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B, PK, The KW1l-P Programmable Clock
104=interrupt vector 6=priority

This device is not initially attached, |t does not
take any file name after it in an attach command but a non-
zero prefix numeric argument will be taken as the "line
frequency" for rate 2 operation. This is initially 60, The
cumulative simulated time is used to drive the PK device so
its actions correspond to simulated real time.

172540 R/W PKCSR, Control and Status Reglister

0 R/W Run, allows clock to run, cleared by

underflow in Mode 0.
1:2 R/W Rate select as follows:
1l 2 rate
0 0 100,000 Hz
01 10,000 Hz
1 0 Line frequency.
1 1 External,

3 R/W Mode, if zero underflow stops clock by
clearing bit 0, if one clock continues counting after
underflow, ’ _

[ R/W When zero, clock counts down, if one, clock
counts up,

5 R/W Setting this bit causes clock to count by
one,

) R/W Interrupt enable, allows bit 7 to interrupt,

7 R/W Turned on by underflow,

15 RO Turned on by underflow with bit 7 set,
cleared by clearing bit 7.

172542 wo PKCSB, Counter Set Buffer
0:15 wo Sets counter, cleared by underflow in mode 0,
used to restore counter on underflow in mode 1.

172544 RO PKC, Counter
0:15 RO Current state of counter.
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C. DC, DCR, DCT, Asyncronous Line Interface
304=interrupt vector S5=priority (receive)
310=interrupt vector 5=priority (transmit)
: This device is not initally attached., It may be given
a file specification argument when attahced. Using the DC
device attaches the same file for both receive and transmit.
The DCR and DCT devices allow file specifications for just
receive or transmit, All registers exist if either DCR or DCT
is attached. _

If a teletype is attached for input, characters will
be available as 11SIM gets teletype interrupts. Characters
will not be lost due to not reading them fast enough. Non-
teletype input and any output Is allowed every ten simulated
microseconds., Characters output when ready is not on will be
lost.

The DC device uses dynamically allocated input-output
channels as discused under the DM device below,

174000 R/W RCSR, Receiver Status Register

0 NS Data terminal ready.

1 R/W Break, In simulator, sends a zero character
when set,

2 RO Carrier detect., In simulator indicates DCR
attached. _

3:4 R/W -Receiver speed., No effect in simulator.

5 RO Parity., |In simulator always zero indicating
even parity.
6 R/W Interrupt enable, allows interrupt on bit 7.
7 RO Done, indicates character available in RBUF.
8 NS Supervisory transmit data.
0 R/W Character length, No effect in simulator,

9 10 bits
0 8

9:1

H= OO

1
0
1

Vo

12 NS Receiver overrun,

13 NS Ring indicator, ' '

14 RO Carrier transition, Cleared by reading RCSR,
In simulator set when DCR attached or detached.

15 RO Error. OR of bits 12:14,

174002 RO RBUF, Receiver Buffer
0:7 RO Input character. Reading clears RCSR bit 7,

174004 R/W TSCR, Transmitter Status Register
0 R/W Request to send., No effect in simulator.
1 RO Clear to send., In simulator indicates that
DCT attached,
2 NS Maintenance.

£



-

3:4 R/W
efffect,
6 R/W
7 RO
in TBUF,
8 R/W
simulator,
15 NS
174006 WO
0:7 WO

bit 7.
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Transmitter speed select, In simulator no

Transmitter interrupt enable.
Ready. Indlicates ready to accept character

Stop code, O0=2 bits, 1=1 bit. MNo effect in

Supervisory receive data.

TBUF, Transmitter Buffer
Transmitted character. Loading clears TSCR
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D. DM, DMR, DMT, Asyncronous 1l6-1line Single Speed Multiplexer
3l4=interrupt vector S=priority (receive)
320=interrupt vector S=priority (transmit)

This device is not initially attached, A line number
from zero to fifteen should be supplied as a prefix argument
to any attach command and a file specification may be supplied
after each attach command. An attach on the DM device tries
' to attach the same file for both receive and transmit on the
"specified line., The DMR and DMT devices may be used to attach
receive and transmit sperarately. A line number from zero to
fifteen is also usually given with a detach command, DMR and
DMT may be used to detach just receive or just transmit, |If
no line number is supplied on an attach or detach, nothing is
attached ordetached. Instead, a print out of the status of
the DM lines is made.

