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NATIONAL DEVELOPMENTS

SHANGHAI ENDEAVORS TO DEVELOP HIGH TECHNOLOGY
OW172304 Beijing XINHUA in English 1849 GMT 17 Apr 86 .

[Text] Shanghai, 17 April (XINHUA) -- Shanghai, the largest industrial city
in China, is striving to develop its high-tech industry to keep its position
as China's economic leader, a city official said here today.

So far, Shanghai is capable of turning ocut 10 million large-scale integrated
circuits and more than 30,000 km of optic fiber cable.

One third of the national ocutput of organic and inorganic materials such as
composite, special macromolecule materials, artificial crystals and high-tem-
perature ceramics are produced in Shanghai, according to the official.

Recently, the Shanghai Municipal Government announced a program to build its
own "silicon valley."” Construction for an imported large-scale integrated
circuit assembly line is underway.

Meanwhile, Shanghai is also building a dozen labcratories for application of
the available scientific and technological findings, the official said.

So far, more than 13,000 microcomputers are operating in the city's textile,
communication, transport, chemistry, machine building and metallurgical
enterprises.

Shanghai decided to develop its high-tech industry last year when many of its
century-old famous-brand products were losing attraction in both the domestic
and international markets.

A study by 1,600 scholars suggested giving priority to micro-electronics, new
materials, bio-engineering, optic-fiber communicaticn, lasers and marine
engineering.

/12929
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HENAN HOLDS SCIENCE, TECHNOLOGY WORK CONFERENCE
HK170312 Zhengzhou Henan Provincial Service in Mandarin 2300 CMT 15 Apr 86

[Text] At the provincial science and technology work conference which ended
on 14 April, Provincial Vice Governor Qin Kecai pointed out that the province
has set a clear target and made a plan for this year's science and technology
work. The scientific and technological personnel in the province must enhance
their vigor, work hard, and seriously carry out the plan.

The conference decided that this year, the province must persevere in science
and technology reform, continue to open up technological markets, and imple-
ment the principle of lifting restrictions, enlivening science and technology
work, and giving assistance and guidance. 1In the course of reform, we must
further develop scientific research-production combinations; give full play
to the technological superiority of central units located in Henan; and con-
tinue to organize, support, and encourage scientific research units, higher
learning institutes, and defense industrial units to establish various ex-
tensive kinds of organizations combining scientific research and production
with factories and enterprises, particularly medium-sized and small enter-
prises and township enterprises, so as to give play to strong points and avoid
short ones, to complement each other, and to form new strong points.

Comrade Qin Kecai also called for a good job in promoting and applying
scientific and technological achievements. He said: Not only must scientific
and technological achievements of the province be promoted, but advanced
technology of other provinces and foreign countries must also be promoted and
applied selectively. It is necessary to bring science and technology to the
rural areas, mountainous areas, old revolutionary base areas, and poor areas.

/12712
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REFORM OF CHINESE COMPUTER INDUSTRY URGED AS INVENTORY GROWS

HK110458 Beijing CHTWA DAITLY in Fnglishk 11 Jan 86 p 3

. . . . . .
gText] As China's ceomputer industry grews, a lack of co-crdination in
research, producticn and management has led to stockpiling cf cemputers and

low usage.

According to official statistics, 32,000 micrccomputers were produced last
year in China, while 40,000 are stocked in warehcuses owing to lack of
trained perscnnel tc cperate them.

In Beijing, 3,000 microcemputers worth 80 millicn yuan ($24 millien) are
waiting to find a market. As a result, scme computer factcries are operating
at below capacity, according tc Lu Shouqun, an electrenics official of the
Beijing municipal gevernment. ‘

There are 20,000 computers of variocus kinds in use in Beijing cne-fifth of

the country's total. Although Beijing's population is only one-hundredth of
the naticn's. Of the 20,000, microcemputers is only 26 percent. The naticnal
average is even lower, arcund 15 tc 20 percent, Lu said.

The problem lies in a shortage of trained perscnnel and an irrational distri-
tutien of technicians and cemputer specialists, he explained.

Ccmputers, big cr small, scphisticated or simple, are being widely applied in
many areas, including bockkeeping, steck inventory, production control, '
Chinese character word-prccessing, product design, medical diagnesis, traffic
centrol and even match-making.

Many institutes are doing research on computers. But without exchange of
information and experience, they all start frcm scratch, repeating what has
already been done, according tc Lu, who is head of the Beijing Office of
Electrcnics Development.

"A lot of time, mcney and manpower have thus been wasted,” he said.

