa111ple, telegraph code 0001, which is 'phonetic' YI, is actually 
7083 in the Pin-yin sequence. 

If the converted character has a value greater than 9799 after step 2, 
then 1t is set to integer 0 <zerol. 
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SUPPORT FOR OTHER ALrERNATE CHARACTER ~ETS, 

IN ADDITION TO C.iINESE, USIN6 
HPCIOS PATTERN FILES 

The HPCIOS telegreph code has been extended to five digits providing new 
=harac1~r patterns representing Cyrillic characters and Japanese Katakana 
characters, in addition to several other special characters. These could be 
coded internally in MINISIS as though they were nor~al Chinese characters, 
using the 2 byte ~od 104 code and the character set indicator 116, %5. This 
is not desirable, the reason being that this code would be co~pletely 
arbitrary and not standard. Instead these characters should be coded using 
MINISIS alternate character set conventions. Cyrillic characters should be 
preceded by the Cyrillic character set indicator 116,%1; Japanese Katakana by 
%16,%3. Since both of these character sets are s~all they can be 
acco~~odated as single byte codes. IORC already uses such a standard code 
for Cyrillic and Arabic. 

Nonetheless, HPCIOS can be used to display these alternate characters, ~cth 
on the 2648 graphics terMinal and on the 2608 line printer. What is reQu1red 
is an extension of the handlers to translate the internal code, 1.e., a 
single byte, into the equivalent nu~eric telegraph code <a five digit 
integer). Then HPCIOS-based routines could display the~ as usual (i.e., the 
HPCIOS pattern file can be used to display the~>. For input on non-Cyrillic 
or non-Katakana ter~inals <such as the 2640> a ~ethod s1~ilar to Chinese 
input <w1th phonetic codes> could be used such as,for instance, a two 
character ~ne~onic. The handlers would have to be extended to recognize a 
shift to these other alternate characters. Currently a backslash switches 
between Chinese and RoMan; so~e other character or control key could be used 
to indicate a shift to one of the other character sets. 

The Ma1n advantages of this approach are that: 

I) only a single byte is used to represent a character in these sets 
s1nce they are s~all sets - rather than the 2 bytes that would be 
reQuired using the Chinese character code. The Modulo 104, 2 byte 
code has only 10,816 characters and is best used to represent only 
Chinese characters. 

2> the standard coding of these alternate characters will perM1t the 
exchange of data with other institutions with ~ini~u~ or no 
conversion being necessary. 



POP/11 - HP3000 COHPATIBILITY TESTS 

The Scientific and Technical InforMation Institute of the Ministry of Hachine 
Building in Beijing is currently using two sMall POP/11 systeMs for word 
processing. This represents a total of four terMinals and one printer, one 
hard disk and two floppy disk units. Data entry clerks have been trained to 
read Chinese character text and to key in directly the 'phonetic' <not to be 
confused with Pin-yin> equivalent without using conversion tables, etc., as 
interMediaries. The systeM echoes the Chinese character in graphics forM as 
its phonetic is keyed in, so that the operator is aware whether she has Made 
any errors in entry. She can coMpare the echo to the text froM which s~e is 
working, for validation. 

The Institute wishes to transfer this data to the Main HP3000 coMputer, and 
to have access to it as a data base. However, it has had no Means at all of 
interfacing the POP/11 to the HP3000. There is no cOMMunication hardware and 
if there were, considerable prograMMing would likely be necessary. The 
HP3000 has no floppy disk device for reading 8-1/2 inch diskettes; if it did 
the forMat would be inc0Mpat1ble. 

However, with the use of their HP110 portable MicrocoMputer, Oaneliuk and 
Page were able to devise and successfully test a Method, for transferring 
data between the two Machines. They were also able to deterMine that the 
POP/11 based systeM is using the 68 code internally, rather than the 
telegraph code that the Institute is using with MINISIS. 

The HP110 was connected using the existing POP/11 RS232C cable, to the POP/11 
ithe cable was reMoved froM the VT100 terMinal, and connected to the HP! 10>. 
The POP/II treated the HP! 10 as a terMinal; however, data could be downloaded 
to the HP! 10 Micro diskette froM the PDP/11 data f1les. The HP110 was then 
connected as a terMinal to the HP3000. The data was copied froM the HP110 
diskette to an HP3000 file using the FCOPY utility. 