If a teletype is attached for input, characters will
be stored into memory as 11SIM gets teletype interrupts,
Characters may be lost due to tumble table wrap around., Non-
teletype input and any output is activated every three
simulated milliseconds,

The DC and DM devices use dynamically allocated input-
output channels. Each receive or transmit attachment on each
line uses up one channel unless the device attached is TTY or
LPT |Ref &h|. Currently there are a total of six channels
available.

175000 R/W CSR, Control and Status Register
0 R/W Receiver enable, When clear disables all 16
receivers.,
1 R/W Full-half duplex select. Ilgnored in
simulator,
2 NS Maintenance.

h:5 R/W TBR extension bits, These bits also extend
all other address produced by the DM, |If on in the simulator
they cause a timeout error,

6 R/W Receiver interrupt enable. Allows bit 7 to
interrupt,

7 R/W Done. Set as each character is received.

12 R/W Transmit interrupt enable. Allows bits 13:15
to interrupt,

13 R/W System overrun., DM unable to get unibus In
time. May be set for checking purposes,

14 R/W Timeout, DM non-existant memory.' May be set

for checking purposes,
15 R/W Transmit done. Set as any bit of BAR goes to
zero.

175002 R/W BAR, Buffer Active Register
© 0:15 R/W One bit per line. Setting starts
transmission, Clearing aborts transmission, Bit set to zero

O

E\\
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when character count decremented to zero (see TBR).

175004 R/W BCR, Break Control Register
0:15 R/W One bit per line. Setting causes continuous
break tranmission on line until bit cleared by program or
reset,

175006 R/W TBR, Table Base Register

8:15 R/W This is the relocation pointer for the tables
in memory used by the DM device. It is extended by CSR bits
b:5, Since the bottom eight bits are always zero, the TBR is
a multiple of 4L00. The first sixteen locations it points to
are the current byte address of characters being transmitted
to each line. The next sixteen locations are the tranmission
byte counts. The third set of sixteen are not used in the
simulator but are normally the bit assembly words. The fourth
set of sixteen words is never used but the following sixty
four are the receiver tumble table, A internal pointer in the
DM circles through these words and is incremented once as each
character received is stored Into a word. The word will have
bit 15 on and will have the line number in bits 9:12, In the
simulator, bit 13 will always be on and bit 14 always off., On
a real DM these bits indicate parity and break respectively.
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E. EAE, Extended Arithmetic Unit KE11l=-A
This device is initially attached., Delays caused by
EAE operations are not simulated. Byte mode references can
write in the simulated status register,

177300 WO DIV, Divide
0:15 Wwo When the divisor is moved to this address,
the 32, bit dividend in the AC & MQ is divided by this number,

177302 R/W AC, Accumulator '
0:15 R/W High order word of arithmetic unit Contains
low order product on multiply, remainder or high order
dividend on divide,

177304 R/W MQ, Multiplier Quotient
0:15 R/W Low order word of arithmetic unit. Contains
low order product or quotient on divide, When written Into,
its sign is extended into the AC, :

177306 WO  MUL, Multiply
0:15 WO  When the multiplicand is loaded into this
address, the EAE multiplies this number by the number in the
MQ. '

177310 R/W SCSR, Step Count and Status Register
0:5 R/W The step count which contains the count for
long shifts and the step count following normalize.
8 R/W On shifts, set to last bit shifted:out of AC

& MQ.

