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FOREWORD.

This edition of the RC3502-2 Operating Guide is based
on components of the following versions:

Sw2001, RC3502-2 Operating System release 3.2 87.03.20

RC3502-2, DEBUG Firmware ROB584 87.09.23

F505A, RC3516, RC3517, RC3519 Autoload PROM
ROB607,608 version 9.6 88.05.27

Autoload and load from Papertape and GCI are removed.
LAN and X.25/3 autoload are included.

The process and incarnation concepts are changed to
the concept of a process as an incarnation of a
program. This reflects the 1language changes in
RTP3502 and RTP86.

The changes are marked in the left margin.

June, 1988
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1.

SWITCHES AND INDICATORS

1.1

Operator”s Control Panel

A ON

rOWER

3

2

Fig.

Power off
power key

Power on

1. OCP for Rack with up to Three RC3502

of the RC3502(s)
to the OFF position.

of the RC3502(s)

ione

by turning

the

Orower OK O POWER OK O POWER OK |

OFf LOCK ‘
OOPLRATING O OPERATING O OPERATING |
OTESIMODE  AUTOLOAD O TESTMODE  AUTOLOAQ O TESTMODE  AUTOLOAD

to the ON position (or further on to the LOCK posi-
tion).
The AUTOLOAD button(s) is (are) enabled when the key

is in the ON position, and disabled, when in the LOCK
position.
of the

The AUTOLOAD button initiates

RC3502 in question.

autoloading

The POWER OK indicator is illuminated during power OK
condition on the RC3502.

The OPERATING lamp indicates that the RC3502 is run-
ning normally.
The TEST MODE lamp indicates that the RC3502 is
executing the built-in test programs.
2 PN: 99001059
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is done by turning the key
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Front Panel

1.2 Processor Front Panel
The front panel of the processor boards contain five
switches, five indicators, and a jack.
DI O
cr O
BUS
tr O
0-3
e
LN RP O
'I.\.
4-7
:‘.’. TMO
ae
8-11
o\, -
DG c
*/o\® o)
12-15 ?
o \% 7,
R
MODE
o\
Rt
Fig. 2. Processor Front Panel, Switches and Indicators
PN: 99001059 3
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1.2.1 Switches 1.2.1
All of the switches are rotary switches with 16
positions, indicated by the hexadecimal numbers 0 to
F. The switches are set by means of a screwdriver.

l1.2.1.1 Bus Switches l1.2.1.
The four switches marked BUS are used to supply the
processor with data. There is a switch for bits 0 to
3, 4 to 7, 8 to 11, and 12 to 15.

l1.2.1.2 Mode Switch 1.2.1.
The switch marked MODE is used to <control the baud .
rate for the console and the execution of the built-
in test programs (sect. 1.2.2).

If the mode switch is equal to, or greater than 8,
the console is locked to Terminal-mode (T-mode), i.e.
the console will not switch to Debug-mode (D-mode) by
activating the BELL key (CTRL G). The mode switch is
read continuously, so the baud rate may be changed on
a running machine. The current value may be examined
by the display command Y3F (see 2.2.2).°~

Settings Baud Rate Execution Mode
.0 (8) 300 bps run test, loop

1 (9) 1200 bps run test, loop

2 (a) 300 bps skip test

3 (B) 1200 bps skip test

4 (C) 300 bps run test, no loop

5 (D) 1200 bps run test, no loop

6 (E) 300 bps skip test .

7 (F) 1200 bps skip test
Test Program Execution Modes
run test The test programs are executed whenever

the autoload button is pressed.
skip test The test programs are not executed.
4 PN: 99001059
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loop The test programs are executed in an end-
less loop.

no loop The test programs are executed once.

1.2.2 Indicators

DI Disabled Interrupt
This lamp, when 1lit, indicates that the proces-
sor is running in the disabled interrupt mode.

oP Operating

This lamp, when lit, indicates that the proces-
sor is running normally; when it is extin-
guished, the processor has stopped.

‘ LP Left Parity Error
This lamp, when 1lit, indicates that a parity
error has been detected during a memory read in

the left byte. The lamp can be extinguished only
by autoloading.