Cemputer scientists have urged refcrm of the computer industry management and
the development of new types of ccmputers. The state is considering setting



up a center with people from five ministries to co-ordinate the industry's
growth, according to Lu.

Beijing has 28,000 computer specialists, one-third of the country's total.
Seven thousand of the country's 150,00 computer research projects are being
undertaken by institutes in Beijing.

The computer industry has a bright future in China with a potentially huge
market, Lu said. For instance, 230 high schools and elementary schools fword
1nd1st1nct] offer computer courses, using 2,200 computers. The municipal
government aims to open computer courses in all 850 high schools, Lu said.
"We still have a lot to do."

An exhibitioen of computefs will be held by the Beijing Office of Electronics
Development from next Tuesday through Sunday. More than 50 organizations,
including all ministries, army units research institutes and universities in
Beijing, will participate and present their products, Lu said.

/12929
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PHARMACEUTICAL INDUSTRY TO RECEIVE BACKING FROM DEFENSE INDUSTRY
HK160842 Beijing CHINA DATLY in English 16 Apr 86 p 1
[By Staff Reporter Zhu Ling]
[Text] Shenzhen -- Chlna s pharmaceutlcal industry is embarking on a major

modernization campaign, with the country's defense industries backing the
effort.

A giant inter-ministry and inter-regional corporation is to be launched next
month in Beijing to coordinate the joint development of pharmaceutical
production technology.

This signals the start of a drive to update the industry which is long
overdue, said an official of the State Pharmaceutical Administration.

He told CHINA DAILY the new company would undertake scientific research,
design and manufacture of pharmaceutical production lines and be sponsored by
the State Pharmaceutical Administration and the ministries of astronautics
and aviation industries.

The move to speed up the development of a wide range of pharmaceutical
technology, currently a weak sector in the economy, would help reduce the
country's reliance on expensive imports, which have cost China more than
$20 million over the past six years, the official said.

The imports ‘have come from the United States, Federal Germany, Britain, Japan
and Ttaly.

China now has 2,000 pharmaceutical factories, most of which are still of
1940's technlcal standards. Another 2,000 factories producing Chinese
traditional medicines are even more backward. Most of their work is still
done by hand, the official said.

The Ministries of Astronautics and Aviation Industries have chosen 14 of
their top research institutes and factories to help with the modernization
drive. :



Most of these units have been involved in the development of such high-tech
products as military aircraft, radar equipment and guided missiles.

"These military-oriented enterprises, which are unfamiliar with pharmaceutical
technology, will cooperate with the factories that produce pharmaceutical
equipment,” said the official.

The first task, he said, was to digest the technology introduced from abroad.

The immediate focus will be on the development of production lines up to
advanced world standards, he said.

"We also plan to boost our ability to turn out advanced ?harmaceufical
production equipment for export,"” he said.

The establishment of the corporation is part of the national trend of "hori-
zontal cooperation” between different enterprises and regions,.butting
through previous administrative barriers. ' '

/12929
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EXPLOITATION OF GUANGDONG MOUNTAIN REGIONS URGED
HK151252 Guangzhou Guangdong Provincial ‘Service in Mandarin 1000 GMT 11 Apr 86

[Text] After conducting a survey for 2 years in mountainous areas in northern
Guangdong, the fourth squad of the South China Mountainous Areas Scientific
Research Team of the Chinese Academy of Sciences held a meeting in Shaoguang
City from 8 to 11 April to report their findings. It recommended measures for
exploiting natural resources in mountainous areas in northern Guangdong, and
called for building Shaoguang City into one of the pioneers in exploiting
mountainous areas in south China. :

In accordance with the arrangements made by the State Planning Commission and
the Chinese Academy of Sciences, in January 1983 the Guangzhou branch of the
academy and the Guangdong Provincial Science Academy set up the fourth squad
of the South China Mountainous Areas Scientific Research Team of the Chinese
Academy of Sciences. Over the past 2 years or so, 70 scientific and technolo-
gical personnel of 14 professional groups of the squad travelled mountains and
rivers in northern Guangdong to conduct in-depth scientific research, achiev-
ing gratifying results. '

At the report meeting they presented 18 research reports on special subjects,
in which they provided a vast amount of new information about natural resources
and social and economic conditions in northern Guangdong. The research
indicates that mountainous areas in northern Guangdong have all the advantages
of a mountainous area in south Chinaland are well-known places affluent in
nonferrous metals and are base areas for developing forestry. According to
the findings of the research, the squad believed that in developing the
economy, Shaoguang City should give full play to its advantages of a mountain-
ous area, set up an economic system with various ecotypes with the stress on
forestry, bring about more intensive industrial and agricultural production at
a higher level, and be a pioneer in exploiting mountainous areas in south
China. ‘ :

/12712
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PRC TO STANDARDIZE TRADITIONAL MEDICINE
ow151421 Belglng XINHUA in Engllsh 0758 GMT 15 Apr 86

[Text] Beijing, 15 April (XINHUA) -- The Ministry of Public Health has’
decided to standardize the prescrlptlons and names of prepared, tradltlonal
Chinese medicines, according to a spokesman for the Ministry.

