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TC-3

LONG TERM PROCEDURAL LANGUAGES COMMITTEE
PURDUE JAPAN

1. Translation of JEIDA Report 52-A-117 on Industrial

Computer Langauges




 1 JEIDA Report 52-A-117 on Industrial Computer Languages

(1977 March) :

Note for Reading

The report is the collection of answers to the questionnaire
and therefore lacks consistency in their description. Also ;

please note that this is the literal translation of the report.

The report consists of 19 sections; each section describes one
language. Almost languages listed here are based on JIS
(Japanese Industrial Standard) FORTRAN. There are three JIS

‘ FORTRAN: level 7000, level 5000 and level 3000. JIS FORTRAN
level 7000 is equivalent to ANS X3.9-66 FORTRAN level 3000

to ANS X3.10-66 Basic FORTRAN. JIS FORTRAN Level 5000 is

equivalent to ISO Intermediate FORTRAN.

Mr. Ed. Tokunaga, IBM Japan, Ltd., kindly provided this

translation.
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1. Oko Electric Co.

Language Name
FORTRAN
Hardware
OKITAC-50 (Model 20 and 40)

Base Language, Level and Design Objective

Base Language :  FORTRAN
Level : JIS FORTRAN (Level 7000)

Design objective: -Speeding up of processing time with
using minicomputer

-Various I/0 attachment capability

Character Set, Label, Variable Name

Character set : 36 alphanumerals, Katakana and special
characters

Label : Unsigned integer number (1v32767)

Variable name : -1v6 alphanumerals, where the first must

be alphabet

-1v6 Katakana characters

Data Types and Precision

15
Integer  : Single (16 bits) (-2 )~n(215-1)
Double (32 bits) (-23Lyn(23l-1)
Real . Single (32 bits) 16-65<|x|<16%3, 7 significant
digits

Double (64 bits) 16 %7<ix |<1663, 14
significant digits

Logical : Available (.TRUE., .FALSE.)
Character : Internal code (ISO code), Up to 255 characters
Hexadecimal: Availabe (09, A-F)
Complex




10.

11.

12.

13.

14.

15.

Default Rules

Type declaration: Implicit type declaration (IWN rule)

Omission of incrementation parameter of DO statement is
interpreted as a value of one.

Storage Allocation

Unknown

Common Variables

- Labeled common block, unlabeled common block
- External common block

Variables on External Memory

External common block (ARRARY Statement)

Array Dimension

3 dimensions
Structure
none

Built-in Functions

See attached Table 1.

Language Expansion Capability or Conditional Compile/Macro
FaciTity

None

Character/Bit String Manipulation Capability

Available through character assignment statement, hexadecimal
assignment statement, arithmetic assignment statement and IF
statement.

Interruption Handling

- Available on some hardwares (e.g. P 1/0, GD, CRT)

- Occurrence of interruption is detected by hardware and
supervisor passes information to the interruption handling
routine in a subroutine.

s s




16. Input/Output

- Sequential I/0 statements:

- Direct Access I/0 statements:
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READ/WRITE statements, auxiliar:
I/0 statements

DEFINE FILE statement, direc
access READ/WRITE statements
FIND statement

17. File Organization

Sequential file
Direct file

18. Method of Input/Qutput from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements

Available:

2) Others
X-Y Plotter:

19. Debug Facility
1) Debug Line:

- For CRT (character display), input/output

is done by READ/WRITE statement as those
of typewriter console.

For Graphic Display and Colour Dot Display,
input/output is performed by a subroutine
(using CALL statement)

- Control linkage - CALL statement
- Data linkage - Arguments

- Format linkage - FORMAT statement (H type)
or dummy arguments

The character D in columm 1 of a line
designates the line as a debug line. If

DL option is specified by programmer, the
character D in colum 1 is replaced by a
space, and if DL option is not specified,
the character D is replaced by the characte:
C and the line is regarded as a comment lin¢

2) Debug Facility Statements

DEBUG
AT




20.

2%,

22,

23.

2) TRACE ON

TRACE OFF

DISPLAY - This statement specifies to display the name
and the value of a variable and an array in

the list.

Real Time Facilities

See attached Table 2.
Process I/0 Facilities

See attached Table 3.

Other Facilities

This FORTRAN incorporates JIS FORTRAN (Level 7000).
The features expanded from JIS FORTRAN (Level 7000) are

listed in the attached Table 4.

Applicable Area

Scientific application, process control, data logging,

instrumentation control, environmental testing.

2. Fujitsu/PANAFACOM

Language Name

FORTRAN
Hardware
PFU Series (PFU-100, 200, 300, 400)

Base Language, Level and Design Ubjective

Base language : FORTRAN
Level : JIS FORTRAN (Level 7000)

Desigﬁ objective: Produce high performance object programs
in scientific and industrial applications

Character Set, Label, Variable iName

Character Set: 10 numerals, 26 alphabets, 12 special characters




T

MIN

FLOAT
FIX
SIGN
DIM
SNGL

AIMAG
DBLE

CMPLX
CONJG
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TABLE 1. Built-in Functions

Function

Absolute value (IABS, JABS, ABS, DABS)
Trancation (INT, JINT, IDINT, JDINT, AINT, DINI
Remaindering (MOD, JMOD, AMOD, DMOD)

Largest value (MAXO, JMAXO, MAXI, JMAXI,
AMAXO, AJMAXO, AMAXI, DMAXI)

Smallest value (MINO, JMINO, MINI, JMINI,
AMINO, AJMINO, AMINI, DMINI)

Float (FLOAT, FLOATJ, DFLOAT, DFLOTJ)

Fix (IFIX, JFIX)

Transfer of sign (ISIGN, JSIGN, SIGN, DSIGN)
Postive difference (IDIM, JDIM, DIM, DDIM)
Conversion to single (SNGL)

Obtain real part (REAL)

Obtain imaginary part (AIMAG)

Conversion to double (DBLE)

Conversion to complex (CMPLX)

Conjugate of a complex argument (CONJG)
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TABLE 2. Real Time Facilities

Following routines are referenced by CALL statement:

Name

Function

Activation/Termination

ACTIV Initiate a specified subtask

BLOCK Make a specified task to suspended status

WAKEUP Make a suspended task to ready or wait status

EOTASK Inform of normal end of a tas

ABEND Inform of abnormal end of a task
Synchronization

WAIT Waite an event occurrence

WAITM Wait multiple events occurrence

POST Inform of an event occurrence

QON Inform of an event occurrence as a queue

QOFF Waite an event occurrence in a queue

Resource Sharing

ENQ Enqueue for resources

DEQ Dequeue for resources

RESERV Reserve resources among partitions

RELEAS Release resources among partitions
Others

CHAP Change priority of a task

GETIME Get current date and time

SETIME Set timer

BLDPOL Reserve a working area

GETSEL Get cell

FRESEL Free cell

PDUMP Dump memory and register

DUMP Dump task areas and register in case of

normal end of a task




TABLE 3. Process I/0 Facilities

Following routines are referenced by CALL Statement:

Name

Definition

PDTRAP
PDDVA
PDWORK
PDFILE
PDCOM
PDTIME
PDAI
PDDI
PDAO
PDDO

Execution

PAI
PAO
PDI
PDIN
PDO
PDON
PIN
PRTIME
PIPLS
POPLS
PDCONT

Others

PTEST
PWAIT

Function

Define interruption sources table

Define DVA information of units

Define work area commonly used to subroutines
Define external file name

Define area commonly used to routines

Define information for day-time clock
Describe analog input points information
Describe digital input information

Describe analog output points information
Describe digital output information

Analog input

Analog output

Digital input with process interrupt
Digital input without process interrupt
Digital output with process interrupt
Digital output without process interrupt
Process of interrupt input

Process of real time clock

Pulse input

Pulse output

Device control

Sense of a speciric interruption
Waiting of a specific interruption

i o e e i
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TABLE &

FEATURES EXPANDED FROM JIS FORTRAN (LEVEL 7000)

&
Hexadecimal number

Length specification for integer and real types
Literal enclosed in apostrophes

Katakana symbolic name

Mixed-mode expressions

Mixed-mode arithmetic assignment statement
Character assignment statement

Hexadecimal assignment statement

PAUSE 'message'

Decimal numbers in PAUSE n and STOP n

ERR and END parameters in a READ

Direct access I/0 statements

T and Z format codes, '---', expanded G format code
Hexadecimal number in DATA statement

ARRAY statement

IMPLICIT statement

Initial data values in explicit specification statements
(except DOUBLE PRECISION statement)

Built-in functions for double precision integer value
Dummy argument * in SUBROUTINE statement

Statement number following & in CALL statement

RETURN i statement

ENTRY statement

Debug line

Debug facility statements

B it B i ki,
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Label : Unsigned integer number (1n32767)

Variable name: 1v6 alphanumerals, where the first must be
alphabet

5. Data Types and Precision

Integer: Single (16 bits) -32767 ~ 32767
Double (32 bits) -2147483647 ~ 2147483647

Real : Precision Magnitude
Single (32 bits) 6.3 decimal digits 10-76~1075

Double (64 bits) 15.9 decimal digits 10-76+1075

Complex: Single real number
Logical

Character

Hexadecimal

6. Default Rules

Type declaration: Implicit type declaration (IWN rule)
Array subscript : The first element of the array

The word '"CALL" in CALL statement may be omitted.

7. Storage Allocation

Static

8. Common Variables

Labeled common block

9. Variables on External Memory

Labeled common block

10. Array Dimension

3 dimensions
11, Structure

None
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12. Built-in Functions

All of intrinsic functions and basic extermal functions de-
fined in JIS FORTRAN (Level 7000) are available. And
additionally, DFLOAT and DTANH are provided.

13. Language Expansion Capability or Conditional Compile/Macro
FachItx

{ None

14. Character/Bit String Manipulation Capability

None

15. Interruption Handling

Available: - Detected by hardware

- Users specify to ignore the interruption or to
inform the interruption

16. Input/Output

1) Formatted READ/WRITE statements
2) Unformatted READ/WRITE statements
3) Direct access READ/WRITE statements

17. File Organization

Sequential file
Direct file
18. Method of Input/OQutput from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
READ/WRITE statements cover the following:
Input - SYSIN, Typewriter input, Paper tape

reader, Card reader, Optical
mark reader

Output - SYSLIST, Typewriter output, Paper Tape
punch, Line printer, Character
display

Input/Output - Cassette tape, Magnetic tape, Magnetic
dram/disk




19.

20.

21.

22.

23.

2) Cthers

Service packages for X-Y Plotter and Graphic Display are
referenced by CALL statement.

Debug Facility

1) Trace facility: TRACE ON statement
TRACE ON* statement
2) Debug line:
Debug lines are regarded as either comment lines or
effective statements according to specification at
compile time.

Real Time Facilities

See attached Table 1.
Process I1/0 Facilities

See attached Table 2.
Other Facilities

1) Service routines for handling bits and pointers \
2) Overlay
- LOAD statement and DELETE statement

- Automatic overlay facility for storage shotage in
execution time

3) Capability of specifying 1v15 entries
Applicable Area

Scientific application, process control, production line
control, machine control, system control, etc.

3. Hitachi Ltd.

Language Name
SPL (Software Production Language)




-339-

TABLE 1. Real Time Facilities

Following service routines are referenced by CALL statement:

Name
ENTER
START

RSTART
TRNON

RTRNON
WAIT
WOUT:}
IWAIT
IWOUT:}

FCAN

FGETUP
FPUTUP
FENQ

FDEQ

FSWAIT
FSWOUT
FAWAIT
FAWOUT

MR o

TIME
SMODE

Function

Initiate a specified task

Initiate a specified task after the specified
time delay

Repeat START

Initiate a specified task at a specified time
of day

Repeat TRNON

Suspend its own execution and be in wait state
during specificed time

Suspend its own execution and be in wait state
until completion of operation of I/0 statement
Cancel the previously-issued START, RSTART,
TRNON or RTRNON request

Get/Put users parameters among tasks

Enqueues for resources (programs, data, etc.)

Dequeues for resources

Suspend its own execution and be in wait state
until one of specified events occurs

Suspend its own execution and be in wait state
until all of specified events occur
Set and obtain time of day

Change mode (valid/invalid) of storage
protection




Name
SLEVEL
FERROR

TASKSW

TSWPST

FPOST

FQENTR
FCENTR
FABEND
FGSW
FRSW

TABLE 1.