9 RO Indicates that result is a stngle word in the
MQ. (Or of bits 12 and 13, this word.) -

10 RO Indicates that result is zero. (And of bits

11 and 12, this word.)
11 RO MQ is zero.
12 RO AC is zero,
13 RO AC is all 1's.
14 R/W Indicates result negative.
15 R/W XOR of operation causing overflow and bit 14,

177312 R/W NOR, Normalize
0:15 R/W ertlng into this address results in the 32,
bit number in the AC & MQ being normalized, This usually
means shifting left until the top two bits are different but
certain special numbers are checked for and handled :
differently. Reading this address fetches the shift count,

177314 wo LGS, Logical Shift
0:5 WO Output to this address results in a logical _
S?Ift of the AC & MQ (fllllng with zeros) the specified number
of bits.
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177316 1[0] ARS, Arithmetic Shift
0:5 WO Output to this address causes an arithmetic
shift of the AC & MQ (sign extension) with the shift count
being the value moved to this address.
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F. ET, DECtape ‘
21lh=interrupt vector  b6=priority
The simuator command structure for attaching this
device is not yet settled.

177340 RO  TCST, Control and Status Register
0:1 NS Extended Data.
2:4 NS Data Tracks,
5:6 NS Maintenance. v
7 RO Tape up to speed, Cleared when unit select
or reverse bit changed,
8 RO Non-existant memory, Cleared in the same
manner as bit 15,
9 NS Data missed,
10 RO Block missed.
11 RO Selection error.
12 RO l1legal operation,
13 NS Mark track error,
14 NS Parity error,
15 RO End zone., Cleared when a zero is loaded into
bit 15 or TCCM,

177342 R/W TCCM, Command Register
0 WO Starts action, clears ready.
1:3 R/W Command as indicated below:

Function
Stop all motion,
Read block number.
Read data.
Read all.
Stop motion in selected transport.,
Write timing and mark track.
Write data,
Write all.
4:5 R/W Extend bits of buss address,

6 R/W Interrupt enable.

7 RO Ready,

8:10 R/W Unit select,

11 R/W  Tape direction.

12 R/W Delay inhibit.

13 NS Maintenance,

15 R/W Error.

NV EFE W HO®

177344 R/W TCWC, Word Count
0:15 R/W Two's complement word count,

177346 R/W TCBA, Buss Address :
0:15 R/W Buss address for memory transfers,



C

177350

NS
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G. DF, The RF11/RS11 Disk
204=interrupt vector S=priority

This device is not initally attached. It is the only
device that may be given a file argument on attaching but acts
differently if not given a file argument. All other devices
that take file specifications simply use some Initial file as
changed by previous type-in if no file specification is
supplied. This device is simulated by storing the disk
contents in the simulator's core image. Two PDP-11 words are
stored per PDP-10 word.’

The DF device may be attached by a load command |Sec
VI| which loads disk contents information, A message is
printed and the information is loaded into the simulated disk.
If an attach command on the DF device is given a file
argument, the disk is attached and disk information only is
loaded from the specified file into the simulated disk. An
attach command with no file specification attaches a zeroed
disk., The :ZERDF command is also available to zero the dlsk
|Sec VI|.

Detaching the DF with a file name simulates a :DMPDF
|Sec VI| and then expunges the disk contents information in
core. |If no file is specified and the user has not done a
:DMPDF then the disk contents is lost by detaching the DF

device. e
Although in the simulator a disk transfer happens C;;

instantaneously in terms of cumulative simulated time, the

ready flag will not normally come on (possibly causing an

interrupt) until the right amount of simulated time has past.

The user can activate another transfer by setting go even when

ready is off.

177460 R/W DCS, Disk Control and Status
0 WO Setting causes the disk to execute ‘the
function selected by bits 1:2, clears bits 8:13, and clears
bit 15 unless bit 14 is set,

1:2 R/W Select one of three functions as shown in
this table:

Function

no operation

write

read

write check
3 NS Maintenance.

4:5 R/W Extended memory bits, Cause disk non-
existent memory error unless both on when addressing an 1-0
register.