The spokesman descrlbed the names and prescrlptlons of the over 6 OOO klnds‘
of prepared traditional med1c1nes as serlously confused."

For example, the antiphlogistic tablets of herbs and rographltls, a medlclnal
herb, have n1ne different names according to the different procedures.

As a result, doctors find it difficult to administer the drugs and patients
are unsatisfied with the results after being prescribed the wrong type of

medicine.

Pharmaceutical factories turn out 6,499 kinds of prepared herbal medicine,
including pills, tablets, powders and injections.

Among them, "a considerable number" are irrational in prescription and their
effects cannot be determined, while others lose their reputations because of
the confusion. Only about 1,000 kinds are used frequently now.

The spokesman said that the Ministry plans'to stipulate general standards by
the end of this year, and provincial health departments should formulate long

term standards of some varieties.

After unification of prescriptions and names, the drug control departments
under the Ministry will re-issue licenses to pharmaceutical factories.

/12929
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BRIEFS

RESEARCH FUNDING APPLICATIONS ACCEPTED--Beijing, 14 Apr (XINHUA)--A responsible
person of the State Natural Science Funding Commission. announced here today
that the commission has begun accepting applications for 1986 state science
grants. The establishment of the State Natural Sciences Funding Commission
is an important reform in China's science funding system. Its money will be
spent in support of basic natural science research and basic applied science
research throughout the country. All departments, regions, and units may
submit applications by observing regulations, and may receive funds if their
research projects merit support and they themselves lack funds to conduct
those projects. The responsible person said: ‘This year, the funds for sup-
porting basic research and basic applied science research will be double that
of last year. [Excerpts] [Beljlng XINHUA Domestic Service in Chinese 0849
GMT 14 Apr 86 OW] /12712
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NEW WORK IN MICROPROGRAM LEVEL AUTOMATID DESTGN

Shenyang XIAOXING WEIXING JISUANJI XITONG [MINI-MICRO SYSTEMS] in Chinese
No 4, 8 Apr 85 pp 34-43

[Article by Li Minghui [2621 2494 1979], Dalian Institute of Technology
UCADSMDS, a Computer—Aided Desipn System for Microprogrammed Digital Systems']

[Text] Abstract: The purpose of the computer-aided design system for micro-
programmed digital systems-CADSMDS--that we have developed and produced is

for use in the computer-aided design and computer-aided teaching of the
structure of digital systems (chiefly microprogrammed computers). It is
currently made up of three major parts: general microcode generated systems--
GMCGSI; register transfer level hardware description language--RTLDL and its
translator?; and the general microprogram level simulation system--GMSS. TFor
the most part, this paper discusses the system structure and theory of CADSMDS,
the composition and design methods of CMSS, and application examples of
CADSMDS. The entire system has been implemented on a CROMEMCO-IT.

I. Introduction

We have already done much resecarch work on digital systems aided design, and
here we will only discuss why we wanted to research and produce a computer-
aided system for microprogrammed digital systems. Because of the development
of LSI circuits (especially bit-slice devices), microprogramming is still one
of the important methods of structuring digital systems controllers, and at
present, computer-aided design tools for microprogramdesign chiefly use micro-
processor assembly language exclusively, but can only produce microcode, and
have no simulation or testing functions; hardware description languages can
conveniently describe and simulate hardware structure and functions, but
usually they cannot directly gencrate optimized microcode. 1In order to
create a general purpose, effective computer-aided design tool at the micro-
program level, we have dealt separately with the microinstruction format and
microprogram design of digital systems and with hardware structure and - func-
tions. We use the GMCGS to describe the former, as well as to create micro-
structure data tables and micro object programs, and we use the RTLDL to
describe the latter, as well as to create structure data tables and function
simulation subroutines. These have both independence and the ability to be
linked together through the GMSS for simulation of an entire digital system.