RP Right Parity Error
This lamp, when 1lit, indicates that a parity
error has been detected during a memory read in
the right byte. The 1lamp can be extinguished
only by autoloading.

™ Test Mode
This lamp, when 1lit, indicates that the proces-
sor is executing the built-in test programs. The
current program is indicated by the DI, OP, LP,
RP, and TM lamps, TM representing the least
significant bit of the program number.

If an error is detected by a test program, one
of the following messages is displayed on the
console. The number in front of the following
text 1is the number shown by the indicators DI
through TM:

1 8085 Communication Test
Message: ERRO0 <dummy><dummy ><dummy>
Y68 gives 6 bytes of transmitted data.
Y70 gives 6 bytes of received data.
Y8B is zero after debug/microprogram
communications timeout.

3 Interrupt Test

PN: 99001059 5
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Message: No message.

Test microprogrammed interrupt of control
microprocessor. RP and TM are 1lit.

Working Register Address Test
Message: ERR(02 <address><errdata><04>
OK data = address.

Working Register Data Test
Message: ERR0O3 <address><errdata><sub>

sub = 01: if lsb.addr = 0 then OK data = AAAA
else OK data = 5555
sub = 02: if lsb.addr = 0 then OK data = 5555
else OK data = AAAA

8085 EPROM Sum Test

Message: ERROB <expected sum><computed sum><dummy>

Memory Address Test
Message: ERR(04 <address><errdata><sub>

Y40 gives the module number under test.

The test will read both by means of word and
by byte read. In the latter case OK data is
the byte contents of the address read by byte
read.

sub = 02: right parity error R
04: left parity error L
06: left and right parity error = LR
4]1: dataerror
43: dataerror + R
45: dataerror + L
47: dataerror + LR

Memory Data Test
Message: ERRO5 <address><errdata><sub>

Y40 gives the module number under test.

sub = 02: right parity error = R
04: left parity error =L
06: left and right parity error = LR

40: dataerror, okdata = AAAA
in addr 0000
41: dataerror, okdata = 5555
42: dataerror + R, okdata = AAAA
43: dataerror + R, okdata = 5555
44: dataerror + L, okdata = AAAA
45: dataerror + L, okdata = 5555

PN: 99001059
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46: dataerror + LR, okdata
47: dataerror + LR, okdata

AAAA
5555

The test will write alternating AAAA,5555.

D Internal Interrupt Test
Message: ERR06 <low,high><errdata><04>

low = byte with lowest interrupt
high byte with highest interrupt

OK data = high.

PN: 99001059 7
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Message: ERR07 <paraml><errdata><sub>

sub = 01: no external interupt

02: maperror, okdata

= O7FF

03: external interrupt or missing
"interrupt chain end plug"

04: maperror, okdata
05: coroutine error,
06: coroutine error,

07: medium priority error,

08: low priority error,

09: high FF,
0A: medium FF,
0B: low FF,

11 Interrupt Map Test

= 0007

okdata = 0007
okdata = paraml
okdata = paraml
okdata = paraml
okdata = O00OF
okdata = 0017
okdata = O0OLF

Message: ERR(08 <address><errdata><04>

okdata = address.

13 Prefetch Test

Message: ERRO9 <address><errdata><sub>

sub = 01: load of ICD,
02: load of ICD,
03: nxtbyte read ICD,okdata
04: nxtword read ICD,okdata
05: nxtbyte read ICD,okdata
06: read of nxtbyte, okdata

07: 1ICD,

08: nxtword even ICD,okdata

09: nxtword,
OA: odd addr,

15 Register Stack Test

okdata = 5555
okdata = AAAA
= AAAB
= AAAD
= address
= address and OFF
okdata = address
= address
okdata = address
okdata = address

Message: ERRQOA <paraml><errdata><sub>

sub = 0l: not stack limit

02: stack limit
03: size error,
04: stack limit
05: stack limit
06: data error,
08: stack limit
09: stack limit
OA: data error,

okdata

okdata

okdata

0016

paraml+7

paraml+7

PN: 99001059
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1.3 Power Supply

The power supply POW207 is supplied with the follow-

ing controls:

POWER: Circuit breaker, lit when power on.