Real Time Facilities (Cont'd)

Function

Change priority level of a task

Pass information to error processing routine
when an error occurs

Suspend its own execution and control to other
executable task

Resume the task which suspends execution by
TASKSW |

Inform of completion of an event to the task
which issued FSWAIT/FSWOUT or FAWAIT/FAWOUT

Add a specified task to queue

Remove a specified task from queue

End task in abnormal end

Get a necessary work area from buffer pool

Release the work area to buffer pool 4
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TABLE 2. Process I/0 Facilities

Following service routines and subroutines are referrenced by CALL
statement:

I. Service Routines

Name Function

I/0 Control Service (Basic)

AISQ Read analog inputs in the sequential order
AISQW Same as above. But not return to the calling
program until the completion of data transfer
? AIRD Read analog inputs in a specified sequence
| AIRDW Same as above. But not return to the calling
program until the completion of data transfer
AO Write analog output in a specified sequence
DI Read digital inputs in a specified sequence
DOM Write the momentary digital output in a

specified sequence

i DOL Write the latching digital output in a speci-
fied sequence

I/0 Control Service (Extension)

Al Read analog input with a specified mode

PLI Read pulse input in a specified sequence

PLID Read count down type pulse input in a speci-
fied sequence

PLO Write pulse string output or pulse width output
in a specified sequence

DMI Initiate direct memory input in a specified
sequence

DMO Initiate direct memory output in a specified
sequence

CHICU Control input/output for channel mode ICU




Name

ICUMSK

TABLE 2. Process I/0 Facilities (Cont'd)

Function

Control interruption mask for lamp status word

II. P 1/0 Subroutines

Device

Function

DI

DO

PI

Al

AO

ADC

CLK

Read 1-bit ON/OFF input

Read n-bits ON/OFF input

Read n x m bits and recognize the
pattern

Read n digits of BCD data and convert

to a specified format

Write 1-bit ON output

Write 1-bit OFF output

Write n-bits output

Write 1-bit ON/OFF output m times

Write data with BCD format by converting
from code type, integer type and
floating point type

Read pulse values accumulated in 1-bit
or 12-bit counter

Convert analog input with a specified
scale

Convert analog output with a specified
scale

Check of Ad converter

Reset watch-dog timer

Read control timer or read/set software
timer

Entry Name

FADI 1
FADI 2
FADT 3

FADI 4

FADO
FADO
FADO
FADO
FADO

(5, IF SOV N e

FAPIG

FAICNV

FAOCNV

FADCHK
FWDTR
FCLKT




i oo asa o

Hardware

HIDIC 80, HIDIC 08

Base Language, Level and Design Objective

Base language : PL/I Subset + PASCAL
Level ===

Design objective: Combine procedure oriented language and
problem oriented language

Character Set, Label, Variable Name

Character set : 36 alphanumerals, 26 special characters,
48 Katakana
Identifier : = 1v6 alphanumerals, where the first must

be alphabet

- 132 alphanumerals, Katakana and special
characters (#-), where the first must be
either alphabet or Katakana

Data Types and Precision

1) Basic data type

Integer : Single (16 bits) -32767 ~ 32767
Double (32 bits) -2147483647 ~ 2147483647
Real : Single (16 bits) M x 2764 ~ M x 264
(0sM<1 - 2
Logical
Bit : Binary and Hexadecimal
Character
Pointer
FORMAT
2) Array data type : max. 3 dimensions
3) Structure data type : max. 3 levels

4) New data type (defined by users)




10.

&

8 &

13,
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Default Rules

Memory allocation : Capability to specify default memory
of variables allocation of variable. When it is
omitted also, LOCAL is assumed.
Type declaration : INTEGER type (single precision)

Actual argument : Follow to default specified in the
corresponding dummy argument

Storage Allocation

Static, Based

Common Variables

Labeled common block: Internal memory common in a task
(main memory)

Global : Internal memory common among tasks
(main memory)

Bulk : External memory common among tasks
(secondary memory)

Variables on External Memory

Bulk : For the reference of a variable, there is no diff-
erence whether it is on internal memory or on ex-
ternal memory.

Array Dimension

3 dimensions
Structure
Available

Built-in Functions

See attached Table 1.

Language Expansion Capability or Conditional Compile/Macro
Facility

Conditional compile facility

Catalog facility : Editable catalog facility

Macro facility

il i st i Py TP s

d




14.

15.

16.

1%

18.

19.

20.
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Character/Bit String Manipulation Capability

- Character string manipulation : Concatenation

- Bit string manipulation : OR, exclusive OR, AND, NOT,
arithemtic shift, logical
shift

Interruption Handling

None

Input/Output

1) READ/WRITE statements

2) Capability to link with a subsystem called DMS (basic
data management system) which provides with file manipu-
lation macros described in the attached Table 2.

3) Capability to link with a subsystem called ADHOC (extended
data management system) which provides with file manipu-
lation macros described in the attached Table 3.

File Organization

basic (BAM), direct (DAM), partitioned (PBAM), sequential (SAM),
list (LIST), cyeclic (CYCLIC), partitioned sequential (PSAM),
partitioned list (PLIST)

Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
Available. Compiler makes linkage to an execution time
subsystem called IOPF. The I/0 operation is carried out
by IOPF in parallel.

2) Others
None

Debug Facility

There is a test system, TPL for the exclusive use of this
language. TPL provides with the facility to set values for
test, check and print variables, etc. at desired points of
a program.

Real Time Facilities

See attached Table 4.




21,

22.

23,

Process I/0 Facilities

Able to access Process I/0 by specifying file number for
Process I1/0 as the file reference number of READ/WRITE
statements.

Other Facilities

1) Facility as system design description language: Design
level system description by specifying abstract data
and procedures.

2) Structured programming facility

3) Top-down programming facility

4) Edit catalog facility

5) POL (Problem Oriented Language) definition facility’

6) Standard program definition facility

7) Compile time facilities

8) Facility to check at compile-time the validity of linkage
between actual argument and dummy argument

9) Calling procedure without CALL statement

10) Keyword type description of linkage between actual
argument and dummy argument .

Applicable Area |

Power system, iron and steel system, chemical system, water
process control system, traffic control system, production
control system, plant automation system, environment system,
etce.
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Table 1. Built-in Functions

Name Function Name Function
ALOG Natural Logarithm IFIX Fix
SIN Sine ISFTL Shift ope.rution
cos Cosine DSFTL "
TANH Hyperbolic Tangent ISLC Shift count
ATAN Arctangent DSLC "
SQRT Square root BSRCH Bit search
MOD Remaindering TABS Absolute value
IDMOD " IDABS 5
AMOD ¢ ABS "
IDIV Quotient and remaindering SUBST Subdivision of bit string
IDDIV " EXP _Exponent
DIV " ISFTA Shift operation (arithmetic)
MAXO Largest value DSFTA o '
IDMAX " REG Get register value
MINO Smallest'Value ADDR Get address
IDMIN . FADDR  Get file address
FLOAT " Float MEMRY Get indirect address
f DFLOT ¥ |




Name
BLDBF
SAVBF
FREBF
DFINF
OFENT
CLOSF
PONTP
CNTRF
GETF
PUTF
TAKEF -
GIVEF
TAKPE
GIVPP
CHKF
GTATF

CHATF
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Table 2. Macros of DMS

Function

Define buffers
Save buffer areas
Free buffer areas
Define files

Open process

. Close process

Positioning for start of access
Skip of record (block)
Sequential access macro (Synchronous)

Direct access macro (Synchronous)

Direct access macro (Asynchronous)

Synchronize asynchronous macros

Reference file attributes

Change file attributes

i
i
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Table 3. Macros of ADHOC
Classification Name Function
I —— @ B A Sn e ot B BBl MRS B - S o8 S Wnn e i xSl ey i S O = S S S N S — S D S S S
Buffer defiaition BLLBF Deline butfer pool
R i macro
Definition - AR i e e
maero Logical Tile DECLF Define a logical file
definition macro ;
OPEN
Common CLOGE. ;
- ; INTL Initialize a file
manipulation GCRRN Get current record number
gt GTATR Get a file attribute
Data’ CHATR Change a file attribute
manipula- CNTRL Specify process direction in
tien sequential
! POINT Positioning to the first record
Macro to process
File BLDP Build or expand partition
DLTP Delete partition
manipulation FNDP Positioning to the partition to
e process
DRCP Find or modify user area of a
partition or change partition
name
REFER Direct reference of records
GET Serial reference of records
i UPDAT Update current record
\ ADD Direct addition of a record
PUT Serial addition of a record
DELET Delete current record
QUEIN Store a record
QUEOT Fetch a record
CNTCL Specify process direction in
sequential processing of child
records
PNTCL Positioning to the first record
Link in sequential processing of
manipulat{on Chi}d i -
GETCL Serial reference of child records
macro GADCL Serial reference of address of
child records
ADDCL Connect parent record and child
» record
DLTCL Disconnect the specificd record
from the parent record
. DLTCA Disconnect ull child recowds from
the speciflicd parent record
GETPL Get the parent reeord of the
spocilicd child recovd
GADPL Get the uddress of the parvent
record of the specilied child
record
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Table 4. Real Time Facilities

Following macros are provided:

Name
—e

ABORT

RLEAS
QUEUE
susp
RSUM
ASUSP
ARSUM

STOP

TIMER

STIME
GTIME

CTIME
DELAY
CHAP
WAIT

POST
DFECB

GFACT

Function

Terminate irregularly a specified task to be DORMANT,
and release rescurces

Make a specified task in DORMANT state to be IDLE
Make a specificd Laslke to be RUNNABLE

Make a specificd task to be SUSPENDED

Release the SUSPENDED stute of a specified task
Make all otho; tasks than itself to be SUSTPENDED
Relcase the SUSPENDED state of all SUSPENDED tasks

Terminate irrcgularvly its own execution to make itself
SCHEDULE or IDLE state, and relcasce resources

According to the value of parameters,

- Initiate o specified task after specificd time delay,

- Initiate a specified task at a specificd time of day,

- Initiate a specified task after specificd time dclay
and initiatc it at intervals of specified time, or

- Initiate a specified task at a specified time of day
and initiate it at intervals of specificd time

Set or reset current time of day

Read current time of day

Remove a timer table which a specified task uses from
a queue

Suspend its own exccution and pass control to another
task after setting the task of itself to be resumed
after specified time delay

Change priority of a specified task

'Suspond its own execution to wait for an event and pass
control to other RUNNALLE task

Makc an event-waiting-task to be RUNNABLE from SUSPEND
Enable ECB ( Event Cont- ' Block)

Get factor




=

Name
L

SFACT

RESERVE
FREE
ROPRH

ROPMT

Table 4. Real Time Facilities (Cont'd)

Function

Set a speciflicd factor to the table of a speciflied
Ltashk

Reserve a specified area exclusively
Free the reserved arvea
Inhibit roll out temporarily in case of temporary task

Release ROPRH

R —

SR S — —
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4. Hitachi Ltd.

PCL (Process Control Language)

HIDIC 80, HIDIC 08

Base Language, Level and Design Objective

Base language : FORTRAN + Some Concepts of PL/T

JIS FORTRAN (Level 7000)

Level

Design objective : High level language for oaline realtime control

system

Character Set, Label., Variable Name

Character set g 36 alphanumerals, 26 special characters,
48 Katakana

Siatement number : Unsigned integer number (1~9979)

1 ~ 6 alphanumerals, where the first must be
alphabet

Identifier

Data Types and Precision

Integer :  Single (16 bits) =32767 ~ 32767

Double (232 bits) =214TAR3647 ~ 2147483647
Real ¢ Single (32 bits) M x 2% u x 2™ osns12™
Logical

Character : Internal code (ASCII code)

Hexadecimal : Single (4 hexadecimal digi'ts)
Double (8 hexadecimal digits)

Pointer (Address constant)

Default Rules

Type declaration : I-N rule
Array subscript ¢ The first element of the array

Lower bound value of array : i

)




10.

11.

l).

14.

15.

16.

17.
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Storage Allucation

Static, Based

Common Variables

Labeled common block : Common in a task, internal memory (main
memory)

Global : Common among tasks, internal memory
(main memory)

Bulk : Common among tasks, external memory
(secondary memory)

Variables on External Memory
———— . — . ———— ——— ———— e ———

—

Bulk : (Same as SPL of Hitachi. See item 9 of Section 3)

Array Dimension

3 dimensions
Structure,
Available

Built~in Functions

Same as SPL of Hitachi. See item 12 of section 3.

Language Expansion Capability or Conditional Compilo/Nucro Facility

Conditional compile facility : Inclusion or deletion of debugging
statements

Catalog facility

Character/Bit String Manipulation Capability

Bit string : OR, exclusive OR, AND, NOT, arithmetic shift,
logical shift 4

Interruption Handling

None
Input/Output
Same as SPL of Hitachi. Sce item 16 of seétion 3.