10




The chief characteristics and functions of CADSMDS are:
(i) it is suitable for use in any microprogrammed digital system;

(ii) by using GMCGS we can conveniently describe microinstruction formats
and microprogram level algorithms, to automatically generate structure data
tables and object code for microprograms;

(iii) we use the RTLDL language to describe hardware structure and func-
tions, and generate structure data tables and FORTRAN function simulation
subroutines;

(iv) we simulate the system through use of GMSS;

(v) when microinstruction formats or digital systems structures change, all
one needs to do is change the corresponding simulation in the source program,
as there is no connection between the translator and the simulation system
itself; the user can conveniently use CADSMDS for simulation, testing, veri-
fication, and revision of the designed system.

II. The System Structure and Principles of CADSMDS

In this section we discuss briefly the design philosophy, system structure,
and operating principles of CADSMDS, where Figure 1 is the system structure
flowchart of this system.

GMCGS is at the upper left corner of Figure 1, and it includes translation
routines for the microinstruction format definition language. It translates
the source program describing the microinstruction formats as written in the
microinstruction format definition language into microstructure data table
files. GMCGS also includes a general microassembler program, which trans-
lates microassembly programs into object microprogram files according to the
microstructure data tables. At the upper right corner is the RTLDL language
translator, which translates the RTLDL language source program describing the
system hardware modules into FORTRAN IV source program files, at the same time
generating digital system structure data table files. These files reject
mutual relations between the digital system hardware modules. The RTLDL
language translator also generates general variable table files. Below all
this is a generating program for hardware mapping and scheduling routines,
which automatically generates digital system hardware structure mapping based
on the structure data table files and microstructure data table files that are
input. It also produces system command interpretation routines and call
statements for hardware module function routines, and what it produces is
specification statements and subroutine call statements for FORTRAN routines;
the system command translation-routines are a fixed, unchanging part of the
system and provided by the system; hardware module function routines are

done through FORTRAN subroutines generated by the RTLDL translator. The GMSS
is what compiles and links these three portions of FORTRAN routines to the
generated object programs (for details, see below).

11




microinstruction
format definition
program; micro

assembler program

d structure
ii:\table data
N~ table
micro
object general
program variable
table
mapping &

micro
structure

field name

general variable

I ._,.*_~t_

[;;;ulatiun
controlling

routines in

scheduling
generating
routines

RSN -

¢ scheduling
routines in
’ —._FORTRAN

FORTRAN

FORTRAN

compiling &

linking
routines

RTLDL
translator

L

simulation
system

micro object

t
l
chart file name \
program file name {

!
)
I
!

Figure

GMSS has the function of generally simulating a system.
able table filename and the object program filename of amicroprogram are

GMSS

T

4

display or print

results of ’
execution
program

1.

| #ile for

simulation

and tr ace
results

Flowchart for CADSMDS System Structure

hardware
J module
function

routines
in FORTRAN

RTLDL
source
program

If a general vari-

given as its input, it can translate, execute, and test the original micro-
program code under the control of interactive commands, as well as generate
a trace results file, all to aid the user in simulation, testing, and veri-

fication of hardware structures.

This makes digital systems design more

convenient, and is an effective tool for aiding the design of digital systems.
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The portions outside the dotted lines in Figure 1 are for interactive use by
the user and the system, while operations within the dotted line are domne

automatically by the program. With CADSMDS, the task of the systems designer
is reduced to the following items: R . ‘ '

(i) design hardware structure and microinstruction formats based on system
design goals; (ii) use the microinstruction format description language in
the GMCGS and the RTLDL language to describe and compile, respectively, micro-
instruction formats and hardware modules; (iii) automatically produce a GMSS
system; (iv) use the general assembler language in.the GMCGS to describe the
various algorithms, as well as to translate into micro object programs, then
simulate, test, and revise in the GMSS.

Also, if after all modules in LSI circuit series (like the Am2900 series) are
described with the RTLDL language they then generate a FORTRAN program library,
which can greatly reduce the amount of hardware descriptive work.

IITI. Structural Principles of the General Microprogram Level Simulation
System—--GMSS

3.1 The basic principles of GMSS

Besides the basic function of a dedicated simulator that a general simulation
system must have, the key is in its having universality, that is, that it
can automatically change along with changes in system hardware structure, and
therefore, we can divide a general simulation system into three basic parts:
a portion that is a man-machine interactive command interpreter, micro object
program loader, and microinstruction interpreter. The function of this por-
tion is the same, even for different hardware structures, only the object of
processing (register unit) is different; the hardware function simulation
routines generate FORTRAN routines through the RTLDL translator, which then
transfer and process data in the register unit under control of the micro
commands; by hardware mapping is meant units with register capabilities in
the system, as for example registers, memory, and control memory. On the
display of the simulation system it uses FORTRAN specification statements
within GMSS, together with display, as shown in Figure 2. It can be seen
from this that the first and second parts are indirectly connected to the
system hardware structure, that they have a certain independence, and can be
regarded as FORTRAN subroutine processors. Their relation to hardware struc-
ture can be realized through subroutine call statements in a combination of
dummy and real modes. This then changes the problem of creating a general
simulation system into a situation whereby existing data structures auto-
matically generate hardware mapping and simulation system command subroutine
call statements, and hardware module function subroutine call statements
(that is, the central part of Figure 2), which are also FORTRAN routines.

