
































































































































































































































TIME

CLOC

RSTR

STAT

LINK

PLEV

RTIM

This two word entry contains the time of day at logon. It is used to
update the accounting information at logoff.

This entry contains the time of day value when the 2 second time
slice will run out (was 1 second in 2000A).

Contains the starting address of the program when initially placed on
the queue, and the restart address when the program is suspended.

When this user is on the queue the status word indicates the program
type. When the user is not on the queue, it indicates the reason why.

-3 %ENTO Enter statement timed out

-2 %DISC Disconnect desired because user hung up, not
logged on, BYE

-1 Initiate abort
0 Idle
+1 %ABOR  Abort being processed
+2 %PINPT Input suspend
+3 %OUTW  Output suspend
+4 %SYNT Processing syntax line

5-61B Command routine
5=RUN, 6 = LIST, etc
(reference Command Table, page 249/#20)

This entry contains the address of the next lower user on the queue.
The contents have significance only if the user is on the queue.

This word is used in conjunction with LINK and contains the priority
of the user when he is entered on the queue.

0  Syntax system library routines once started, return from 1/O
suspend

1 RUN, LIST, PUNCH
2 System library routines before they reach the top of the queue
4 Computer bound (RUN) programs

A new entry for ENTER command. It contains the response time for the
ENTER input.

Table 12 gives the addresses for the teletype table entries. The contents of
TNUM is fixed for each user and the value is shown.
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SYSTEM PROCESSOR TTY TABLE

TABLE 12

o(0oB) 1(1B) 2(2B) 3(3B) 4(4B) 5(58) 6(6B) 7(7B) 8(10B) 9(11B) 10(12B) 11(13B) 12(14B) 13(15B) 14(16B) 15(17B)
FLAG |[33103 33123 33143 33163 33203 33223 33243 33263 33303 33323 33343 33363 33403 33423 33443 33463
TNUM 133104 33124 33144 33164 33204 33224 33244 33264 33304 33324 33344 33364 33404 33424 33444 33464

(0)  (400) (1000) (1400} (2000) (2400) {3000) (3400) (4000) (4400) (5000) (5400) (6000) (6400) (7000}  (7400)
DISC |33105 33125 33145 33165 33205 33225 33245 332656 33305 33325 33345 33365 33405 33425 33445 33465
PROG |33106 33126 33146 33166 33206 33226 33246 33266 33306 33326 33346 33366 33406 33426 33446 33466
D 33107 33127 33147 33167 33207 33227 33247 33267 33307 33327 33347 33367 33407 33427 33447 33467
NAME(3)33110 33130 33150 33170 33210 33230 33250 33270 33310 33330 33350 33370 33410 33430 33450 33470
TIME(2)|33113 33133 331563 33173 33213 33233 332563 33273 33313 33333 333563 33373 33413 33433 33453 33473
CLOC |[33115 33135 33165 33175 33215 33235 33255 33275 33315 33335 33366 33375 334156 33435 33465 33475
RSTR |33116 33136 33156 33176 33216 33236 33256 33276 33316 33336 33356 33376 33416 33436 33456 33476
STAT 33117 33137 33167 33177 33217 33237 33257 33277 33317 33337 33357 33377 33417 33437 33457 33477
LINK |33120 33140 33160 33200 33220 33240 33260 33300 33320 33340 33360 33400 33420 33440 33460 33500
PLEV |33121 33141 33161 33201 33221 33241 33261 33301 33321 33341 33361 33401 33421 33441 33461 33501
RTIM |33122 33142 33162 33202 33222 33242 33262 33302 33322 33342 33362 33402 33422 33442 33462 33502

24239-60001,2 (20008 REV B)




4-4 Loader

The loader in the 2000B is quite similar to the 2000A. However, the Communi-
cations Processor program is loaded first through the System Processor Photo
Reader and its program is started at address 2.

The rest of the core based system and library programs are similar. The Equip-
ment Table has the phone entries deleted but the number of ports added.

The greatest difference now is the ability to open a selected number of swap
tracks. It makes more efficient use of the disc for systems smaller than

32 users.
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System Power Fail




CHAPTER b5
SYSTEM POWER FAIL

5-1 AC Power Considerations

Material on the AC power considerations is covered in detail in the Site
Preparation Manual. Because of its importance, and because of the subtle
nature of these system crashes, the AC power considerations are mentioned
here.