File Organization

Same as SPL of Hitachi. See ilem 17 of section 3,




18. Method of Input/Output from/to 1/0 Usit (TW, CRT, ectc.)
1) Availability of READ/WRITE Statements
Same as SPL of Hitachi. Sce item 18. (1) of scction 3.
2) Others :

f None

19. Dcbug Facility

1) DEBUG VALUE statement
DEBUG FLOW statement
DEBUG SUBSCRIPT statement

2) Same as SPL of Hitachi. Sece item 19 of section 3.

20. Real Time Facilities

Same a# SPL of Hitachi. See item 20 of section 3.

21. -Process I/0 Facilities

Same as SPL ol Hitachi. Sce item 21 of section J.

22. Other Facilities

1) Declare constant ¢  VALLE statement among tasks
PARAMETER statement in a task

2) Comgiler directing statements
3) Facility of picture conversion 1n FORMAT statement
4) Multiple assignment statement

5) Upper und lower dimension bound specification in array Jdeclarate:

’

23. Applicable Arca ' ’

Same as SPL of Hitachi. Sce item 23 of section 3.
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5. Nippon Electric Co. (NEC)

1. Languapge Name

FORTRAN

IS}

Hardware

NEAC Series 3200 Model 70O

3. Base Language, Level and Design Objective

Base language H FORTRAN

JIS FORTRAN (Level 7000)

Level

Compiler designed to use in scientific and
industrial applications and communication
control

Design objective

4, Character Set, lLabel, Variable Name

Character set : 26 alphabets, 10 numerals, 14 special characters

Label Unsigned integer number (1~99999)

Variable name : 1 ~ 6 alphanumerals, where the first must be
alphabet ;

5. Data Types and Precision

Integer : Single (16 bits) 1
Double (32 bits) -2°0= 37%4
_Precision Magnitude
Real : Single (32 bits) 23 bits 8 bits (XS-1.28 code)
Double (48 bits) 39 bits 8 bits (XS-128 code)
" Complex s Single real number Y

Hexadecimal

Logical.

Character : Internal code (JIS 8-bit code)

Bit

Address variable : - Available by pointer variable subroutines

6. Default Rules

Type declaration : I-N rule

Array subscript The first element of the array
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10.

11.

12.

13.

14.

15.

16.

17.

Storage Allocation

Static

Common Variables

Labeled common block

Variables on External Memory

None

Array Dimension

3 dimensions
Structure
None

Built-in Functions

All of intrinsic functions and basic external functlons defined in
FORTRAN (Level 7000) are available.

Language Expansion Capability or Conditional Compile/Macro facility

1) The line whose first column is * indicates a debug line which
is conmpiled only when 'a debug mode compile.

2) Mixed mode expression
3) Code conversion by ENCODE and DECODE statements
4) Bit operation by TAND, ICR, NOT, IEOR and ISHT statements

Character/Bit String Manipulation Capability

None

Interruption Handling

None

Input/Output

READ/WRITE statements (Not use buffer)
GET/PUT subroutines (Use buffer)

File Organization

Sequential file

Direct file




18.

19.

20.

2Y.

22.
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Method of Input/Output from/te [/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
READ/WRITE statements arc cffective to conrele tvpewriters,
lince printers, card readers, paper tape veaders/punches,
disk drives and magnetic tape units.

2) Others z

Subroutines arce provided for X-Y plotter, CRT, etc.

Debug Facility

TRACE statement : Item tracing, area tracing

Real Time Facilities

See attached Table 1.

Process 1’0 Facilities

1) Data Communication Facilities : Sce attached Table 2.

2) Process I/0 Facilities : CALL statement refers to the macro
3 named PIOC which requests I'0 operaticn

to the process I/0 controller

Other Facilities

1) Segmentation facility

2) An abridged statement FORMAT (V) may be used in case of reading
into/writing from a variable

3) Multiple entries in subroutine

4) By connection with object program generated by assembler
language, an object Lype program can be made

Applicable Arca
'
’

Scientific application, data communication, traffic control, environ-
ment protection control, medical control, process control, etc.

Loy et




Table 1. Real Time Facilities

Macro Funetion

WAIT Miake it specilicd task or mgcro-execuling=taslk to be
WAL at a specilicd event

POST Luform of a specitied event occurrence to a specified
task and release the wait state

RQST Regist a specified processing request to the task
queue of a specified task, and initiate the task

RTRV Get and move to a specified area one processing
request from the task queue of macro-exccutiig- ask

GTBF Get one buffer from a specified buffer.pool

PTBF Return a specified buffer to a specified buffer pocl

RENQ Enqueue for a specified resource

RDEQ Dequeue for a specified resource

RQTM Make a program to be WAIT state during specifiecd time

LOAD Load the absaolute program with a specified name and
a specified number from the predelined unit

ESTK Enable stack interrupt

DSTK Disable stack interrupt

DATE Get current date

CLOK Get current time

TSKS Get task status

ODSP Output display information to status display equipment

IDSP Input display information frg; status display equipment

SNAP Snap shot trace

SWON Set logical sense switch

SWOF Resct logical sense switch

SWCA AND-type check of logical sense switch

SWCO OR-type check of lc¢, .cal sense switch

TRGR Initiate a specified task




Hacro
EXIT
INHB
ALOW

STIM
~ RTIM

EOP

JOBS

ASGN
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Table 1. . Real Time Facilities (Cont'd)

Function

Terminate macro-executing-task
Inhibit from initiating a spécified task
Allow to initiate a specified task J

Initiate a specified task or Control-DSR at intervals
of specified time

Reset STIM
End of program
Unusual end of program

Get information of next job from JCB

Inform of assignment information on peripheral
equipment for the job
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Table 2. Data Communication Facilities

Following macros are referenced by CALL statement:

Name Function
ClocC Communi?ntion input/output centrol
CRuT Communication PUT
CGET Communication GET
DEAL Deallocate a message from communication file
ACPT Accept a message from CIQ
DSPL Add a message to COQ
RERL Reroute a message of a unusual terminal
RQUE Return a message to a queue
RBLK Return a block to a queue
QINL Initialize a queue
TSTQ Test a queue
CNCL Cancell all blocks or the last one block of the
current message
JPUT Broadcast communication FUT
JENQ Broadcast cémmunication enqueue
JGET Broadcast communication GET
JDEC u " decrement
JDAL " " deallocation
CNVT Convert code of data
PTCK Parity check
CLRC CRC/LRC check
CRCK CRC check
" CRCC CRC/LRC check and code ¢onversion
CRMV CRC/LRC check and data transfer
CRCV CRC/LRC check, code conversion and data transfer
CRTR Transparent data processing and move and CRC/LRC

check
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6. Fuji Electric Mfg. Co.

Language Nawe

FORTRAN (UMOS/D FORTRAN)

Herdware

PANAFACOM U Series 100,/200/300/400

Base Language, Level and Design Objective
Base language : FORTRAN

JIS FORTRAN (Level 7000)

Level

Design objective : Effective programs in industrial and scientific
applications

Character Set, Label, Variable Name

Character set : 26 alphabets, 10 numerals, 12 special characters

‘Label : Unsigned integer number (1 ~ 32767)
Variable name : 1 ~ 6 alphanumerals, where the first must be
alphabet :

Data Types and Precision

LN

Integer :  Single 2 -1
Double --231 = 231-1
Real - “Precision Magnitude
: - e -76 75
Single 6.3 decimal digits 10 ~ 10
Double  15.9 decimal digits 10-76 - 1075
Complex
/
Logical

Character : EBCDIC (8 bit)

Hexadecimal number : can be used as an actual argument

Bit

Pointer variable s can be used as an actual argument




10.

11.

13.

14.

15‘
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Default Rules

Type declaration : I-N rule

The word "CALL" in CALL statement may be omitted

Storage Allocation

Static

Cominon Variablces

Labeled common bloclk, where the name is SCOM

Variables on External Memorvy

External common (bulk core memory)

Array Dimension

3 dimensions

Structure

None

Built-in Functions

All of intrinsic functions and basic external functions defined in
JIS FORTRAN (Level 7000) are available. Extended functions are
DFLOAT ard DTANH.

Language Expansion Capability or Conditional Compile/Macro Facility

By using compile mode option:
1) The word "CALL" in CALL statement may be omitted

2) A hexadecimal constant (written as Z'X0XX') may be used as an
actual argument

3) An address variable (written as Afvaridble name') may be used as
an actual argument

4) Provide interfacc to users special I/0 equipment

Character/Bit String Manipulation Capability

None

Interruption Handling

Users can specify as compile mode option the cxecution of inter-
ruption handling facility (output of error message).




16.

17.

18.

19.

20.

‘2%,

22,

Input/Output
R ————————————————

READ/WRITE statements
Auxiliary 1/0 statements (REWIND, BACKSPACE und ENDFILE)

GET/PUT subroutines

File Organization

Sequential file
Direct file
Other file organizations (through subroutine call)

Method of Input/Qutput from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements

Available
2) Others -
. Console typewriter is accessed through FWIO and FWTOR (See
item 20.) e
. Logging typewriter is supported through Output Control
Package.

. For CRT, display of charactors and graph and input from
keyboard are supported through Character Display Subroutine
Package. v c

. Also for CRT, the facility to produce users unique FORMAT
statements is provided and is referenced by READ/WRITE
statements.

Debug Facility

TRACE ON statement

TRACE ON * statement
TRACE OFF statement

Real Time Facilities

See attached Table 1.

Process I/0 Facilities

See.attachod Table 2.

Other Facilities

Compile time options:

1) Output of ebject pregram map
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2) Output list of object program in assembler mnemonic codes

3) Object program which will overlay subroutines automatically in
the case of shortage of main memory at execution time

4) Object program which posts the number of arguments to sub-
programs

3 " - Provides with following packages:
1) Output Conérol Routine Package (OCP)
1 2) Character Display Subroutine Package {CSP)
3) Data Logging Program Package (LGS)
4) Sequence Control Program Package (SECOP)
5) Communication Control Program Package (CCPP)
6) PIO Debug Aid Routine

23. Applicable Area

Process control, scientific application, language processing,
graphic processing, etc.
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Table 1. Real Time Facilities

Following Subroutines are referenced by CALL statewent ov the form

"name (aj, Ay wennnees nn)" :
Name Function
| GETSA Secure an area in a single area of temporary task

area f

FWTO Print out a message on console typewriter

FWTOR Print out a message on console typewriter and
request the answer from operator ‘

SEGLD Request overlay type segmentation

SEGCL Call the loaded subprogram by specifying the entry '
address of the subprogram ’

The other real time facilities provided for this language are the same
as those listed in Table 1 of Section 2 (Fujitsu/PANAFACOM).




Table 2. Process I/0 Facilities

Following subroutines are referenced by CALL statement or the form
of "name (a), a3, «.... an)" :

Name Function

DIN Read n bhits ON/OFF input

XCI Read n digits of BCD data and convert to a specified
data format

DON Write n bits ON/OFF output

X Xco Convert integer or floating point data to a specified

data format and display it

poC Write 1 bit ON/OFF controlled output

AIN

AIL Read analog input of n points

AINL

AIAUT Read analog i1nput point after evaluating the best
gain of amp for it

RPI Read integrated value of pulse input point

RCPI Read integrated value of pulse input point and clear

integrating area and pulse counter

IPI Clear pulse input integrating area and pulse counter
; AO Write analog output point
; PO Write pulse output
é POCHK Check output status
; POCNL Cancel output request
% CLKA Read or modify time of clock device and convert it

i to a specified format
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7. Hokushin Electric Works, Ltd.

1. Language Name

ORT0S3 FOHTRAN
2. Hardware
HOC900/15, HOC900/35

3. Base Language, Level and Design Objective

Base language - FORTRAN

Level : JIS FORTRAN (Level 7000)

Design Objective : FORTRAN covering all the user tasks for on line
realtime system

4. Character Set, Label, Variable Name

Character set ¢ 36 alphanumerals, 13 special characters

Label : Unsigned integer number (5 digits)

Variable name s 1 - 6 alphanumerals, ~here the first must be
alphabet

5. Data Types and Precision

Integer ¢ Single (16 bits) -32768(-2'%) ~ 32767(2'°-1)
Real s Precision Magnitude
-39 18

Single (32 bits) 7 decimal digits 10 -~ 10

Double (6% Bits) 16 Gecisal digits 3077 - 107"

Character : Internal code (ASCII code)
Bit H By means of subprogram for bit manipulation
Complex : Single real number

Address variable : By means of subprogram for address variables

8 bits -128(-2") ~ 127(27-1)

Byte
Logical
Octal numbler

Hexadecimal number




10.

11.

12.

13.

14.

15.

16.

Detault Rules

Type declaration : [-N rule

An array name appeared in DATA statement and I1/0 list specifies
all of the array elements in the array.