All three parts have both independence and interrelated routine systems that
constitute module structures—-GMSS. ‘ ‘ :

13
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3.2 Automatic generation programs for hardware mapping and call statements

We discuss below the basic design philosophy by which the GMCGS generates
microstructure data tables and the RTLDL translator generates structure data
tables, which automatically generate hardware mapping and call statement

routines.

It is defined in the RTLDL language syntax structure that the internal func-
tions of hardware units (modules) and the connections between hardware units
are described separately, and that connections between units reflect the
structures of digital systems, so the RTLDL translator records the structural
description portion of the RTLDL routines in the structure data tables. It
divides the hardware parts of the RTLDL structural description and the
structure data tables into two general categories, one being registers and
memory, and the other being transfer units and switching units. These latter
act as transient transmission paths in the digital system data transmission
process, that is, as switches for use by data processing units. Their use is
prescribed by function subroutines. Then, with the register and memory units,
each time there is a register transfer this will elicit a change in their
state, that is, each execution of a microinstruction will elicit a change in
their state. Therefore, in the general simulation system we regard the
registers and memory as the basis for hardware structure mapping, and use
FORTRAN specification statements to define them as INTEGER variables or
arrays. Their names and characteristic quantities are all recorded in the
structure data table, and as long as the structure data table is searched,
FORTRAN specification statements can be generated that correspond to the
registers and memory. In addition, in microprogrammed digital systems, the

14




operation of hardware units is realized under control of microninstruction
fields. 1In hardware unit function subroutines microinstruction fields appear
as control variables (i.e., dummy units) for function subroutines, and there-
fore must define the microinstruction field names as integer variables in the
specification statements of the simulation routines. The microinstruction
field names and their characteristic quantities are clearly recorded in the
microstructure data table, and by searching this microstructure data table
and passing specification statements for microinstruction fields can be
generated, which is the hardware mapping portion of Figure 2.

Only by combining the specification statement variables (hardware mapping) in
the simulation routines with the simulation system command subroutines and
hardware module function subroutines, can there be dynamic simulation of
digital systems. The basic philosophy behind this implementation is based on
a characteristic of routine modularization. Using a combination of both dummy
and real, and establishing in the simulation routines call statements to the
system command subroutines and call statements (or scheduling) to hardware
central portion of Figure 2., It is automatically generated through mapping
structure or the microinstruction format changes, all that needs to be done
is to regenerate once. We explain a specific implementation method below
through the use of an example.

Figure 3 is a flowchart of the ALU module, the RTLDL source code for which is
as follows:

* RM X< 0 15>;

* RM Y<0.: 15>

* RM Z< 0, 15>

X | LY ALU (X,Y: Z, C<0, 3>), =
o4 164~ BEGIN
y
\/ DECODE C<0: 3>=>
4 BEGIN
ALU c _
0: =Z=X+Y; TERMINAT;

1: =Z=Y-X; TERMINAT;

16.7] )
Z 15: =Z=X, AND., Y;

END
END

Figure 3. The Arithmetic and Logic
Unit (ALU)

The structure data table as generated for this program by the RTLDL trans-
lator is shown in Figure 4, the data item ITYP in which being equal to 1
indicates registers and memory devices. Therefore, by looking for ITYP one
can find the names of all registers and memories, as well as their word
lengths (LWH2) and one-dimensional length (LWH1). When the word length is
less than or equal to 16, it acts as an integer wvariable specification.
Otherwise, it transforms to an array with declaration. And the control
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. LCPN LCPN . LWHI
llS'M' [PF__IPN LOPF LCPF ITYP LWH2
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| :
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C | 1 N l H
X1 ; :
Yt w [~ 1 0 16
C : 1 - I 0 16
\ Z!'y = 0 014
Clu :
C. 0 ! A L 4
| | F /
b TTAB LDTAB LCTAB

([T
B

Figure 4. - Structure of Data Table

System command subroutine call statements means those instructions that are
related to register and memory variables, as for example when displaying and
revising their contents the name of this kind of subroutine is determined,
while each variable name and index values of the one-dimensional length and
below act as real values in establishing a call statement. For example, in
the example above, a call statement for a command subroutine corresponding to
the display and revision of registers and memory would be:

0501 CALL OPENP (X,1,1,JQ,JR,1)
GOTO 10

0502 CALL OPENP . (Y,1,1,JQ,JR,2)
GO TO

0503 CALL OPENP (Z,1,1,JQ,JR,3)
GOTO 10

One can go on in this way to set up call statements for other system command
subroutines.