POWER OK: Indicator which is illuminated
during power ok condition.

POWER FAILURE:

OVER-TEMPERATURE:

OVER-VOLTAGE: Error indicators which are il-
luminated after an error condition.
These indicators are reset after
activating the circuit-breaker, or
after activating the RESET push-
button.

RESET: Push-button for manual generation
of an autoload signal and a reset
of the error indicators. When this
control is activated, the voltage
to the crate will be turned off.
Use the Autoload button on the OCP
to generate an autoload signal
without turning off the power.

PN: 99001059 9
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2. CONSOLE OPERATION

The console may be in one of two possible modes:
Debug-mode (D-mode) or Terminal-mode (T-mode). A
switch between the two modes takes place when the
BELL key ( 6 G) is activated.

2.1 Terminal Mode

The console may work as terminal for the RC3502
software system, while in T-mode.

An operator process coordinates the communication
between the software system and the operator.

2.1.1 Operator Process

Input and output messages to the operator are iden-
tified by a name. The operator process holds a vari-
able “current name”, which identifies the current
process for input or output.

“current name” is updated in the following situa-
tions:

1. (:::::) <name> <::::>

The input line contains a name which is assigned
to “current name”. The operator searches its
gueue of pending input messages for a message
with <name> as identification. If at 1least one
message 1is found, it 1is activated. If it is a
reactivation, the old input is repeated.

If no message is found, BELL is echoed.

(::::) (::::> is attention to ~“current

name” .

Note:

2. By output.

If the output message has name = “current name~”,
the output message is printed on the console.

If the output message has name <> “current name~,
“current name” is updated and

10 PN: 99001059
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> "current name"

is printed followed by the text from the output
message.

5. @O 7 QD
Prints the identifications of all pending input

messages. ~current name” is updated to the last
name in the printout.

The operator has a number of facilities for control-
ling output and for editing purposes:

E - deletes the whole line
deletes the last character

<::::> - repeats the whole line

RUBOUT - deletes the last character.
“<-" 1is echoed.

Hoe

stops output.
May be reset by<:::::>.

Q - starts output.

90 0@

o - skips output. The function is

alternating between skip and ip,
and is reset to “no skip~ by

Note:
(::::) may be Carriage Return or Line

2.1.2 OPSYS Commands

OPSYS interprets the following commands. The under-
scored characters are sufficient for the interpreta-
tion.

More than one command may be typed on one 1line,
unless the syntax is terminated by <nl>.

Whenever <process> or <program> is listed - unless
otherwise stated - we refer to incarnations of two
program families declared in ADAM with one of the
following headings:

PN: 990010509 11
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In

PROGRAM pip (VAR sv: system vector);
PROGRAM pop;

the following all numbers are decimal, unless

otherwise stated.

BREAK <process>

The child <process> is broken with the current
value of excode as exception code.

The <child may be any process in the process
tree.

E.g.: BREAK S

CHECK <module> .

performs a CRC1l6 check of the memory module
<module>. <module> 1is the hexadecimal base ad-
dress. If an error is detected, the word address
interval, the -expected, and computed checksum
are printed.

E.g.: CHECK F2

1
CREATE <process> {§§.<program>}b

DATE

creates an incarnation of the program <program)>.
If AS <program> is omitted the program is sup-
posed to have the same name as the process. The
size of the stack is the current value of SIZE
(see the SIZE command).

E.g.: CREATE T1 AS TEST CREATE T2 AS TEST 1 .

{<year>.<month>.<day> <hour>.<minute>.<seconds>}

0
If the parameters are included the date is in-

itialized. The command always responds with the
current date.

E.g.: DATE 88.06.14 15.30.20

EXCODE <integer>

initializes the current value of excode to <in-
teger>.

Default: excode = -1,

12

PN: 99001059
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OPSYS Commands

E.g.: 1 EXCODE 47

FREE{}module%}<n1>

FROM

HELP

lists the free interruption levels and memory
bytes. If <module> is specified, the free memory
areas in the RAM module <module> are listed. The
start displacement and size in bytes of the
holes are listed, besides the number of holes,
the minimum hole, the maximum hole and the sum
of the holes.