Storage Allocation

Static

Common Variables

Labeled common block

Variables on External Memory |

None

Array Dimension

Structure

3 dimensions

None

Built-in Functions

All of intrinsic functions and basic external functions defined in
JIS FORTRAN (Level TO00) are available.

Language Expansion Capability

None

Character/Bit String Manipulation Caﬁability

Bit string manipulation is available by calling system functions.

Interruption Handling

Interruption is detected by hardware and the monitor is executed
as a task.

Input/Output

" READ/WRITE statements

BIOC subroutine: Available both of return after the completion of
1/0 operation and return regardless of the comple-
tion of I/0 oper- tion.
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19.
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23.
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File Orpanization

Random asccess variable leagth record. Record size can be dynamically
changed in a program by calling OPEN subroutine.

Method of [nput/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
Available

2) Others

Call BIOC subroutine (See above item 16).

Debug Facility

Check of lower bound of array subscript

Real Time Facilities

See attachgd Table 1.

Process I/0 Facilities

Process I/C such as AI, A0, DI, DO, single shot, etc. are performed
by calling BIOC routine and passing parameters.

Other Facilities

1) Overlay facility : A utility program makes a load module to
be overlay structure :

2) Random access of a file

3) System functions are provided other than built-in functions
(See attached Table 2.)

Applicable Area

Process control, instrumentational application, production line
management, system control, logging, etc. /




Name
ENTER
ABORT

DENTER

DELY
WAIT
POST
LOCK
; UNLOCK
SYSREP
GETTNO
INHRO
ENARO
MASK
UNMASK

CLOCK

STCLK

BIOC

START

FOREP

ISTORE

SUSP

VPOST

DEREC
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Table 1. System Subroutines

Functiaon

Initiate a task

Cancel the initiation of a task

Execute a task after specified time delay
Suspend execution of a task during specified time
Wait for occurrence of an event

Inform occurrence of an event

Interlock resource

Release the interlocked resource

Print out system report

Get the task number and level of its own

Inhibit roll-out

Enable roll-out

Inhibit from executing other tasks than itself
Rele;se MASK

Get current time of day

Set clock

Perform input/output operation

Initiate a task after specified time delay

Print out errors and execute ervor processiqg routines
Store value of two words to a location within core
Select main area

Request POST of completion of 1/0 operation by virtual
device

Inform error recovery of [/0 device

. Dl o - e —




Table 2. System Functions

Name Punction
UMUL (I, J) I x dJ
upIiv (D, 1) D1 giving quontient to the first word of D

vMLpy (D, 1, J)
DADD (D1, D2)
DSUB (D1, D2)
DFLT (D)
DFIX (R)

IASR (I, N)
ILSF (I, N)
DASF (D, N)
DLSF (D, N)
DWI (I, J)
IHIGH (D)
ILOW (D)

I0R (I, J)
IAND (I, J)
NOT (I)

IEOR (I, R)
ISHFT (I, N)
IBSET (I, N)
IBCLK (I, N)
LBTST (I, N)
ISCAN (I)
IDRAW (I, N, M)

INSERT (I, N,
M, J)

IADDR (V)
ILOAD (1)
ALOAD (I)

and remainder to the second word of D
D x I/J
Dl + D2
Dl - D2
Conversion from 2-word integer to real
Conversion from real to, 2-word integer
Arithmetic shift
Logical shift
2 word length arithmetic shift
2 word length logical ;hift
Make 2-word integer with I and J
Get the first word of 2-word integer

Get the second word of 2-word integer

Bit manipulation - logical OR

= - logical AND
. - logical NOT
i - exclusive OR

Logical shift

Set Nth bit of I to 1

Reset Nth bit of I to O

Test Nth bit of I

Scan the first bit of 1

Shift Nth - Mth bits of I to M bits rightwvard

Insert J shifted M bits leftward into Nth - Mth bits
of I

Get address of variable V
Get l-word data from‘I address

Get 2-word data from I address
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8. Japan Radio Co.,

Language Name

FORTRAN V
Hardware
JAC 150/40, JAC

Base Language, Level

150/80

and Design Objective

Base language
Level :

Design objective :

Character Set, Label,

FORTRAN
JIS FORTRAN (Level 7000)

Optimizing compiler with real time facility
for scientific applications

Variable Name

Character set s
Label <
Variagble name :

56 alphanumerals, 12 special characters
Unsigned integer number (1 - 99999)

1 - 6 alphanumerals, where the first must be
alphabet

ion

Data Types and Precis
Integer s Single
Double
Real g
Single
Double

Complex ¢ Single
Logical

Character : Intern
Address

Hexadecimal number
Bit

Default Rulgs

Type declaration :

(16 bits) =32767 - 32767

(32 bits) =2147483647 ~ 2147433647
Precision Maoni tude
(32 bits] 6 desimal digits 207 = 10

(64 bits) 16 decimal digits 1079 107

real number

al code (ISO/ASCII code)

I-N rule




" 10.
11.

12,

13.

4.

15.

16.

17.

Storage Allecation

Based

Commen Variables

Labeled common bleck

Variables on External Memory

Global labeled common

Array Dimension

3 dimensions

'Structure

None

Built-in Functians

All of intrinsic functions and basic external functions defined
in JIS FORTRAN (Level 7000) are available. In addition to them,

functions of attached Table 1 are provided.

Language Expansion Cupability or Conditional Compile/Macro Facility

Conditional compiling

In-line assembler source i

Charactgilﬁit String Manipulation Capability

Available

Interruption Handling

Interruption is detected by hardware and OS links to interruption
handling routine in a program. Every task may specify to enable
or disable interruption. : :

>

Input/Output

READ/WRITE statements

_RDR/WRTR 'subroutines

SYSIO subroutines (same as 0S I/O function)

File Organization

[ndexed file (Sequential, Random)
Chaining file (Sequential, Random) .

Consecutive file (Sequential, Random)




i8.

19.

20.

21.

22,

253 <

Method af Inpu(/Output trom/to [/O Unit (TW, CRI', etc.)

1) Availability of READ/WRITE Statements
Available

2) Others
None

Debug Facility

1) Trace : Variables, statement numbers or unconditional trace
2) Check of upper and lower bounds of subscripts of arrays

Real Time Facilities

See attached Table 2.

Process I/0 Facilities

See attached Table 3.

Other Facilities

1) Multiple entries in subroutine
2) List processing facility

3) Capability of defining and deleting a,file during execution |
4) Common sharing of subroutines among tasks

Applicable Area

Scientific applicaticn, process control, system control, instru- ;
mentational application, etc.




INT
MOD
MAX
MIN
FLOAT
FIX
BTEST
AND
EOR
OR
NOT
SHFT
VAL
SIGN

DIM

Table 1. Built-in Functions (Additional)

Function

Absolute value (IABS2)

Truncation (INT2, IDINT2)
Remaindering (MOD2)

Largest value (AMAXO2, MAXO2, MAX12)
Smallest value (AMINO2, MINO2, MIN12)
Float (FLOAT2)

Fix (IFIX2)

Test of bits (BTEST)

AND of bits (IAND, IAND2)

Exclusive OR of bits (IEOR, IEOR2)
OR of bits (IOR, IOR2)

NOT of bits (NOT, NOT2)

Shift of bits (ISHFT, ISHFT2)
Address reference (IVAL, IVAL2, FVAL,
Transfer of sign (ISIGN2)

Positive difference (IDIM2)

DVAL)

e

—
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Table 2. Real Time Facilities

Following subroutines ave referenced by CALL statement:

Name

LOAD
START
TRNON
ABORT
EXIT
EST
UNEST
HOLD
RELSE
CHNGE
STTSK
QUEUE
SNDMSG
CFILW
DFILW
OPENW
CLOSE
MODAP
RENAME
CON
THAW
SINT
FREZE
UNCON
SYSIO
TOERR

CONMSG
"IFETCH

DATE
TIME
ICLOCK
VAIT
ENABLE
DISABL
INLT

Function

Transfer another task on external storage to memary
Initiate anather task '

Initiate another task at a specified time of day
Terminate the execution of another task

Terminate its own execution

Make a task resident in memory

Make a task non-resident in memory

Hold execution of a task

Release the HOLD state by HOLD subroutine
Change the priority of task

Get the status of a task

Transfer a parameter to another task
Transfer a message to another task

Create a file

Delete a file

Allocate a file

Release the allocation of a file

Modify access privilege of a file

Change a file name

Connect a task to trap generator

Enable trap generator

Simulate traps from trap generator
Disable trap gencrator

Disconnect a task from trap'éénerator
Perform all 0S I/0 functions

Write on console an error message of SYSIO error

Vrite a message on console

Transfer a subroutine to memory as overlay

Get the current date

Get the current time (character image)

Get the current time

Suspend its own execution during speciflied time
Enable a task trap

Disable a task trap

Initialize 8 task trap
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Table 3. Process I/0 Facilities

Following subroutines are referenced by CALL stutement:

Name Function
; AISQW Read analog data in sequential order
3 ! DIWH Read digital data in hand shake mode
DIW Read digital data groups
AIRDW Read analog data in random order
AOW Write analog data in specified order
; DOLW WVrite digital data groups

AREIRAEERY
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9. Yamatake Honeywell

Language Name

FORTRAN-T00
Hardware
HS716

Base Language, Level and Design Objective

Base language ¢  PORTRAN
Level :  JIS FORTRAN (Level 7000) ,‘
|
Design objective : Improve flexibility for industriul application
with rich facilities of process I/0 and 1inline
assembly

Character Set, Label, Variable Name j

Character set : 36 alphanumerals, 16 special characters

Label : Unsigned integer number (1 ~ 32767)

Variable name : 1 ~ 6 alphanumerals, where the first must be
alphabet

Data Types and Precision

Integer :  Single (16 bits)  ~32767 ~ 32767

Real :  Single (32 bits) 10‘38<|x| <10°®

Precision 6 decimal digits
Double (48 bits) 107°% | x| <10°®
Precision 11 decimal digits

Hexadecimal number : Available as constant

/

Logical /
Character : Internal code (ASCII-8)
Complex

Address constant
Octal number s Available as constant

Default Rules

Type declaration ¢  I-N rule
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Storage Allocation

Static, Contrel

Cowmmon Variables

Labeled common block
Cnlabeled common block
EXTERNAL 'GLOBAL statement

Variables on External Memory

Unavailable

Array Dimension

No limitation so long as the size of an array is within 16 K
words. (max. 2047)

Structure,

None

Built-in Functions

All of intrinsic functions and basic external functions defined
in JIS FORTRAN (Level 7000) are available.

Language Expansion Capability or Cenditional Compite/Macro Fucility

Conditional compile
Inline assembly facility

Character/Bit String Manipulation Capability

None (However, subroutines are provided for bit string
manipulation)

Interruption Handling v

None

Input/Output

- READ/WRITE statement (sequential file

- Subroutine call (random file) based on ISA S61.2

File Organization

Raudom access file

Sequential access [ile
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Method of Input/Owtput from/te [/0 Unit (TW, CRT, etc.)

1)

2)

Availability of READ/WRITE Statements

FOR CRT and T/W output, READ/WRITE sStatements are concerned
wvith up to linkage to subsystem.

Others

Debug Facility

1)

2)

TRACE statement : a) Items trace
b) Area trace

SUBCHECK statement : Check the boundary of an array

Real Time Facilities

Sec attached Table 1.

Process I/0 Facilities

Sce attached Table 2.

Other Facilitlies

1)

2)

3)

4)

5)
6)
7)
8)

9)

IMPLICIT statement

DECLER/NO DECLER statements for allocatiun control of
variebles/arrays

An error paramcter in READ/WRITE statements

Inline assembly: Vari&bles, arrays, labels, etc. can be
referred both hy FORTRAN and inline assembly

Comment(*) facility
Trace specification at compile time
Mixed mode expression Y,

All types of integer expressions are available as subscript
of an 4rray

All types of arithmetic expressions are available as parameters
of DO and computed GO TO statements

Applicable Arca

Scientific application, process control, production line control,
instrumentational application, etc.

PPIREN VAT, (DI S
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Table 1. Real Time Facilities

Following subroutines are referenced by CALL statement:

Name Function
PROCED Initiate a specified program and become wait state
by itself
QUIT Make the program which issued PROCED to resume and
terminate its own execution '
TRNON Initiate a program at a specified time of day
START Initiate a program after specified time delay
WAIT/DELAY Become wait state during specified time
OVERLY Load overlay codes
TIME Read current time of day
DATE Read current date
SYSGDT Read current date and time as ASCII code
ISYSPA
} Read a parameter
ISYSSB

Macros for the real time monitor can be used by means of in-line
assembly
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Table 2. Process I/0 Facilities

Follovwing subroutines are referenced by CALL statement:

Name

ATSQW
AIRDW
AOW
DIV
DOMW
DOLW
RANGE

ASET

ACCSS

ACCESS

j

Function

Read analog input data in sequential order

Read analog input data in random order

Writc analog output points

Read digital input points

Write digital signal during specified time
Write digital signal

Convert analog input data to an industrial unit

Set address data of input/output points resulting
from above subroutines to data highway

Access equipments (including PIO) connected to data
highway




1. Language Name

2. Hardware

NOVA and

3. Base Language, Level and Design Objective

MOSLAB R/T FORTRAN IV
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10. Takeda Riken Mfg. Co.

e ST i erzes

ECLIPS (Japan Mini-Comp Co.)