By calling the OPENP subroutine, one can revise or initialize the values of
the variables X, Y, and Z. This kind of command in the simulation system can
change static values in a digital system. However, dynamic operations in a
digital system are accomplished under control of the microprogram, and before
a digital system begins dynamic operations it must call microinstruction
interpretation routines:. :
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In CALL INTERP (WCS, 0004, 0256, NEXA, 0064), WCS is the name of the control
memory, 4 and 256 are one and two dimensional WCS lengths, NEXA is the con-
trol memory address, and 64 is the microfield length. One can obtain from
this routine the microinstruction that has NEXA as its address and the values
of the various fields, the expression format in the routine being:

C = MGCOD(I)

where C is a predetermined field name, MCOD(N) is the array of field variables
in memory N, and I indicates the ordinal field I of C.

Somewhat more complicated is setting up call statements for hardware module
function subroutines, where one problem is in the horizontal microinstruc-—
tion format, when a microinstruction includes several microcommands, but
where within one microinstruction there is only one effective microcommand
in a field. Therefore, the number of microcommands that can be executed
within a microinstruction corresponds to the number of fields. However,
within a microcycle, execution of a microcommand in each microinstruction
has a fixed sequence. This sequence determines the sequence of function
subroutine call statements, but that is connected with the microstructure.
To resolve this problem, we reserved a field name input port in the genera-
tion routines for the user to enter the field names one by one based on the
sequence in which each field is executed. In this way, he can set up cor-
responding subroutine call statements, the second problem is with the
establishment of call statements, after field names have been input and the
structure data tables are searched for data names. Using the example above,
after the field name C has been input the structure table is checked (see
Figure 4), which finds the data item LOPF for type C, and with LOPF the

data item ISM as the name of the function subroutine. With that we can

find the subroutine name ALU, and then with ALU data items IPF, IPN, LOPF,
LOPN, LCPF, LCPN and their corresponding input variable, output variable,
and control variable address tables ITAB, LOTAB, and LCTAB, we can then find
these variable names. They are real elements of call statements, correspond-
ing completely to subroutine dummy elements. The call statement we would get
from the example above is:

CALL ALU (X, Y, Z, ©)

Also, after each microinstruction executes, the trace table should be accessed
to £ill into the trace table the variable value that is recorded in the trace
table, which makes for easier handling of trace routines.

What appear above are the basic principles and methodology behind our design
of routines that automatically generate mapping of hardware structure and
call statements, and by using them one can automatically generate GMSS por-
tions that are directly related to hardware structure, which gives both a
universality and a convenient structure to GMSS.
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1v. CADSMDS Applications

We have used a simple modular CPU made up of Am2901's and an Am2010 as an
example to show how to describe and simulate it using CADSMDS, the schematic
for this machine appearing here as Figure 5. We constructed a 16 bit comple-
ment arithmetic data processor from Am2901's, the Am2010 is the sequential
controller for the control memory WCS (i.e., the lower address generating
circuit), the Am2922 is controlled by the microninstruction conditional

test field TSCND, and it selects processor state conditions and generates
control condition CC for the Am2910. The multiplex switch MUXD is used in
selection of input data for the Am2910. Please see documents®*® for relevant
device functions and structures. There is a controlling signal on either side
of each hardware module block in Figure 5, which correspond to microinstruc-
tion fields, and above and below these.are input/output signals. The micro-
instruction format for this model computer are defined in Figure 6.

124 INALUJ 1 MRA
ALUF MRB
Aa2910 cc MOUT| A~S0IX4 e

AR J TSCNDH an29m2 :
12 —
weSs : l ! Y

48
MQ ——r 1
us |
NAD

Figure 5. CPU Block Diagram of a Model Computer

48 43 424140 39 33 X736 343331302827 2423 2019 17 16 13 12 1
< | § ‘M
<3 |MD} MO [MAl v TSC NAD,
& laus|DINE[T |uT [URALYMREBMRAND [BRTY cox |

Figure 6. Microinstruction Format for a Model Computer

We have simulated and tested the basic functions of the model computer on
the CADSMDS system, but only show the simulation process for a 16-bit inte-
ger multiplication microprogram as an example. The microassembler program
for this program is shown inFigure 7. If the CADSMDS system for this sys-
tem had already been provided, then the name of the source program in

Figure 7 would first be the input of the microassembler translator program,
by which could then be generated the corresponding micro object code file.
Then recall the GMSS, the input for which is the name of this object file.