As the Inst1tute will be receiving, in the very near future, soMe HP150 
M1croc0Mputers, they will be able to use the HP150 to perforM the transfer, 
using th~ saMe technique. The only coMplication May be the wiring of the 
HP150 to the POP/11. The POP/II uses only RS232C pins Z, 3, and 7. A null 
ModeM cable May have to be prepared to switch pins 2 and 3. This is siMple 
to do. The POP/11 COMMunicates using 9600 baud, no parity, 8-bit code. The 
configuration for the HP150 that is required for COMMunicating with the 
POP/11 is attached. 

Institute staff will also have to write a conversion prograM to convert froM 
the internal 68 code to the telegraph code in order thet the deta transferred 
fro~ th POP/11 can be used with the MINISIS data bese syste~. Note that the 
GB code lS a 2-byte code. After transfer to the HP3000 the order of the 2 
bytes has been reversed fro~ the 68 order. 



DEVICE: Serial 
HANDSHAKE: None 
PARITY : None 
BAU".: RATE: 9600 
XMlT PACING: None 
RECV PACING: None 
DATA BITS: 8 
EOL SEQUENCE: CR 
PAR ITV CHEC: On 
ECHO: Off 

' . - ~'- -

CONFIGURATION PARAMETERS 



WORKSHOP ON DEVELOPING MINISIS APPLICATIONS - TOPICS 

I. When to new develop application prograMs for MINISIS and when 
new progra"a are not necessary. 

2. Introduction to Structured PrograMMing with SPL. 

- stepwise refineMent 
- psuedo-code 
- BENDINC include file 
- procedures and subroutines 

3. Necessary concepts froM MPE 

- file access 
- processes 
- data stac~ and extra data segMents 

4. MINISIS and the application prograMMer. 

- the general structure of an application prograM 

5. Data structures available to the a~plications prograMMer. 

- user extra data segMent 

3. Opening and closing the data base. 

- relopen and relclose 

4. Reading froM, and writing to, the data base. 

- augMent and getuple 

5. Manipulating data in the data base. 

- doM~in Manipulation routines, add'doM, get'doM etc. 

a) Syntax 
b) Dialogue 
c) Error 
d) Parsing 
e> Displaying data 

7. Special exits - when, why, and how. 

Reco""ended reading: 

Min1s1s Application PrograMMer's 6uide, pages 1-1 to 1-23, 1-26 
to 1-32, 1-58 to 2-60, 4-1 to 4-14. 

Attached photocopy entitled, "A User's Interface" froM Masters 
thesis, Oaneliuk. 



LECTURE SERIES SCHEDULE 

1. Date base Manege~ent systeMs, Infor~ation ManageMent SysteMs 
end file syste~s. 

2. Why data base ~anageMent systeMs should be the basis of inforMation 
systeMs. 

3. Classical types of data base Manage~ent systeMs 

- hierarchical, network, relational ~odels 
- relational database theory, nor~el for~s 

4. The classical i~ple~entation of database Manage~ent systeMs and 
inforMation ManageMent systeMs CORACLE and BASIS> 

5. The relational Model extended - MINISIS. 

- three scheMa approach 
- conceptual level, data sub~odels, etc. 
- internal level, physical structures 
- e~ternal level and end-user processors, 

a functional approach 
- intrinsics, prograM~er interface 

6. Beyond the relational ~ode! 

- Attribute Data Model for database design 
- Min1s1s nor~al for~ 

• 



• 
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TAKE HOME <OPEN BOOK> EXAM 
Based on lectures given 11 January - 26 January BeiJing 

1. AB-tree has the following appearance: 

Root node---> Hong Kong Singapore 

Canton Ed111onton Los Angeles Paris Turin 

-------------------------

Assul'le that each node can contain up to 3 keys. 
Draw the appearance of the tree after the following keys have been added, 
assu111ing that they are added in the seQuence shown. <Use a separate sheet 
of paper.> 

Vancouver 
Montreal 
To~yo 

Beijing 
Shanghai 
Fresno 
Delhi 
Islal'labac 
Ougadougou 
Kath111andu 

2. Indicate which of the following state111ents are true, and which are falae, 
by placing a 111ark in the appropriate colu111n. 

a> BASIS is a data base 111anage111ent syste111. 

bl A data base 111anage111ent syste111 contains 
an inforl'lation 111anage111ent syste111. 

cl Generally, in order to use MINISIS for 
new appl1cetions, it is necessary for a 
progra111111er to write new applications 

TRUE FALSE 

I II 
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progra111s for the user. 

dl A good infor~ation 111enege111ent syste111 consists 
of 4 levels. 

e > The MINISIS internal level is purely 
relet1onel. 

f ) The relational 111odel end the network 111odel 
both provide a set of 111athe111atically 
co111plete operations. 

g) A subfield in HINISIS can be repeatable. 

hl The power of MINISIS 11es in the fact that 
it supports purely physical data bases. 

i > A data base i111ple111ented in MINISIS 111ust use 
KSAM. 