Basec language

Level

Design objective : Programming by FORTRAN for sensor-based

4. Character Set

, Label, Variable Name

: FORTRAN

JIS FORTRAN (Level 7000)

data collection, control and precessing in
process and instrumental industry or inm
laboratery

Character set

Label

Variable name

5. Data Types and Precision

: 36 alphanumerals

: Numevals in colunns 1 ~ $
Leading zeros are wmeaningful (for example
12 differs from 0012)

H 1 ~ 31 alphanumerals, where the first must
be alphabet

Integer s
Real $
Logical

Character :

Bit

Complex :

6. Default Rules

Type declaration : I-N rule

N I I"I_Il'l ; " . ’ - - —— et o 2

Single (16 bits) —215-1 ~ 215-1
Precision Magnitude
" . : L =78 ' 75
Single (32 bits) 6 decimal digits 2.4x10 "~ 7.2x10
Double 16 decimal.digits 2.4x10° 0~ 7.2x10'°
ASCII code

Available by means of subroutines, library functions
and logical expression

Single (64 bits)
Double (128 bits)
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Array subscript : The first element of the array
Mixed mode expression 1s available

Storage Allocation

Static, Automatic, Reentrant

Common Variables

- Labeled common block, blank conmon block

- Scalar variables and DIMENSION variables are independent among
tasks

Variables on External Memory

EXTENDED ARRAY and extended variables are not available.

Array Dimension

128 dimensions
Structure
None

Built-in Functions

All of intrinsic functions and basic external functions defined
in JIS FORTRAN (Level 7070) are available. In addition to them,
provided are DATN2, DCCGS, DCSIMN, SINH, TAN, DTAN, DTANH, DAIMAG,
DCLOG, DCABS, DCMPLX, DCONJG, DCEXP, DFLOAT, DCSQRT, IAND, IOR,
NCT, IEOR, ISHIFT, ITEST and BTEST.

Language Expansion Capability or Conditional Compile Macro Facilit.

Conditional compile

Character/Bit String Manipulation Capability

None

Interruption Handling

None

Input/Output

READ/WRITE statement
RDBLK/WRBLK subroutine ..... by block (256 words)

Disk only
READR/WHITR subroutine ..... by ..cord (optional)

MIDIO subroutine .o..veu... I/0 to MT in freec format




17. File Ur;anization

Sequential File

Rendom file *
Consecutive file

18. Method af Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements

Available. Display to CRT is described by means of READ/WRITE
statements, but graphs are handled by CALL statement.

2) Others

XY plotter is handled by CALL statement

19. Debug Facility

None

20. Real Time Facilities

See attached Table 1.

21. Process I/0 Facilities

See attached Table 2.

22. Other Facilities

1) Array in negative direction: e.g. I (-4, 6)
2) Multi-file facility : up to 100 files in a reel
3) Free format I/0 facility for MT

23. Applicable Arca

Instrumentational application '
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Table 1. Real Time Facilities

Following subroutines are referenced by CALL statement:

Name Fun?tion

ABORT Terminate a specificed task

AKILL Terminate all the tasks with a specified priority-
number

APPEND Open a file to append

ARDY Suspend all the tasks with a specified priority-
number

ASSOC Assign an ID number to a task and suspend it

ASUSP Suspend all the tasks with a specified priority-number

BACK Restorc a swapped program

BCLR Clear a bit of a word to zero

BOOT Disk bootstrap

BSET Sct a bit of a word to one

CDIR Crecatea sub-directory with a specified name

CFILW CreateRDOS disk file

CHAIN Overwrite current program with a program from disk

CHLAT Change, add or delete a link access attribute

CHNGE Change priority number of a specified ta:zk

CHRST Restore channel status to re—reud/ré—write the same
record

"

CHSAV Save channel status to re-rcad/re-write the same record

CHSTS Get a copy of UFD of a file specified by a channel

CLOSE Close a file

CPART Crecatea sccondary partition

DATE Get date

DELETE Nelete u file

DFILW Delete RDOS disk file
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Table 1. Real Time Facilities (Cont'd)

Name Fanetion

DIR Change current default directury device

DLINK Define a link entry in curvent directory torv 4 file
in other divectory

DULNK Define a user clock
Delete a link entry of current dircctory

EBCK Restore a swapped program er return to CLT if no
swapped program exists |

EQUIV Add a new name to multiple file device ?

E EXBG Execute a program in background

EXFG Execute a program in foreground

EXIT Terminate a task

FBACK Restore a swapped program

FCHAN Overwrite current program with a program from disk

FCLOS Close a file of a specified channel and free the
channel

FDELY Suspend a task during specified time

FGND Know whether a foreground program is executable or not

FGTIM Get time of day

PINRV Disconnect a user interrupt device from system

FINTD Find a device which is requesting interruption

FOPEN Assign a channel to a file (device)

FOVLD Load an overlay in multi-tasi cnvironment

FOVRL Release an overlay

FQTASK Execute a task or an overlay periodically

FSEEK Position to a specified record of a random file

FSTAT Set or change a file attribute

FSTIM Set a real time clock

FSWAP Swap in/swap out

FTASK Generate a task




Name
GCIN
GCouT
GDIR
GFREQ
GSYS
GTATR
HOLD
ICLR
ICMN
INIT
ISET
ITASK
KILL
MDIR
MTDIO
MTOPD
0ODIS
OEBL
OPEN
OVERFLOW
OVEXT
OVEXX
OVKIL
OVKIX
OVLOD

OVOPN
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Table 1. Real Time Facilities (Cont'd.)

Function

Get current input device name

Get current output device name

Get current default directory/device name
Get frequency of real-time clock

Get current system name

Get file attributes

Hold a specified task

Clear a bit of a word to zero

Define an arca to send and receive message
Initialize a directory

Set a bit of a word to one

Generate a task and gsive ID to it
Terminate an executing task

Get current master device name

Operate MT or cassette on machine level
Open MT or cassette by free format 1/0
Disable interruption from console

Enable interruption from console

Open a file &

Check overflow of floating point

Release an overlay and return control to return-locaticn

L] " "

Release an overlay and terminate a task containing it

Load an overlay in single-task environment

Open an overlay file




Name
PRI

RDBLK

RDCMN
RDOPR
RDRW
READR
REC
RELSE
RENAM
RESET

RLSE

- RUCLK

SDATE
SPDITE
SPEBL
SPKIL
START
STAT
STIME
STTSK
SusP
SWAP
TIME
TRNON

UPDATE
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Table 1. Real Time Facilities (Cont'd)

Function

Change priority number of executing task

Read specified numbers of blocks from a consecutive

file or a random file

Read a message from other program communication ared

Read an operator message

Read Speeified numbers of records from a file
" "

Receive a message

‘Make a spécified task ready

Rename a disk file

Close all open files

Close and release all files of a specified directory

Release a user clock

Set date

Disable spooling of a specified device

Enable spooling of a specified device

Stop current spooling operation

Execute a task after specified time delay

Get current status of a specified file

Set time

Get current status of a task

Suspend a task

Swap in/swap out

Get current time of day

Execute a task at a specified time of day

Update the size information of current file
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Table 1. Real Time Facilities (Cont'd)

Name ] Function
VAIT Suspend a task during specified time
WRBLK Write the content of an array by block into a disk

file specified by channel
WRCMN Write a message into other program communication area
WRITR Write some records into a file specified by channel
WVROPR Write an operator message
WRTR Write some records into a file spccified by channel
XMT Send a message to other task
XMTW Send a message to other task and suspend its own

execution
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Table 2. Process 1/0 Facilities

Following subroutines uare referenced by CALL statement:

Nanme
DOPEN
DCLOS
PSHAD
IPSHAD
GPHAD
GMHAD
GDHAD
DSHAD

PCONV

Function

Initialize a device or a library

Close a device or a library

Create and set hard image parameters to a device

Set hard image data sampling conditiens to a device
Get data through PIO in non-interruptable state

Get data in sequential mode in non-interruptable state
Get data in sequential mode in interruptable state

Stop cyclic DMA transfer at optional timing

Create hard image parameters in batch mode
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4
' 11. Takeda Riken Mfg. Co.
Language Name
Lab, BASIC
Hardvare
TACC-1200 (Equivalent to NOVA-1200 of Japan Miui-Comp Co.)
Base Language, level and Design Objective
Base language : BASIC
Level : Dartmouth BASIC
Design objective : 1) Real time data collection
: 2) Conversational programming
3) BASIC for industry application
Ch;racter Set, Labei, Variable Name
Character set : 36 alphanumerals
Label ¢ Unsigned integer number (1 ~ 9999)
Variable name H A single letter of the aiphabet or a single
letter of the alphabet followed by one of
the digits O through 9
Data Types and Precision
Real (including integer) : 8 significant digits (precision :
: max 8 decimal digits)
*2.0% 10739 ~ +1.7- 1038
Character : ASCII
Octal number
Default Rules
None
Storage Allocation
Static i
Common Variables

All are common variables

Variables on External Memory |

None
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Array Diwension

11.

13.

2 dimensions

Structure

None

Built-in Fuuctions

See attached Table 1.

Language Expansion Capability or Conditional Compile/Macro Facility

14,

15.

16.

None

Character/Bit String Manipulation Capability

None (Logical operation is available. Sece item 22)

Interruption Handling

None

Input/Output

17.

None

File Organization

18.

None

Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
None

2) Others
Provides I/0 statements suitable for XY plotter and operator
console. Data specification and format specification are

defined in arguments of these statements.

Debug Facility

There is no statement for debug but is facility to set as keyboard
input command in prior to program execution.

1) Debugging support facility
RENUMB : Renumber statement number of a program
TRACE

BREAK : Set hreak points




21.

22.

23.
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2) Flowchart generater

3) Dynamic debugging facility

Modify statement of a specified line or confirm the content
of a specified line at execution-time.

Real Time Facilities

2) Logical operation facility for octal data

See attached Table 2.

Process I/0 Facilities

See attached Table 3,

Other Facilities

1) Assembler program linkage facility

PRO Describe assembler as a statement

RPRO Read assembler

NAME Regist a keyword for a specified assembler
program (subroutine)

Applicable Area

Scientific application, data collection and analysis systen,
chemical data processing system, autematic measurement/check
system, IC tester control, data processing syStem, process
monitor, data logging system, etc.
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Table 1. Built-in-Functions

Following functions are available through LET statement:

Name Functien

ABS (X) Absolute value of X

EXP (X) e

vINT (X) Integral part of X

LOG (X) log "

RND (X) Randem number between O and 1
SGN (X) Sign of X (-1, 0, or +1)

SQR (X) VX

SIN (X) Sine of X radians

cos (X) Cosine of X radians

TAN (X) Tangent of X radians

ATN (X) Arctangent (in radians) of X
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Table 2. Real Time Facilities

Following service routines are embedded in the interpreter and they
are described as one of preogram statements:

Name Function
S TASK Specify priority of a task and starting statement
E number
TEND Terminate a task
TRNON Initiate a specified task at a specified time of day
START Initiate a specified task after specified time delay
p WAIT Suspend its own execution during specified time
DSABLE Suspend a specified task
ENABLE Make a suspended task ready state
STRIKE Activate a specified task by a program

W‘. A TR ST S —
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Table 3. Process I/0 Facilities

Following service routines are embedded in Lhe interpreter and they
ure described =8 one of program stetements:

Nawe
AISQV
AIRDV
DWM
DXM
1DV

FDVN

FDMM
FIDY
DIW
DOW
AOV

EVHNT

TSET
TSTOP

TIME

Function

Read analog veltage in sequential order

Read analog wltage in random order

Read a measured data from a digital voltmeter (-TR-7304)
A - (-TR-6656)

" " ‘' (-TR-6567)

Set a measurement condition to a digital
voltmeter (-TR-7304)

" = (-TR-6656 )

. = (-TR-6567)

Read digital input data
Write digital output data
Analog output of digital value to a specified channel

Execute a corresponding task at the time of event
occurrence

Set system clock
Stop system clock

Read system clock
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]2. Takeda Riken Mfg. Co.