6 R/W Interrupt enable, Allows bits 7 and 15 to
interrupt,
7 RO Ready.
8 WO Setting causes '"power clear'" of disk. M:;

ook
O Ol
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9 NS Missed transfer,

10 NS Write lock out,

11 RO Non-existent disk, On if DAE bits 2:4 are
non-zero,

12 NS Data parity error. :

13 RO Write check error. On if word read from
memory and word read from disk differ during a write check
operation.

14 RO Freeze, Or of DAE bits 10:15,

15 RO Error. Or of DCS bits 9:14,

177462 R/W CMA, Current Memory Address
1:15 R/W Current memory address, initially loaded with
the starting address minus two, incremented after each word is
transfered unless DAE bit 8 is on,

177464 R/W WC, Word Count _
0:15 R/W Word count, loaded with 2's complement of
block length and incremented by 1 before each transfer.
Overflow ends a function. Limits block size to 65,536 words.

177466 R/W "DAR, Disk Address Register
0:10 R/W Selects word of disk track for next transfer.
Incremented after each transfer, Overflow carries into track
address.
11:15 R/W Selects track for next word to be transfered.
Carries into and is extended by DAE bits 0:1,

177470 R/W DAE, Disk Address Extension and Error
0:1 R/W Track address extension, carries into bit 2.
2:4 R/W Disk address, in the simulator causes non-
existant disk error if non-zero, carries into bit 5.
5 RO Disk address overflow, causes non-existant
disk error.
7 NS Data request late.
8 R/W CMA increment inhibit,
10 RO Non-existant memory on disk reference.
12 NS C timing track error.
13 NS B timing track error.
14 NS A timing track error,.
15 NS Address parity error.

177472 NS -,'Data Buffer Register
177474 NS -, Maintenance Register

177476 RO ADS, Address of Disk-Segment
0:10 RO Real time disk position.
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H. LP, Line Printer
200=interrupt vector h=priority

The device is not initially attached. It allows
output to the "line printer'" through the same path as that
enabled by |B |Sec Il1|]. It may be given a file specification
to output to which will effect future |B or :WALLP output |Sec
X|. Detaching the LP does not terminated |B or :WALLP output,
Characters may be output every 6 simulated microseconds.
Characters output when done is not on will be lost.

177524 R/W LPS, Line Printer Status
6 R/W Interrupt enable, allows bit 7 or 15 to
interrupt,
7 R/W Done. Indicates ready to accept character in
LPB.
15 RO Error on output,

177526 Wwo LPB, Line Printer Buffer
0:6 WO Character to be printed. Loading clears LPS
bit 7.

l. LK, The KWll~L Line=Frequency Clock
100=interrupt vector b=priority
This device is initially attached. [t takes no file

name after an attach command on it but a non=-zero prefix
numeric argument will set the "line frequency" used it its
operation., This is initally 60, The cumulative simulated
time is used to drive the LK so its actions correspond to
simulate real time.

®

177546 RO LKS, Line Clock Status '
6 R/W Interrupt enable, aloows bit 7 to request
interupt.
7 RO Set to one every cycle of line current,
cleared by reading. :



C
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J. PR, High Speed Paper Tape Reader

70=interrupt vector b=priority

This device is not initially attached. It takes a
file specification to read from, A nonzero numeric argument
will set the PR to rad in image or ASCI| mode as the argument
is one or greater than one. ‘Image mode is the initial setting
and must be used to read properly from the PTR |Ref 4| which
is the initial file specification. A character may be read
from the PR device every 6 simulated microseconds but no data
is lost if characters are not read fast enough,

177550 R/vW PRS, Paper Tape Reader Status

0 Wo Reader enable, requests read of next
character, can be set only if bit 15 clear, setting clears PRB
and sets bit 11,

6 R/W Interrupt enable, allows bits 7 and 15 to
interrupt, ‘

7 RO Done, set by character available, cleared by
reading PRB.

11 RO Busy, set by setting bit 0, cleared by bit 7
coming on. :

15 RO Error, set by end of input.

177552 RO PRB, Paper Tape Reader Buffer
0:7 RO Reader character buffer,

K. PP, High Speed Paper Tape Punch
7h=interrupt vector h=priority ,

This device is not initially attached., It takes a file
specifcation to write on. A non-zero prefix numeric argument
will set the PP to read in image or ASCI!| mode as the argument
is one or greater than one. Image mode is the initial setting
and must be used to write properly on the PTP device |Ref L]
which is the initial file specification, Characters may be
output to the PP device every 30, simulated microseconds.