The provision for power fail in the time share system is important. The nature

of the AC power line is a key system parameter. Ideally, the primary power
distribution from utility companies is constant both in frequency and in amplitude.
In actual practice the AC lines may have significant noise superimposed on them.
This is particularly true in industrial environments containing large motors and

air conditioning equipment. In these cases, switching transients may produce

very low or high input voltage for long periods (tens of milliseconds).

The power supplies store some energy in the filtering capacitors. The power low
line circuitry must sense the failure in the AC line soon enough to signal the power
fail condition and still allow the computer to continue operating normally for a
few milliseconds. The actual specified minimum time is 2 milliseconds although

4 to 6 milliseconds is more typical.

Good installation procedure requires an adequate power rating on a common
circuit (single phase or 3 phase) which powers all the system equipment. In cases
where long power lines are required or separate primary circuits are used, it may
be difficult to adequately provide for power fail conditions. This is due to noise
and system ground loops. The Discs and Drums are rather susceptible to this
system noise.

The system power fail provides an independent power fail routine for each
processor. The processors are not crosscoupled with Power On or Power Fail
hardware status signals.

5-2 Communications Processor Power Down
Figure 45 shows the block diagram of the Power Fail routine. Since characters

being input or output to a terminal require 50 or 100 milliseconds a power
failure will usually result in a garbled transmission.
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The hardware interrupts to location 4 for both power up and power down. This
requires the software routine to test the hardware Flag FF to determine the
direction. The program then goes to the proper segment to service the interrupt.
For power failure the Flag will be clear. The A, B, E, and O registers are saved.
The interrupting address is saved. The System Processor acknowledgement of the
last request is determined. The POWC2 communications flag is cleared to indicate
the machine was running at the time of interrupt. The Communications Processor
then clears the Control FF at S.C. = 4 to allow restart when the power is restored.
It then executes a halt 4 @ P = 4754,

5-3 Communications Processor Power Up

When the power is restored an interrupt to S.C. = 4 takes place. The routine
determines power is coming up because Flag 4 is set. It determines that the
machine was running at the time of power failure. If the machine was not running
it commences at the INIT routine as on a relaod in the System Processor.

If the computer had been operating at the time of power fail it is now necessary
to restore conditions and resume the program. This code starts at POWUP.

To protect itself it clears the POWF and clears Flag @ thus inhibiting interrupts.
If the last command had not been acknowledged by the System Processor it sends
this command again, It initiates the hardware conditions for the Multiplexor
Data boards. The Multiplexor Output data bits are all set. These are TTY stop
bits, and insure synchronism. The program then restores the A, B, E, and O
registers, It then sets the Control FF at select code 4 to allow a subsequent
interrupt. It then returns to the program location which was executing at the
time of the power fail interrupt.

5-4  System Processor Power Failure

Refer to figure 46 for the System Processor power failure routine. The power

fail interrupt occurs both for power failure and for power restore. Thus whenever
the interrupt to select code 4 occurs the software must check the hardware Flag
at select code 4 to determine the directional sense (i.e. power up or power down)
of the interrupt. This allows the jump to POWI for power up/restart.

If the directional sense is down the program continues execution at POW for the
shut down sequence. The routine first temporarily saves the A, B, E, and O
registers,

Because the routine is non-reentrant an interrupt for failure from the restart
portion is not serviced. The computer executes a halt 4 @ P = 32466. This
will allow the execution of the entire power up sequence when power is restored.



Running at
power fail

POWUP

Q

2

Interrupt
S.C.=4

JSB POWR

Put 177777
in char
TTY entry

?