Languayge Name

MOST
Hardware
NOVA (Model Ol )

Base Language, Level and Design Objective

Base language :  FORTRAN, BASIC, PL/I

—_—

Level

Design objective : Language for test and e
semi-conductor elements

Character Set, Label, Variable Name

valuation of digital

Character set g 36 alphanumerals
Label

} g 1 ~ 6 alphanumerals, where the first must be
Variable Name alphabet

Data Types and Precision

Integer/Real : Magnitude 10_16 = lO15
N =2t .9
Precision 2 ~ 2 -1
Constants : Logical 16 bits string
Arithmetic Constant without unit
Current Having units of A(ampere), M(milli),
U(micro), N(nano)
Resistance L R(ohm), K(kilo), M(mega),
G(giga)
Voltage s V(volt), M(milli), U, N
Time e S(second), M(milli), U, N
Frequency » / HZ(hertz), K, M(mega), G
Character Internal code (ASCII)

Default Rules
None

Storage Allocation

Static

Common Variables

None
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9. Varisbles on External Mewory

None

10. Arrﬁy Dimension
3 dimensions

11. Structure

None

12. Built-in Functions

See attached Table 1.

13. Language Expansion Capability or Conditienal Compile/Macro Facility

None

14. Character/Bi¢ String Manipulation Capability

Available. Character string : up to 2 characters
Bit string s up to 16 bits

15. Interruption Handling

None
16. Input/Output

READ/WRITE statements

17. File Ogganization

Sequential file

18. Method of Input/Output from/to I1/0 Unit (TW, CRT, etc.) |

1) Availability of READ/WRITE Statements
WRITE statement only is available. .For input, INPUT
statement is used. Linkage is made to the handler of the
monitor at execution time.
2) Others J
|

None i
|

19. Debug Facility

None. However, a system program for debug purpese is provided.

20. Regl Timg Pacilities

Unknown
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21. Process I/0 Facilities

Unknown

22. Other Facilities

Unknawn

23. Applicable Area

Scientific application, LSI test system, LSI production line control,
etc.




Name
BITX
SR, SL
SQRT
RANDOM
ABS
MAX
MIN
CODE
SIGN

UNIT

TRUNK

FLOOR

COVE
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Table 1. Built-in Functions

Function

Reverse bit string

Shift bit string

Square root

Random number

Absolute value

Largest value

Smallest value

Find a constant class
Polarity

Change a class of a constant

Rand a data by the value

Fix
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13. Yokogawa Electric Works Co.

1. Language Neme

YOS-MD FORTRAN, YOS-LD FORTRAN

2. Hardware
YODIC 100, YODIC 1000

3. Base Language, Level and Design Objective
Base language s FORTRAN
Level :  JIS FORTRAN (Level 5000) + a

Design objective @ 1) FORTRAN extensions of data types and
operations used for process control

2) Facility of in line assembling and linkage
to assembler programs

3) Optimization of object program

4. Character Set, Label, Variable Name

) Character set s 36 alphanumerals, 18 special characters
;
Label :  Unsigned integer number (1 ~ 99999)
1
Variable name : 1) 1 ~ 6 alphanumerals, where the first must

be alphabet

"2) 2 ~ 6 alphanumerals, where the first must
be = or &, and the second must be alpheabet

3) 2 ~ 7 alphaaumerals, where the first must
be @, <or> , and the second must be
1 alphabet

5. Data Types and Precision

Integer s Single (16 bits) -215~ 215-1
Double {32 Bits) =270~ 2%

Real : Precision Magnitude
Single (32 bits) 6.6 decimal digits 18, ghet

128
Double (64 Bits) 15.7 decimal digits & maT"

Logical
Charucter Internal codc (ISb code)

Bit 1 ~ 16 bits, available in arithmetic expression

Hexadecimal
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Binary - max 16 Leginuning with B

Mask data :  Available by built-in function TXOR

Address

_lz:_fault Rules

- Type declaration: A variable whose first character i's I=N, =,
&, or @ is interpreted as integer and A-H,
0~2,>, or < is as real

An array name appeared in DATA statement and I1/0 list specifies
all of the array elements in the array.

- Increment parameter of DO statement : Default value is 1

Format of READ/WRITE statement : Data I/0 without data
conversion

Array subscript of an array whose name begins with @,>or<: The
first element of the array

Storage Allocation

Static

Common Variables

- Core resident variable : Labgled common block, or variable
name beginning with =

- Process variable : Variable name beginning with @, >orc<

Variables on External Memory

Variable name beginning with @, >or<

Array Dimension

3 dimensions
Structure
Available by PACK DATA statement.

Built-in Functions

All of intrinsic funetions and basic external functions defined

in JIS FORTRAN (Level 7000) arc available except REAL, CMPX, CONJG,
CABS, CEXP, CLOG, CSIN, CCOS and CSQRT. In uddition to them,
provided are LABS, LMAX, LMIN, FLOATL, DFLOAT, LFIX, LFIXD, ISNGL.,
LDBLE, IAND, IOR, NOT, TEQR, ISHIFT and IXOR.
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13. Language Expansien Capability

1) Conditional compile : Capability to specify at compile time
foreground task or background task,
optimization, and inclusion of debug
statements

2) Macro capability < Available by means of inline assembling
facility -
3) A variable whose symbolic name begins with @, >or < may be
expanded or changed to be treated as common variable anong

task, not only as process variable.

14. Character/Bit String Manipulation Capability

Bit string ﬁanipulation is available by means of the built-in
functions of IAND, IOR, IEOR, ISHFT and IXOR.

15. Interruption Handling |
|

None

16. Input/Output

1) READ/WRITE statement : I/0 for drum, disk and cassette tape,
using buffering ’

2) FGET/FPUT, DGET/DPUT : Output to drum and disk. Bufferiny
subroutine is specified by parameters

17. File Organization

~ Drum and disk : Undefined file, indexed sequential file

~ Cassette tape : Files peculiar to cassette tape

18. Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

; 1) Availability of READ/WRITE Statements
Input/Output to/from TW and CRT is deScribed by READ WRITE
statements based on FORTRAN. Special format specification

for TW and CRT is specified as extended field description of
FORMAT statements. §

2) Others

CALL subroutines are provided for I/0 units.

19. Debug Facility

TRACE VALUE

TRACE CQONTROL

iI...l...I.l.l.-...-....Il..IHlliIlIlll;n-un-n.l;;-n-..nt - NPNSAOE
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TRACE CALL
CHECK SUBSCRIPT
RENAME
Real Time Facilities
See attached Table 1.
Process I/0 Facilities
See attached Table 2.
Other Facilities
1) Segmentation : Described in a program by DEFINE MODULE
statement
2) Overlay structure : - Specified in a program
- Specified by control statement at the
time of task registration
- Automatically specified by compiler
3) Multi program entries for a main program and for a subprogram
4) Task entries : Max. 16 for a task
5) Mulli-file caopability for cassette tape
6) Reference of variables and arrays amoﬁg programs :
By EXTERNAL SYMBOL statement, ENTRY
SYMBOL statement
7) Multiple return point from a subroutine/subpragram
8) System subroutine : May compile as system subroutine
(relocatable object) by SUBMAIN
statement
9) Mixed mode expression
10) Option return in READ/WRITE statement:

READ (u, f, END=nl, ERR=n2) K

WRITE (u, f, END=nl, ERR=n2) K

END=nl, and/or ERR:=n2 may be omitted.

nl is next executable statement when I/0 is
completed, and n2 when an [/0 error occurs.




Table 1. Real Time Facilities

Following servica routines are referenced by CALL statement:

Name
IREQ

CTLPT

CTLHT

BRSTK

DEF
WAIT

POST

OPEN

CLOSE

LOAD

Function

Initiate a specified task

Worlk or stop & program clock

By specifying Interval Tiwer: Execute a specified task
after specified time delay

By specifying Periodic Timer: Execute a specified

taslk at the intervals of specified time

Work or stop a hardware clock. The functions of the
facility is the same as CTLPT -

Control the execution of multi-entry-task and pass the
control to the specified entry point

Enable an event occurrence

Make a task wait state until an event specified by DEF
occurs and is posted

Post occurrence of an event specified by DEF

Declare the use of a resource. When the resource was
already OPENed by other task, the task is "WAIT" unt:il
the other task CLOSE the resource

Declar~ the termination of usc of a resource

Transfer a segment (task segment or system subroutine)
from auxiliary $Storage to main memory
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Table 2. Process I/0 Facilities

Following service routines are referenced by CALL statement:

Namne

Function

ASCAN

AOUT
CIN
CINS

coUT

PIN

PSCAN

POUT

0SouT

OMOUT

Read analog ianL data 1n sequenttal order.

At the time of completion, able to execute a specified
task or pest an event occurrence by POST subroutine.
Handle direct mode anélog output in random mode
Handle direct mode digital input in random mode
Status input wvith image

Handle direct made digital output in random mode.
Output status is retained until changed by request.
There is an option to output a reset signal automati-
cally after specified time of delay.

Handle pulse input in random mode

Handle pulse input specified by a series of parameters.
Same as reiterated PIN.

Handle pulse output in random mode

Write differential output value to a specified output
station through analog control output module

Write positional or differential output value to
analog control output module. Able to read the value
before output at the same time.
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Mitsubishi Electric Mfg. Co.

Language Name

Real time FORTRAN

Hardware
MELCOM 350-7

Base Language, Level und Design Objéctive

Base language

Level

Design objective : - Language suitable for industrial application

Character Set, Label, Variable Name

FORTRAN

JIS FORTRAN (Level 7000)

- Executable under real time monitor

Character set

* Label

Variable name

Data Types and Precisgion

36 alphanumerals, 14 special characters

Unsigned integer number (1 ~ 3276)

1 ~ 6 alphenumerals, where the first must be
alphabet.

Integer g
Real :
Logical g

Character :

Bit

Complex ¢

Hexadecimal numbaer

Single (16 bits) L |
Precision Magnitude
. ; : e -78 75
Single (32 bits) 6 decimal digits 10 ~ 10
Double (64 bits) 16 » “

Available, word type and bit type -
Internal code (ASCII code)
Available as a value

Single real number

indash Ao o e
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10.

11.

12.

13.

14,

15.

16.

17.

Default Rules

Type declaration 5 I - N rule

Array subscript H

Storage Allocation

Static

Common Variables

Labeled common block

Variables on External Memory

None

Array Dimension

) dimensions

Structure

None

Built-in Functions

All of intrinsic functions and basic extern&l functions defined in
JIS FORTRAN (Level 7000) are available.

Language Expansion Capability or Conditional Compile/Macro Facility

The first element of the array

None

Character/Bit String Manipulation Capability

None

Interruption Handling

Available

Input/Output

READ/WRITE subroutine (with buffer)

Pile Organization

Sequential file, Random file
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18. Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of REAU/WRITE Statemencs j
Avallable. Link to an execution time I/0 system, FOMATTER

2) Others f

X-Y plotter : CALL type ;

19, Debug Facility

Trace : Statement label, variable nime, value of a variable,
subscripted value, condition of IF statement.

20, Real Time Facilities

See attached Table 1.

21, Process I/0 Facilities

See attached Table 2.

22, Other Fucilities

1) Inline assembly facility:

~ Assembler language can be intermingled with FORTRAN
statements,

~ Variable names of a FORTRAN program can be referred by assen-
bler instruction.

2) Segmentation facility :
Specify segment overlay in a program (by CALL statement).

23, Applicable Arca

/

Process control in steecl, power, petroleum, chemistry, cement, wood
pulp and food industrics. ; ‘

Data collection and system control in water processing, building
control and power transmission/distribution arcas.
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Table 1. Real Time Facilities

Following subroutines are referenced by CALL statement:

Name Function

Standard subrowtines

M : AB Make a specified task executable
Mo: IN Initiate an executable task

M : DA Suspend itself

M & EX Terminate itself

Option subroutines

M = HT Terminate a specified task .

M : ER Print out error message

M : TH Suspend itself during specified time
SF: AB Make a specified sub-task executable
SF: IN Initiate an evecutable sub-task

SF: DA Suspend itself (sub-task)

SF: EX Terminate itself

SF: CH Overlay loading of a specified program

M : SGLD Overlay loading of a specified segment ( a part of a program)
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Table 2. Process 1/0 Facilities

Following subroutines are referenced by CALL statement:

Name Function
DI Digital input
DIW Digital input. Not return to a calling point until the

completion of input operation
DOM Digital output momentary

DOMW Same as DOM. Not return to a calling point until the
completion of output operation

DOL Digital output latching

DOLW Same as DOL. Not return to a calling point until the
completion of output operation

Al Random analog input

AIW Same as AI. Not return to a calling point until the
completion of input operation

AO Random analog output

AOW Same as AO. Not return to a calling point until the
completion of output operstion

JE L PP
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15. Mitsubishi Electric Mfg. Co.