FPA

initializes the current value for load kind to
FPA. Load kind controls the kind of driver used
for dynamic load (see LOAD). Default load kind
is taken from the hexadecimal switches.

E.g.: FROM FPA

lists the available OPSYS commands.

IN <inchannel>

initializes the current value of the I/O channel
used for load. Default <inchannel> is taken from
the hexadecimal switches.

E.g.: IN 81
KILL <process>
works as the REMOVE command.
LINK <program>
links a program with name <program> to a program
declaration in ADAM.
E.g.: IILINK CPUSE
‘££§T{%process%}<nl>
0

lists the process tree with root <process>. 1If
<process> is missing “adam” is taken as root.
The wildcard character "%~ may be used in <pro-
cess> to specify zero or more occurrences of "I
don”"t care" characters.

If wildcard characters occur, only processes

PN: 99001059
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fulfilling the wild compare operation are
listed.

The process state “fault”™ means that the process
has entered the “exit” state via an exception.
The “size” and “used” columns denote the size of
the process stack and the used part hereof in

bytes.
E.g.:
LIST %FsS4k
process depth prio state size used stack regset father
fs 1 exit 1000 772 c0.£834 07 adam
bfs 2 -2 wait 764 684 c4.c914 0d fs ‘
%Z: . g -g wait 2030 974 c4.cl24 Oc fs
ven - wait 800 30 .
Lot OBsys 6 c4.bcbe Ob fs
process depth prio state size used stack regset father
opsys 0 -1 run 744 642 c0.f28c 06 adam
n
LOAD {(prog ram)} <nl>
0

loads the programs from an external device of
kind “current load kind~ (see the FROM command)
in the I/0 channel ~“current inchannel” (see the
IN command). If no programs are specified, all
appearing programs are loaded. .

E.g.: FROM FPA IN 81 LOAD PRINTCHAR PRINTNL
A Dbinary relocatable file is loaded from RC8000
via FPA by e.g.:

n
MAIN35001 = CRCl6{Bxxxx}1

LOG <module>

prints the contents of the MEM205 or MEM206
errorlog, if not empty.

14 PN: 99001059
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OPSYS Commands

E.g.: LOG C8
R
LOOKUP{}program> <nl>
0
makes a lookup in

listed programs.

If <program> is empty, the whole LINKER

is
rames,
tions,

Note:

listed.

E.g.:
LOOK LIN4e
>linker
PROGRAM linker
PROCEDURE fs link
PROCEDURE 1f link
FUNCTION 1link
FUNCTION pi3 link
PROCEDURE sendlinker
FUNCTION unlink
>opsys

“LOOKUP FUNCTION~
“LOOKUP PROCEDURE~
and “LOOKUP DATA” all the data programes.

The wildcard character "%~ may be used in
<program> to specify zero or more occurrences of
"I don"t care"

1988.06.09:09.09
1986.11.05:02.05
1988.05.16:08.03
1988.06.09:08.32
1988.06.09:08.32
1988.06.09:08.32
1988.06.09:08.32

lists

characters.

all

1988.06.09:09.12
1987.08.25:22.16
1988.05.16:08.10
1988.06.09:10.16
1988.06.09:10.16
1988.06.09:10.16
1988.06.09:10.16

The output has the interpretation:

l. program
2. program
3. date of
4. date of
5. size of
6. version

kind
name

source
compilation

object code in bytes

PRINT{%base>{}first disp>{}last disp>

111131141
{fno of words per line>{<delta>}}}}}}<nl>
0j30j0J0J0

outputs

the

the
all the procedures,

the LINKER catalog for the

catalog
“LOOKUP PROGRAM™ lists all the prog-

func-

4020
272
190
224
224
110
254

specified memory area with a fixed

PN:

99001059
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format (see the example): :
and <last disp> are hexadecimal.