It loads the micro object program into the controller memory WCS, after which
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the simulation system begins its interactive state. Using the system com-
mands, it then places the multiplier and the operand into registers Q and
RAM1, respectively, before initializing the microprogram with the initial-
izing command. The two numbers in registers Q and RAML are multiplied in
the arithmetic unit Am2901 under control of the microprogram. The lower 16
bits of the product are in Q and the higher 16 bits are in RAM2, the speci-
fic process for which, please see Appendix 1. We provide in Appendix 2 a
portion of source code and the hardware mapping and scheduling routines thus
produced for reference.

%* NAME MUL
* 1.0C 100
RB2 RSOB AND FBFY INC; ! R2 = 0
MNAD CLDCT 15
LOOP: MNAD QO CJS (MJP);
RA1 RB2 RSAB ADD FBFY INC;
MJP:  RA2 RB2 RSAB OR SRFQ MNAD RPCT (LOOP);
JZ;
* END

Figure 7. Microprogram for Integer Multiplication

V. Conclusions

We feel that with the development of LSI circuits research into exploiting
register transfer level design automation for digital systems is very sig-
nificant for both digital systems structure design and for teaching. Our
work in these areas has been limited. This article briefly described the
basic design theory and methodology of CADSMDS, a computer-aided design
system for microprogrammed digital systems, as well as basic results that
have been achieved. Due to limitations in our expertise, experience, and
working condltlons, if there are inaccuracies, please convey them to the
author.
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Appendix 1. Execution Process of Multiplicatiojn Method in the Simulator

PLEASE INPUT FILE NAME OF 'GLOBAL TABLE

cC 1

DB 4

STAT 7

DBUS 12
STACK 17
CAR 23
Q 27
Y 29
CNTR : 31
RAM 36
NEXA 40
WCS 45
STP 49

0

oo o ©

16

0
256
0

oY o o <

1
4
0
12
12
12
4
4

4

PLEASE INPUT FILE NAME OF MICROCODE
00000000 00000111 00011001
00000001 00000000 00000000
00000001 00000000 00000000
00000000 00000110 00001001
00000001 00001000 11001001
00000000 00000000 00000000

INPUT COMMAND

Q (1, 1)=21644
Q (1, 1)= 32
INPUT COMMAND
RAM (1, 1)=31426
RAM (1, 1)= 32
INPUT COMMAND
INPUT COMMAND

Q (1, 1) =1024
INPUT COMMAND
RAM (1, 1)= 32
RAM (1, 1)= -11
INPUT COMMAND
INPUT COMMAND

Q (1, 1)=-11284
INPUT COMMAND

\

00000060
00000000
00000110
00001000
00010000
00000000

Note:

: Note:

11100000
11000000
00010000
11100000
10010000
00000000

00000000
00001111
01101000
00000000
01100110
00000000

32x32=1024

100

101
102
103

104

105

1024x (-11)=-11264
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Appendix 2. Hardware Mapping and Scheduling Routines of the Simulator

SUBROUTINE SSIM

" INTEGER CC, DB, STAT, DBUS, STACK (0005), CAR, W,Y, CNTR, RAM(0016),NEXA

10

0501

0502

0503
0504
0605
0506
0507
0508
0509
usto
0511
0512

0513

99

, WCS (0004, 0256), STP

INTEGER CON, NAD, BRTY, TSCND, MRA, MRB, INALU, MAKUF, MOUT, MCI,
MEY, INR, INQ, MDBUS .
COMMON /TR/NS¢10), NA(10), NB(m), NV(10>/MC/MCOD(50)

CALL LOADM (WCS, 0004, 0256)

NEXA= ¢

CALL DIAL «JC, IP, I1Q,.IR)

IF (JC.NE,79) GOTO 1 _
GOTO (6551, 0502, 0503, 0504, 0505, €536, 0507, 0508, 0509. 0510, 0511, 05i2, 0513, IP
CALL OPENP (CC, o001, 0001, IQ, IR, 0001)