Language Name

CONFORM - TV

Hardware

MELCOM 350-30F/30

Base Language, Level and Design Olbjective

Base language Z FGRTRAN

Level : JIS FORTRAN (Level 7000)

Design objective : - Easy to use

- High performance process control software

Character Set, Label, Variable Name

Character set 36 alphanumerals, 13 special characters

Label : Unsigned integer number (1 ~ 32767)

Variable name $ 1 ~ 6 alphanumerals or.$, where the first must
be alphabet or $

Data Types and Precision

Integer : Single (16 Bits) -215 ~ 215-1
Double (32 bits) -231 ~ 231-1

Real s Precision Macnitude
Single (32 bits) 6 decimal digits 00 . 307

Double (64 bits) 16 decimal digits "
Logical : Available (word type and bit type
Character : Internal code (EBCDIC'code)

Bit Can be used as variable

Complex ¢ Single real punmber
Pointer variable

Hexadecimal number
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Default Rules
Type declaration g I - N rule
Array subscript : The first element of the array

Storage Allocation

Static, Based

Common Variahles

GLOBAL type variable

Variables on External Memory

None

Array Dimension

3 dimensions
Structure
None

Built-in Functions

All of intrinsic functions and basic external functions defined 1in
JIS FORTRAN (Level 7000) are available and additionally ADDR (address)
is provided.

Language Expansion Capability or Conditional Compile/Maero Facility

Conditional compile facility

Character/Bit String Manipulation Capability

Logical operation for single integer number/is available.

Interruption Handling

None

Input/Output

FETCH/STORE statement (with buffer)
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17.

18.

19.

20.

21.

22,

 File Organization

Random access
Sequential
(There is no concept of file.)

Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements

Available. The compiler generates linkage sequences to the
execution-time I/0 writer.

2) Others
None

Debug Facility

Trace facility

_Real Time Facilities

* See attached Table 1.

Process I/0 Facilities

PROCES-1/0 statements are provided and P I/O functions of 0S are
processed through these statements.

Other Facilities

1) Inline assembly facility :
- Assembler language can be intermingled with CONFORM statements

- Assembler language parts and CONFORM statements can refer
to data mutually.

‘2) Segmentation facility:

- Entire or a part of a program are overlayable
‘= A variable common only among segments can be declared
3) Internal data conversion facility

4) Reentrani subroutines

5) Multi-entry facilitly
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| 6) Multi-return facility
7) Internal subroutine ftacility

23, Applicable Area

Production control, inventory control, economical load balamcing and

! experimental data collectlon in pawer, gas, steel, chemistry, petrolic
:} chemistry, petroleum refining, cement, paper, pulp and food industries.
| Non-manufacturing process of water processing, etc.
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Table 1. Real Time Facilities

They are described as statement.

Statement Name Function

ASSIGN - TASK Define a group name of tasks

CALL -~ TASK fnitiate a specified task

WAIT Terminate an executing task

DELAY Suspend a specified task during specified time
PURGE Force to halt a specified task

READ - TIMER Read current time of day

acaars 3

L M
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16. Tokyo Shibaura Electric Co.

Language Name

PL/40

Hardware

TOSBAC - 40 (40D, 40C, 40L)

Base Language, Level and Design Objective

Base language ¢+ PL360, ALGOL
Level : System description language

Design objective : Language for system description and application
description for mini-computers

Character Set, Label, Variable Name

Character set : ° 36 alphanumerals, 18 special characters

Identifier
: must be alphabet

Data Types and Precision

Integer :+ Single (16 bits) -2f3 ~ 215-1
Double (32 bits) S« M
Real : Single (32 bits)
Double (64 bits)
Decimal number : Available by FUNCTION
Character : ASCII code
Bit ¢ None. Set, reset or test of bits is available

Hexadecimal number
Address data

bef;ult Rules

Identifiers including labels .and internal subroutines must be declared

without omission.
Identifiers defined as array can be referred without subscripts.

1 ~ 12 alphanumerals (including 8), where the first

——
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15.
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Storage fllpcation
Static
Commen Variables
External identifier enclosed by LINK ~ RNIL,
Variables on External Memory
None
Array Dimension
1 dimension
Structure
None
Built-in Functions
The compiler does not have its own subroutines, but.may refer to
subroutines of TOSBAC F40 FORTRAN and others.
Language gxpansion Capability or Conditional Compile/Macro Facility
- Selective (conditional) compile facility
- Capability to use assembler instructions by FUNCTION
Character/Bit String Manipulation Capability
Character string is available through FUNCTION.
Interruption Handling
Interruption is detected by hardware and control is passed to internal
routines of 0S.
18. Input/Output, File Organization
Because of system description language, there is not such high
level I/0 facllity that requires run-time subroutines.
Able to usc FORTRAN subroutines of TOSBAC-10 and 0S macros by
FUNCTION. 4 :
Debug Facility

Facllity to se¢t selective compiling portions.




20. Real Time lacilitiaes

} Able to use T-40 FORTRAN subroutines.
21. Process 1/0 Facllities

22. Other Facilities

1) Specification of a program entry by ENTRY declaration (ENTRY PROC)
2) Identifiers are externally referrable.
3) Block structures of BEGIN ~ END and PROC ~ END.
4) Compound statements e.g. IF ~ THEN ~ ELSE -~ FI;
: CASE ~ OF ~ BSAC,
REPEAT ~ UNTIL -~ TAEPER; etc.
5) Linkage with assembler language.

~ 6) Comments may be written anywhere in a program

23. Applicable Area

- System description for systems of T-40 minicompuler (such basic software
as scientific application, process control, language processor, etc.)
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17. Tokyo Shibaura Electric Co.

Language Name

Extended Industrial FORTRAN

Hardwvare

TOSBAC-40D (TOSBAC-40C, 40L)

Base language, Level and Design Objective

Base Language : FORTRAN
Level : JIS FORTRAN (Level 7000)

Design Objective : Compact compiler for minicomputers

Character Set, Label, Variable Name

Character set : 36 alphanumerals, 10 special characters

Level : Unsigned integer number (1 ~ 99999)

Variable name s 1 ~ 6 alphanumerals, where the first must be
alphabet.

" Data Types and Precision

Integer : Single (16 bits) -215 - 215-1
Double (32 bits) 2% - %

Real TR Precision Magnitude
Single (32 bits) 6.3 decimal digits 10-76 - 1075

Double (64 bits)  15.9 decimil digits 10~7° - 207

_Complex : Single precision
Logical

Hexadecimal number : Available only in DATA statement and FORMAT
statement.

Character : Available only in DATA statement and FORMAT statement.

Can use ASCII code and KATAKANA
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6. Default Rules
Type decluration : T - N rule
7. Storage Allocation
Static
8. Common Variables
Labeled common block and blank common block
GLOBAL type variable f
i
9. Variables on External Memory
None
E
% 10. Array Dimension

) dimensions
11. Structure
ﬁone

12. Built-in Functions

Intrinsic functions and basic external functions defined in JIS FORTRAH
(Lavel 7000) are available except DMAX1 and CABS. In addition to then,
provided arc IDABS, LDDINNT, IDMOD, DMAXO, fDMINO, DFLOAT, IDSIGN,
IDSNGL and IDBLE,

13. Language Expansion Capability or Conditional Compile/Macro Facility

g Capability of JCL specifying valid/invalid of trace function.

14. Character/Bit String Manipulation Capabilitly

{ None
_ : 7
15. Interruption Handling

None (Interruption is detected by hardware and control is passed to
0S routines)

16. Input/Output

1) READ/WRITE statements (MT/CMT)

2) REWIND statement, BACKSPACE statement, BACKFILE statement
(MT/CMT), SKIPRECUKD statement, SKIPFILE statement, ENDFILE

statement




17.

18.

19.

20.

21.

22,

23.

3) BULKIN/BULKOT subroutine (DISK/DRUM)

4) ADDIN subroutine (color-CRT), RAM/RAMH subroutine

File Organization

Sequential file, Random file

Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
Available, READ/WRITE sta{ements are also available for color CRT.
2) Others |
- A FORTRAN subroutine which functions as a utility for GRAPHIC.

- Data transmission by WRITE statement (with FORMAT)

Debug Facility

1)° Trace facility : TRACE ON
TRACE ON*
TRACE OFF
2) A simulator-type-debugger is provided outside language processor

Real Time Facilities

See attached Table 1.

Process I/0Q Facilities

See attached Table 1.

Other Facilities

1) Segmentation : Subroutine-type FTLINK and RTLINK
2) Intermix with assember : ADMIX

3) Numerical analysis library and statistical library are provided
as FORTRAN subroutines,

Applicable Area

Scientific application, process control, etc.
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Real Time Facilities and Process I/0 Facilities

Name Punction

TRNON Request to initiate a specified program at a specified
time

START Request to initiate a specified program after specified
time delay

WAIT Make a program wait during specified time

DIW Digital input in any order according to a specified
group address

DOLW Digital output in any order according to a specified
point address

DOMW Retain digital signals during specified time

RO Relay output to a specified controller/group address

ATSQW Input analog points data in sequential order from
specified point address

AIRQW Input analog points data according to a specified
point address

AOW Output analog points data in sequential order from a
specified point address

PO Output a specified pulse count or time duration to a

specified controller/point address
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18. Tokyo Shibaura Electric Co.

Language Name

TPL

Hardvare

TOSBAC - 40 (40C, 40L)

Base Language, Level and Design Objective

Base language :  PL/I (BASIS/1-12)
Level s Subset + a
Design objective : Compact PL/I subset for mini-computer

Character Set, Label, Variable Name

Character set : 36 alphanumerals, 19 special characters
talisl X 1 ~ 12 alphanumerals, where the first

’ must be alphabet
Variable name

(includes constant name)

Data Types and Precision

Integer & Declared precision 1 ~ 15 Single (16 bits) —215~215-1
16 ~ 31  Double (32 bits) -231-231

Real : Declared precision 1 ~ 21  Single (32 bits)
22 ~ 53 Double (64 bits)
Logical ¢ Available as a result of evaluation

’
4

Character : ASCII (1 ~ 255 characters)
Bit - 1 ~ 16 bits

Pointer Variable

Label constant/entry constant

Format variable/constant

Others s File constant, task constant, semaphore constant, etc.

e it i sl P —




10.

11.

14.

15.

Default Rules

- A name which is not declared explicitly nor contextually is
interpreted as variable of single precision integer

- An array name without subscript is interpreted as the entire
array

Storage Allocation

Static, Based, Automatic

Common Variables

EXTERNAL variable
GLOBAL variable

Variables on External Memory

None

Array Dimension

3 dimensions

Structure’

Available. 3 levels and 1 dimension array per level

Built-in Functions

Intrinsic functions and basic external functions defined in JIS
FORTRAN (Level 7000) are available except [FIX, SNGL, REAL, AINAG,
DBLE, CMPLX, CONJG, CEXP, CLOG, CSIN, CCOS, CSQRT and CABS.
Additionally, following functions are available : FIXED, 8IT,
PREC (which are data type conversion), ADDR, IDABS, IDDINT, IDNOD,
IDMAXO, IDMINO, IDSIGN and AGCMP (aggregate compare). -

o~

Language Expansion Capability or Conditional Compile/Macro Facility

Conditional compiling of debug statements

Character/Bit String Manipulation Capability

Availagble

Interruption Handling

Interruption is detected by hardware and control is passed to
programs of operating system




16.

17.

18.

19.

20.

21.

22,

Input/Output

1) Named file by READ/WRITE and OPEN/CLOSE stutements
2) BULKIN/BULKOT CALL subroutine

File Organization

Sequential file, Random file

Method of Input/Output from/to I/0 Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
Available. No format conversion

2) Others

GET/PUT statements : with format conversion

Debug Facility

1) DEBUG statement : Trace

2) PROTECT statement : Protect the value of a parameter or a
variable (compile.time facility)

3) Others : Compile time process of the introduction of CONSTANT
attribute and type check of CALL argument.

Real Time Facilities

See attached Table 1.

Process I/0 Facilities

Same as those of Toshiba Extended FORTRAN
(See Table 1 of Section 17)

Other Facilities

1) A constant may have a name
e.g. DCL PAI FLOAT (21) CONSTANT (3.1116);
2) Program blocking by BEGIN ~ END, PROC ~ END and DO ~ END

3) Compound statements : IF ~ THEN ~ ELSE
CASE ~ OF ~ OTHERWISE




4) LIST type GET/PUT stalements

5) Free format description and comments are permitted anywvhere
6) Option of RECURSIVE/REENTRANT program

23. Applicable Area

E .
B | Process control, scientific application, etc.
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Table 1. Real Time Facilities

Following statements are provided for real time purpose:

LINK
DELAY
STOP
VAIT
REQUEST

RELEASE

Punction

Initiate a task at a specified time of day
Initiate a task after specified time delay
Linkage among tasks .
Delay a task

Terminate a task

WVait thé completion of an event

Request semaphore

Release semaphore




Language Name

FORTRAN
Hardware

SCCST77
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19, Sinko Electric Co.