<delta>

E.g.:

defines

<base>,

<first

disp>,

the default increase of <first
disp> if <last disp> is not specified. After the
PRINT command <first disp>

PRINT C0O F28C F2AC
address

c0.£f28¢c 0000 0
c0.£28e 8201 -32255
c0.£290 0000 0
c0.£f292 ffff -1
c0.£294 0001 1
c0.£296 0000 0
c0.£298 00cO 192
c0.f29a 8eb5 -29003
c0.£f29¢ f£f573 =-2701
c0.£29e 4037 16439
c0.£f2a0 8064 -32668
c0.f2a2 0003 3
c0.f2a4 c0f2 -16142
c0.f2a6 70c0 28864
c0.£2a8 £344 -3260
cO0.f2aa c0f3 -16141
cO0.f2ac 34cl 13505

:= <last disp> + 2.

0
130

255 25

142 18
245 11
64 5
128 10

192 24
112 19
243 6
192 24
52 19

16

PN:
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OPSYS Commands

PRIORITY <integer>

initializes the current value for priority wused
by the START or RUN command.

Default: priority = -2.
REMOVE <process>

removes the child <process> of ADAM and the
associated subtree.

E.g.: REMOVE S
RENAME <old program> <new program)>

changes the name of <old program> to <new prog-

ram>. Only 1loaded programs (as opposed to
autoloaded), which are not accessed by other
programs i the system, may be renamed.

E.g.: RENAME MYPROG XMYPROG
RESTART

removes ADAM and the whole application tree,
whereafter a link, create and start of ADAM is

executed.
1

RUN <process>{£ <program>}

links, creates, and starts an process with name
<process> of the program <program>.

If <program> is omitted, the program is supposed
to have the same name as the process.

E.g.: RUN T1 AS TEST RUN MIRROR
SIZE <integer>

initializes the current value of SIZE in bytes
used when creating ADAM children.

Default: SIZE = 0.

PN:

99001059
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(Note: SIZE = 0 will trigger the use of the
default create size for the program).

E.g.: SIZE 1526

START <process>

STOP

starts the ADAM child <process> with the current
value of PRIORITY as priority.

E.g.: START S
{process>
stops the ADAM child <process>.

E.g.: STOP S

UNLINK <program>

unlinks a program with name <program> from a
program declaration in ADAM.

E.g.: UNLINK CPUSE
n

UNLOAD{}program{}<nl>
1

deletes the programs from the LINKER catalog, if
the programs are not referenced by other pro-
grams. If other programs become not referenced
after the delete, these programs are also
deleted.

E.g.: UNLOAD CPUSE TEST

Messages from OPSYS

The rest of the command line is skipped if any of the
following messages appear:

X%X%X loader not ready

the LOADER is not included in the system or is
unable to run owing to lack of memory.

X%%X command not implemented

18

PN: 99001059
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- the command is not available in this version of
OPSYS

¥%X%X syntax error
- misspelling of a command
X%X%X programname missing
XXX unknown process
X%%X unknown program
XXX programname busy
- incarnations of this program still exist
X%XX processname missing
X%X%X name in use
xxx no free programdeclarations

- you must release a program declaration in ADAM
by the command UNLINK

X%X% program not loaded

- the LINKER catalog does not contain the stated
program

X%XX%X program parameters not equal
- a program with the stated name exists in the
LINKER catalog, but the parameter list does . not
fulfil the declaration
PROCESS pip (VAR sv : system vector);

X%X%X size too small or too large

- use the SIZE command to adjust the SIZE
parameter

XXX program not linked
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- use the LINK command
XXX unknown program

- the program is not in the LINKER catalog. The
program may be loaded by the LOAD command

XXX program busy
- the program is still accessed by other programs

in the system

Messages from LOADER

X%X%X install more ram memory

- the LOADER cannot get enough memory to run
%%X%X loaddriver no stack

- the driver cannot be created due to lack of
memory

%X%X% level reservation trouble

- the interrupt level requested for 1load 1is oc-
cupied by another program incarnation in the
system

scan no: x from fpa in xxxx

- initialize load from RC8000 when the first scan
is announced (Note: =xxxx 1is decimal). Later
scans are performed by the loader itself with no
need for operator assistance.

expected: xxxx
received: xxxx

- the crclé data check reports an error. The pro-
grams should be reloaded

end loader

20
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- normal finis message from the LOADER. A list of
the 1loaded programs is printed with name and
compilation date. The list may be extended with
the information

XX% warning: versionerror

- the program should be recompiled, but loading
continues

%X%% loadfile unintelligible
- the loadfile has the wrong format or is garbage.