GOTO 10

" CALL OPENP (DB, o001, 0001, IQ, IR, 0002)
COTO 10
CALL OPENP (STAT, o001, 0001, JQ, IR, 0003)
GOTO 10
CALL OPENP (DBUS, o001, 0001, JQ, IR, 0004
GOTO 10 ,
CALL OPENP (STACK, 0001, 0005, JQ, IR, 0005)
GOTO 10 '
CALL OPENP (CAR, ¢o001, 0001, IQ, IR. 0006)
GOTO 10
CALL OPENP (Q, oo, 0001, JQ, IR, 0007
GOTO 10 :
CALL OPENP (Y, 0061, 0001, IQ, IR, 0008)
GOTO 10
CALL OPENP (CNTR, o001, 0001, IQ, IR, 0009
GOTO 10
CALL OPENP (RAM, coo1, oo1s, IQ, IR, co10)
GOTO 10
CALL OPENP (NEXA, oo0t, 0001, !Q, IR. 0011)
GOTO 10
CALL OPENP (WCS, o004, 0256, JQ, IR, 0012)
GOTO 10
CALLOPENP (STP, o001, 0001, JQ, IR, 0013)
GOTO 10

IF (JC,NE,71,AND.IC,NE,383) GOTO 10

[F (NEXA.NE, 0) GOTO3

NEXA =1Q

KR=1

CALL INTERP (WCS, 0004, 0256, NEXA, 0064)
CON=MCOD (0001)
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0701
0702
0703
0704
0705
0706

0707

0708

0709

0710

0711

NAD=MCOD (0002)
BRTY =MCOD (0003)
TSCND =MCOD ('0004)
MRA = MCOD (0005)

MRB =MCOD (0006
INALU =MCOD (0007
MALUF = MCOD (0008)
MOUT =MCOD (0009)

. MCI=MCOD (0010)

MEY =MCOD (0011)

INR =MCOD (0012)
INQ=MCOD (0013)

MDBUS =MCOD (0014)

CALL A2901 (DB, Y,Q, RAM, MRA, MRB, INALU, MALUF, MOUT, MEY)
CALL Az2922 (Q, STAT, CC, TSCND)

CALL MUXD (CAR, NAD, NRD, DBUS, MDBUS)

CALL Az¢10 (DBUS, NEXA, CNTR, STACK, STP, CAR, BRTY, CO)
DO 201 K=1, 10

IF (NS(K).EQ.- 1)GOTO 201

L =NS(K)

KA =NA(K)

KB =NB({K)

GOTO(0701,0702,0703, 0704 0705,0706,0707,0708,0709,0710,0711,0712,0713), L
NV(Ky=CC

GOTO 201

NV()=DB *

GOTO 201

NV(K) =STAT

GOTO 201

NV(K) =DBUS

"GOTO 201

NV(K) =STACK(KA)
GOTO 201

NV(K) =CAR
GOTO 20

NV(EK) =Q

GOTO 201

NVEK) =Y

GOTO 201

NV () =CNTR
GOTO 201

NV(K) = RAM(KA)
GOTO 2m

NV(K) =NEXA
GOTO 201
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0712 NV() =WCS(KB,KA)

GOTO 20
0713 NV(K) =STP

GOTO 201
200~ CONTINUE

KR=KR+1

CALL TRACE(R)
CALL BREAK (NEXA, IT)
IFAT, EQ. 1)GOTO 10

IF(NEXA, NE, O, AND, IC, EQ. 71)GOTO 39
IF(NEXA, NE, 0)GOTO 10

RETURN

END

12586/9365
CSO: 4008/1068
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FAULT DIAGNOSTIC TECHNIQUES, DIAGNOSTIC INSTRUMENT
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[Article by Qian Xianggen [6929 4382 2704] and Zhu Aiping [2612 1947 1627]: "A
NewTechnique for Fault Diagnosis in Microcomputer Systems* . The Dynamic
Simulation--Signature Analysis Technique'**] : :

[Text] Abstract: A new method is presented for use in fault diagnosis in
microcomputer systems—--the dynamic simulation method. This method is simple
and easy to implement. This method is combined with the "signature analysis"
method to realize registration of microcomputer system faults.  Also intro-
duced is a unique method used for checking information flow through circuit
nodes, and a "hypothetical model for measured microcomputer . information flow"
and a method of calculation for fault trace registration are discussed.

These techniques were used to develop a ''portable tool for microcomputer
system diagnosis,' which is available for use. :

I. Introduction

When a digital system is in operation, if the system exhibits capabilities
that are not the same as its design provisions, this can lead to-mistaken
results, and people then say that the system is faulty. One must then test
to discover the fault. Normally, there are two kinds of testing: one kind.-
simply distinguishes between good and bad, which is called "detection."

The other kind of test is called "diagnosis,'" which not only provides a
determinate response regarding whether or not there are faults in the cir-
cuit, but goes further by determining the position of the faults. Obvious-
ly, the level of difficulty for the latter is much greater than that of the

former.

Early digital systems relied chiefly upon manual fault searching, which made
for a great dependence on the skill l