Base Language, Level and Design Objective

Base language

Level

: FORTRAN

s Apbroxinately JIS FORTRAN Level $000/7000

Design objective : Compiler for both scientific and industrial

applications

Character Set, Label, Variable Name

Character set

Label

Variable name.

s 36 alphanumerals, 12 special characters
: 'Unsigned integer number (1 ~ 32767)

$ 1 ~ 6 alphanumerals, where the first must be
alphabet

Data Types and Precision

Integer s
Real :
Logical

Character :
Bit :

Default Rules

Single (16 bits) =215 ~ 2153

Single (32 bits) Magnitude 10776 ~ 1073
Precision 6.3 decimal digits

Internal code (ASCII code) /

By means of bit operation functions

T}pe declaration : - I-N rule

Stora‘e Allocation

Static

T ik e a0 A Al s s s s
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Common Variables

10.

11.

12,

GLUBAL

Variables on External Memory

Unknown

Array Dimension

3 dimensions
Structure
None

Built-in Functions

Intrinsic functions and basic external functions defined im JIS
FORTRAN (Level TOOO) are available except REAL, ATMAG., CMPLX,
CONJG, CEXP. CLOG, CSIN, CCOS, CSQRT aud CABS.

" Additional builtin functions for bit manipulation are provided:

13.

14,

15.

16.

17.

18.

TOR, IAND, INOT, IXOR and [SHIFT.

Language Expansion Capability or Conditional Compile/Macro Facility

None

Character/Bit String Manipulation Capability

None

Interruption Handling

Available : Link vitﬁ assembler
Input/Output
READ/WRITE statements

File Organization

Sequential file

Method of Input/Output from/to I/O Unit (TW, CRT, etc.)

1) Availability of READ/WRITE Statements
Available

2) Others

None

- i i o




19.

21.

22,

23'

Debug Facility

TRACE N : Virtual input instruction
TRACE OUT : Virtual output instruction

Real Time Facilities

See attached Table 1.

Process 1/0 Facilities

See attached Table 2.

Other Facilities

None

Applicable Area

Scientific application, process control, instrumentational
application, production line management, equipment control,
system control, etc.
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Table 1. Real Time Facilities

Following subroutines are referenced by CALL statement:

Name
REQ
TIM

TIM

IOWAIT

ERR

WAIT

SED
RSED

ETO

Function

Initiate a specified task
Initiate a specified task after specified time delay

Initiate a specified task after specified time delay
and repeat it with the same time-interval.

Declare to become wait state until completion of t/O
operation ;

Pass information to error processing procedure when
error occurs '

Become wait state and pass control to other
executable task

Enquene for resources (program or data)
Dequene for resources

Terminate abnormally the task itself or other tasks
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_Tablc 2., Process 1/0 Facilities

Following service routines are referenced by control statement:

Nawe Function
DI Read 1-bit ON/OFF input
Read n-bits ON/OFF 1nput
Read n x m bits and recognize the pattern
Read n digits of BCO data and coanvert to a
specified format
DO Write 1-bit ON output
Write 1-bit OFF output
W¥rite n-bits output
Write 1-bit ON/OFF output m times
Write data with BCD tormat by converting from
code type, integer type and floating point type
PI Read pulse values accumulated in l-bit or 12-bit
‘counter
Al Convert analog input with a specified scale
AO Convert analog output with a specified scale
¥DT Reset watch-dog timer
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APPENDIX J-III

TC-5

INTERFACES AND DATA TRANSMISSION COMMITTEE
PURDUE JAPAN

1. Tohyama, Takashi, Industrial Dataway in Distributed

Control System, Paper presented at IFAC Congress,
Helsinki, Finland, June 1978.




INDUSTRIAL DATAWAY IN DISTRIBUTED CONTROL SYSTEM |

Takashi Tohyama

Chiyoda Chemical Engineering & Construction Co.
Yokohama, JAPAN

Abstruct. The paper reviews data communication technogy to be used to inter-
connect both process control and process computer apparatus to the assembled
instrumentation and control system. It describes a design guideline for the
implementation of industrial process computer inter-subsystem communication.
The advent of the micro computer facilitates the use of distributed control

system consisting of intellegent subsystems such as multiloop controllers,
and dedicated computer system.
industrial process computer inter subsystem communication means (hereafter
called the Industrial Dataway) is a key subject to be standerdized

in order to reduce complexity and costs, and to improve interchangability
The activities of the Japanese working group for
standardization related IEC/TC65A/WG6, and a recommended design guideline

process operator's consoles,

and flexibility.

proposed in Japan are discussed.

Keywords. Data highway;: distributed control system; data communication;
data transmission; process computer control; industrial computer.

INTRODUCTION

The Zata communication system (Industrial
dataway system) is one of the essential
function of distributed control system.

In' 70 age, modernized industrial plants have
been controlled and managed by using
nierarchy computer network system. In here,
it was necessitated to introduce a standard-
ized intersubsystem communication in order

to increase the degree of compatibility
between subsystems supplied by various manu-
facturers and to combine process control
computer system with data processing computer
system.

According these requirements, more than 30
kinds of line sharing communication system
for high speed data transmission inter
computer and inter terminal, were developed
and installed in Japanese industries.

In 1975, LSI microprocessors have been
utilized to develop new distributed control
system. The distributed control system is
consisted of process control station, ope-
rator console station, data gathering
station, other computer apparatus to assem-
ble instrumentation and control system
including computer system.

Most important characteristics of the
distributed control system are integration
of complex and spreaded control and manage-
ment function in plant or factory.

M :

Herein, the

For well organized system, the data
communication is the nervous system
in the integrated man-machire
system.

In this data communication, both
high response and high throughput
are required to achive good man- |
machine communication and data |
transmission between distributed
stations. Recently, many kinds of
instrumentation and control stations
are implemented to add new function
and capability by using LSI micro-
processor, and have enough capa-
bility to handle data communication
and local intelligence.

Under this circumstance, the stan-
dardization work has been continued
in Committee for Standardization

of Industrial Computer Systems
sponsored by Japan Electronic
Industry Development Association
(JEIDA) be concerned with Inter-
national Purdue Workshop for
Standardization of Industrial
Computer System and IEC/SC65A/WG6
(Industrial process computer inter-
subsystem communication).

In Japan, it is recognized the

necessity and importance of
Industrial Dataway System, and are
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working to prepare the standardized design
guideline which describes the design
concepts and the basic functions for imple-
mentation of industrial process computer
intersubsystem communication according
Japanese experience.

REVIEW OF CURRENT STATUS

The current line sharing system in the in-
dustrial plants are developed and utilized
in various type of systems shown in Fig.l
and TABLE 1.

The existing line sharing systems are
applicable to support centralized intelli-
gence, hierarchical intelligence, distri-
buted intelligence and/or combinations. So
there were many line sharing systems to meet
the different grade of needs and require-
ments.

The basic requirements to characterize each
data communication systems are as follows.

1. Volume for data transmission, and requir-
ed throughput.

2. Quick response in data transmission and
priority interuppt handling.

3. Distance of line for communication net-
work.

4. Connected devices to communication net-
work.

5. 1Intelligence for data communication at
each connected devices or stations.

6. Reliability and maintenability.
7. Economics and reducing system costs.

In the first stage of line sharing system, it
was applied for process data gathering and
monitoring as 1 to N corresponded network
structure which was called centralized
intelligence. In the integrated computer
control system, more high speed data communi-
cation system was required and applied for
total process supervising and control as

n: m corresponded network structure which was
called hierarchical intelligency, or computer
network. For this purpose, so called data
highway systems using few coaxial cables

were developed in early of 1970.

After appearance of LSI microprocessor, the
distributed control systems are developed
and applied to the integrated instrument-
ation and control system. The systems are
designed according two kinds of comcepts.
One is assembly of dedicated DDC (Direct
Digital Control). The other is assembly of
hybrid (amalog/digital) DIO Controllers.
Both concepts are supported by using data
communication system between each distributed
controlliers, operator consoles, and related
computer apparatus.

One of the typical implemented
industrial dataway system is seen in
CENTUM F-BUS which is implemented

by YOKOGAWA ELECTRIC WORKS in Japan.

The example of inter-station conne-

ction by using F-BUS is shown in

Figure-2. It is used to communicate

data around the control station by

250K bits per second. It is the

branch type network structure, and each
station for field process contralling,
operator console functions, and computer
interface is connected to coaxial cable with
passive (transformer) coupler. It can be

up to 10 kilometer long, and can be
connected through computer interface to
virtually any computer having data communi-
cation capabilities.

In here, the stations are classified into
the primary station and the secondary
station at execution phase of commurication.
The primary station is a station having

the initiative of communication. The
communication is conducted by a command
frame from the primary station anc a res-
ponse frame from the secondary station.

It is conducted on a single coaxial cable
which conveys a command frame and a response
frame one after another.

According these technical trends, Iinc -
dataway system which is capacle =c sugcers
distributed systems for process instrumen-
tation and control must be standardized
for future progress of advanced autcmat:ic
control fields.

us<.

DESIGN GUIDELINE FOR IMPLEMENTATION

Herein, the conceptual design guideline of
industrial dataway system which is examined
by Japanese committee for standardization

of industrial computer systems in JEIDA,

is preparing one of the proposed inter-
subsystem communication method in order to
inclease the degree of compartibility to
various manufactures, thus enabling them

to be used together in more complete computer
based process measurement and control system.

Type of System

The industrial dataway is digital data
communication using bit serial technique
over single .line sharing system which can be
utilized in industrial process computer
control and instrumentation. In particular,
it shall be useful to support distributed
control system.

This data communication is not prepared to
take aim at the optimal interface for high
speed computing processors with high speed
computer interface devices.

This data communication is used for long
distance communication (maximum 50 km
straight line) at industrial process plant.
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It must be specified the device independent
functional, electric and mechanical inter-
face requirements which devices and/or
station shall meet in order to be interconne-
cted and communicate unambiguously via a
system.

applicable field

The 1industrial dataway system for on-line
real time computer system or distributed
control system, is to be used primarily, but
not exclusively in the process industries.

From the standpoints of application, the
following conditions shall be included.

- To te capable of keeping ultimate correct
data communication under industrial process
environments

- To provide very high reliability and avi~
lability

- To simplify the system assemble, mainte-
nance and training

- To achive economic data communication

Topology and typical configuration S

The industrial dataway system is to provide
an eZfective communication link, and to
suppcrt process data gathering and control,
and field expandability. The topology of
system is recomended as branch type. Data,
control frame, and synchronization signal
will be transmitted by using single line.
For more reliable system, redundancy like
dual or duplex system, or loop communication
link shall be applied.

he data transports from one station to
ncther. It is to transmit data directly
etween any =wo station and/or subsystem
evice on the link without necessary invol-
ving store and forward at a third station.
In data communication link, the master
station due tc control of a link during a
currently transmitting. The slave station
dues to receive only during transmission.
Master/Slave status of station is change-
able, as called multi mastership. But at
any given time, master station has respon-
sibility for link control and error recovery
during transmission. Address and its relat-
ed modifier of station and subsystem, shall
be specified to be applicable for n:n
corresponded communication.

P
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The translator equipment will be available
which make it to implement the portions of
communication subsystem with common carrier
channels. Typical configuration are shown
in Pig. 3.

The industrial dataway system will be capa-
ble of having minimum 31 stations up to 255

stations. Each station will be connected
with the following devices per one stations.

- Process input/output (in case of analog
input) ; max. 512 pts

- Process controller (in case of 3 mode
controller) ; max. 128 pts

- Terminal device (in case of I/0O device
subsystem ; max. 16 sets

Transmission mode and characteristics.

The industrial dataway will be optimized for
1 mega bits per second or more and be
capable of accommodating the following two
classes of data transmission distance to
achive broad applicability.

- Remote sites accessible over leased lines
with repeater ; Maximum 50 km (straight line)
- Between any two stations ; Maximum 4 km
(without repeaters)

This system will be implemented by using

bit serial technique and base-band modu-
lation techniques. Frame synchronization
will be based on HDLC's definition. Which is
standardizen by ISO and also half duplex
transmission is good for this purpose,
because of high transmission speed.

Asynchronous signals or events so called
priority interrupts shall be served within
a definite interval 