J) MINISIS supports only English language data 
bases. 

kl MINISIS can support any charac~~r set that 
can be rigorously defined. 

l l In general, a co111puter syste111 can tell you 
whether your data is 111eaningful. 

111) If you wanted to i111ple111ent a personnel syste111 
using MINISIS, you would have to write so111e 
new progra111s to support the application. 

nl The left outer join, the intersection Join, 
and the union JOin are all exa111p!es of a 
rooted JOln. 

o> The pri111ary goal of a syste~ is to satisfy 
end user reou1re111ents. 

pl The OM in MINISIS is a data sub111odel. 

Q) Progra111111ers know what is best for users, 
in general. 

rl MINI~rs is functionally oriented. 

s) MINISIS suppc,r·ts variable length date. 

• > If e data base is defined internally in 
MINISIS nor111el for111 then, if a field which 
is defined for the date base does not occur 
in e recor~. space ~ill be allocated for it 
in the reco,..d. 

111 

• 
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u) A OS should never be used for code expansion. 

vl A fast access file can also be a data base in 
P1INISIS. 

w> 8-tree stands for binary tree. 

x> MINISIS suppor\s only one view of data for an 
application. 

3. Fill in the blanks. 

ai ORACLE is an exal'!ple of a-------------------------------------------

bl The DATAOEF processor is used by the------------------------------

cl The MINISIS systel'I was designed on the principle of independence. 

dl The project l1st is a characteristic of both 

el Within the conceptual level, the RD is closest to the level. 

fl The---- processor gives the user the capability to retrieve data 

frol'I a ----------------------

gl The user can use the--------
sorts. 

processor to do special sorts and standard 

hl The processor is 
data in any forl'I on any 

independent and can be used to display 
frol'I a data base. 

i) The data base l'lanager is a user at the 
MINISIS. 

.1.evel in 

J l The OS and the PS are tools used by the ~ata base l'lanager to define 
user which are col'!~only called 

kl The hierarchical, the network, and ~he relational theories represent 
different data 

l l Three characteristics that the conceptual level should have are 

l'I > If an inforl'lat ion sy.\tel'I does not have ,. 

becol'les data ------------------
level then it 

nl List the ouput-oriented processors in MINISIS at the end-user level: 

o> The input processors 1n MINISIS at the end-user level are--------------

pl A and a can be repeatable 
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in MINISIS, but a cannot. 

Ql An exaMple of a first nor~al forM relation in MINISIS is a data base 
that is defined on a~--------------------------------------------

rl Flattening can be used to generate a~----------------------------- froM a 

s> A hit file that is generated in QUERY by a user can be passed to the 
and the processors for 

further processing by the user. 

t> is a exaMple of the use of the retrieval 
function in the ENTRY processor. 

u> An inverted file is called inverted because 

v: A 8-tree is an exaMple of an 

wl In MINISIS QUERY processor, it <is/is not) neces!dry for the user 
to know the fast access paths in order to conduct a search on a data base. 

x ) can be used to iMpleMent fast access paths. 

yl An RO that is based on a KSAM file can be used siMultaneously as a 

4. Oescr1be the -~Dle~entation of the following application using HINISIS. 
Describe the data bases froM the user point of view and the data base 
Managers point of view. 

The application is to control the flow and allocation of parts and 
Materials in a Machine asseMbly plant. There should be a way to record the 
coMponents needed to asseMble a given Machine as well as descriptions of 
parts. Parts May have coMponents and Machines May be coMponents of other 
Machines. The following questions are illustrative of the kind of 
lnforMation that the plant Manager would like to obtain froM the data base. 

1. What parts are necessary to asseMble a puMp. 

2. How Many puMp handles are currently in storage. 

3. In wh1ch bin nuMbers are the parts needed to asseMble a hoist 
located. 

4. What are the naMes and addresses of the suppliers who supply valves. 

Feel free to use your iMaginat1on to extend th1s list to indicate what other 
types of 1nforMat1on would be relevant. <In other words, pretend that you 
are the end user - the plant Manager!> 

, 
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