Data output when ready is not on is lost,

177554 R/W PPS, Paper Tape Punch Status
6 R/W Interrupt enable, allows bits 7 and 15 to
interupt,
7 RO Ready, cleared by l1oading PPB, set when ready
for more data.
15 RO Error on output,

177556 Wwo PPB, Paper Tape Punch Buffer
0:7 WO Punch character buffer,
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L. TK, Teletype Keyboard

60=interrupt vector b=priority

This device is initially attached and allows Iinput
from the user's teletype to the simulated PDP-11 program. No
file specification is taken by this device but a non-zero
prefix numeric argument will set the ratio between simulated
real teletype speed and real teletype speed. (This Is
initially set to 1000,) Thus an argument of one would alllow
one input character per one tenth second of simulated time or
L seconds of real time. In the simulator, as opposed to the
real PDP-11, data is not lost due to not reading it in time.
However, characters buffered by the time-sharing system will
be lost on transition to command level,

177560 R/W TKS, Teletype Keyboad Status
0 NS Reader enable.
6 R/W Interrupt enable.
7 RO Done, character available, Clears bit 11
when set.
11 RO Busy, character being read.

177562 RO TKB, Teletype Keyboard Buffer
0:7 RO Character buffer, reading clears bit 7 In
TKS.

M. TP, Teletype Printer

bl=interrupt vector b=priority

This device is initially attached and allows output to
the "console" through the same path as command level type out
|Sec Il1l}]. No file specification is taken by this device but
a non-zero prefix numeric argument will set the ratio between
simulated real teletype speed and real teletype speed. This
is initially 500, (See description of TK device,) Writting
in TPB when ready is off will casuse output to be lost.

177564 R/W TPS, Teletype Printer Status
2 NS Maintenance control.
6 R/W Interrupt enable,
7 RO Ready.

177566 WO  TPB, Teletype Printer Buffer _
0:7 WO Character buffer, clears bit 7 in TPS when
loaded.
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N. Console Data Switches Register
See references 1 and 2.

177570 RO SWR, Switch Register
0:15 RO This location represents the console data
switches. Although read-only for a simulated program, it can
be deposited into by command level,

0. Processor General Registers

h=jnterrupt vector

l10=interrupt vector

20=interrupt vector

30=interrupt vector

34=interrupt vector

See references 1 and 2. The processor registers are
printed by :REGS.

177700 R/W through 177716, %0 through %7
0:15 R/W %0 through %5 are the PDP-11's general
purpose registers. %6 is used as the stack pointer for
interrupts. %7 is the program counter,
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P. 145, PDP-11/u45 Features
240=interrupt vector priority variable _

With this device attached, as it is initially, the
following PDP-11/45 op-codes become available: XOR, MUL, DIV,
ASH, ASHC, SXT, SPL, RTT, SOB, and MARK, (Estimated times are
used for these operations in advancing the cumulative
simulated time.) The PDP-11/45 segmentation option and
floating point processor option and their associated
instructions are not simulated, See reference 2.

177772 R/W PIR, Programmed Interrupt Request
1:3 RO Priority level of highest request (bits
9:15). ,
5:7 RO Same as 1l:3.
9:15 R/W Program set requests for interrupts, Bit n
is priority n minus 8.

177774 NS -, 11/45 Stack Limit

Q. Processor Status Register

li=interrupt vector .

The trace trap enable bit causes a trap through 14 at
the end of most instructions., See references 1 and 2.

177776 R/W PS, Processor Status

0 R/W Carry flag (C).
1 R/W Overflow flag (V).
2 R/W Zero flag (Z).
3 R/W Negative flag (N),
L R/W Trace trap enable (T).
5:7 R/W Processor priority., Interrupts of equal or
lower priority are inhibited,

A