XXX overlap

- the program is already in the LINKER catalog.
The program in the catalog is used instead and
the loaded program deleted

X%X% not defined

- the program was not in the LINKER catalog or
amongst the loaded programs.
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2.2 Debug Mode
2.2.1 Activation
If the MODE switch is set in the range 0 to 7, the
console may be put in Debug-mode (D-mode) at any time
by pressing the BELL key (CTRL and G keys) without
stopping instruction execution in the processor. A
number of display and control commands become avail-
able for technical purposes.
NOTE: In D-mode the commands must be typed with capi-
tal letters (e.g. with alpha lock activated).
An illegal command will be displayed as an asterix.
2.2.2 Display Commands
Display commands cause the display of eight words of
data. The following display commands are available:
M <addz> Modify Memory
Displays the contents of the 8 memory
words starting at <addr>.
W <regset> Modify Working Registers
Displays the contents of the 8 working
registers comprising registerset <reg-
set>. :
P <regset> Modify Register Stack
Displays the contents of the register
stack associated registerset <regset>.
At most 8 register stack elements are
displayed.
L <level> Modify Working Registers
Displays the level number, the Fregis-
terset, and the contents of the 8 work-
ing registers comprising the register-
set connected to <level>.
22 PN: 99001059
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Y <yaddr> Modify Control Microprocessor RAM
Displays the contents of the 8 control
microprocessor RAM bytes starting at
<yaddr>.

Display commands are executed, when a display command
is entered.

| One can now modify the displayed data by entering new
data in the same positions on the following line.
Pressing the space bar will move the cursor one
position to the right. All updates are byte per byte.

When a P command is terminated (by CR, +, or =) the
cursor position defines the number of register stack
elements. If the number has been changed, a # is

‘. displayed. Note, that a cursor on the first position
does not empty the register stack. This is done by
the # key (see later).

A display command is terminated by pressing one of
the following keys:

# The # key terminates the P command with an empty
register stack. Otherwise # is blind.

CR The CR key terminates the current display com-
mand. The console will await the next command.

+ The + key terminates the current display command
and executes a display command for the succeed-
ing 8 words (M), 8 bytes (Y), up to 8 elements
(P), or the 8 registers on the succeeding level
(W,L).

‘ - The - key terminates the current display command
and executes a display command for the preceding
8 words (M), 8 bytes (Y), up to 8 elements (P),
or the 8 registers on the preceding level (W,L).

. The . key terminates the current display command
and executes a display command for the same 8
words (M), 8 bytes (Y), up to 8 elements (P), or
the 8 registers on the same level (W,L).
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ESC The ESC key terminates the current display com-
mand, but no data modification takes place in
the M, W, P, and L commands. The text <ESC> is
displayed. The console will await the next com-
mand.

Control Commands

The following control commands are available:

R Run
The processor will start instruction ex-
ecution.

S Instruction Step

The processor will execute one instruc-
tion, stop, and display the current
levelno, the registerset, and the con-
tents of the 8 working registers, and
reactivate the console. Modification of
the displayed data is not possible. The
watchdog timer will stop, if started.

S <steps> Multi-Instruction Step
The processor will execute <steps> in-
structions, stop and reactivate the con-
sole.

Z Instruction Step
The command works as the S command. The P
display command is performed implicitly,
so the contents of the current register
stack is also displayed.

N

<{steps> Multi-Instruction Step
The command works as the S <steps> com-
mand, but a P display command is per-
formed implicitly for each instruction
step.

T <testno> Single Selftest
The processor will execute a single
selftest, in a 1loop mode, according to
the following table. If testno is chosen
as C1-D5, then there will be no errormes-
sage, and the test will continue even if
an error occurs. The memory test is per-
formed on 64K bytes blocks according to
the RAM configuration bit map. See app K.
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