POWR

STC MPY

Set stop bits

Clear power Put last code CLC 13B,C POWC2=0 ™ CLC 13 STC MPX,C ivad i i
y ’ g R d if for all ports
fail flag P Clear flag 0 —P»| word in output —P STF 13 agzs?vnﬁeg?d hold Initialize — usei:;?:\o:)e:t:t:- B !\ZII;SU$0=
POWF =0 reg SC 13 Looks normal n > g interrupt multiplexor out a phones board MPOT1 = -1
NO

STC 13,C

Send again
Power down

Did Set power fail flag
Save A-reg . Sys. Proc. POWF =1
Save interrupt " CLCc4a HLTO
Save B-reg B return address acknowledge POWC2=1 machine was to allow restart @P =4754
Save E-reg last req running
POWC2=0

Restore E-reg
Restore A-reg
Restore B-reg

—

sTC4,.C
Allow power
fail interrupt

Return
JMP POWP,I

FIGURE 45. COMMUNICATIONS PROCESSOR POWER

FAIL BLOCK DIAGRAM
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§TC 10,C Output last Make it look Reset console

:?‘:;; ‘:::gpleted Acknowledge request to like Comm Proc CLC 11 STC 16 STC 12T v with prior

interru tsy P communications P communications —» acknowiedged it PO“ t want = Start TBG | Enable r TTY control

in p processor request processor STF 11 interrupt console input word

STC 11,C
Send again
POW 29
Int add Clear POWFF
YES Disc transfer nta r YEs ISZ POWFF A-reg = Disc addr JS? .L‘DISC c|_|: 0 to lndicate
below In case of — & = Core addr Reinitiate . interrupt was
underway disc routine another power fail the transfer Hold interrupt not from
? power fail routine
pow27 L NO

Restore
E-reg Int addr
O-reg above
A-reg disc routine
B-reg ?
STFO Interrupt from
or NOP disc routine
to establish A-reg = Disc addr
FLAG O B=0
condition

JMP POWP,|

Return
JMP DSCST

FIGURE 47. SYSTEM PROCESSOR POWER
FAIL BLOCK DIAGRAM SHEET 2 OF 2
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If the power failure did not originate while executing the power fail routine

code area then it is considered a normal power down interrupt. The A, B, E, and
O register contents are transferred from the temporary locations to their normal
locations. The return address is saved. It is necessary to save the status of certain
hardware flip flops. Corresponding bits in a flag word are set to indicate the
hardware Flag FF is set. Each of the I/O Flag FF’s can be tested with the SFS
instruction. The status is saved in POWFL.

The condition when the flag is set may mean that an interrupt is imminent, that
one is in the process of being serviced, or that an acknowledgement had taken place
but did not require an interrupt. During restart each of these possibilities is
pursued with the proper action taken each time.

The status of the interrupt system is determined and saved. Note it was not
necessary to clear Flag @ because the interrupt at select code = 4 effectively
inhibits all other interrupts. The Control FF at select code 4 is set allowing an
interrupt if the power is restored before going completely down. The machine
then executes a halt ¢ @ P = 32466.

It is interesting to note that any disc transfer underway at power failure continues
until the PON (power on) signal drops. This normally occurs 2 to 4 milliseconds

nn-ov 'Faﬂnrn ic r]pf-prm{nar‘
Aaitll idnrulv 1o GOLTiiiniicl.

5-b  System Processor Restart

When an interrupt to select Code 4 is received and the Direction FF indicates
power is coming up the power fail routine begins execution at POW1. If power
comes up and immediately fails again it is not desirable to continue the power up
processing. The Control FF at select code 4 is set which allows an immediate
interrupt for power failure. The pointers POWI and POW] are set up and will be
used to service the I/O Flags. The Time Base Generator is initialized with the
proper time period. The system console is reset to the Input/Output, and

Punch and/or Print conditions encountered at the time of interrupt.

A software loop determines which of the I/O devices require servicing. The status
of the 1/O Flag FF is available from the POWFL Word. The Flag FF is set by the
Device Flag and cleared by the I/O service subroutine just prior to exit. If the
Flag FF for a particular I/O device is set and the interrupt return address caused
by power failure lies within the bounds of the I/O service routine clearly the

I/O interrupt had been received and was being serviced.
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In this case we will return to the 1/O service subroutine upon completion of

the power fail restart currently being executed. An interesting hardware trick is
used to establish the proper hardware conditions. An aside is in order to point
out the normal hardware conditions. The Device Flag signal sets the Flag
Buffer FF. At T2 the Flag FF is set. At T5 (assuming certain other hardware
conditions are true) the IRQ FF is set. This IRQ FF toggles until its interrupt
(phase 4) is granted. Then the Interrupt Acknowledgement is sent which

clears the Flag Buffer, keeps the IRQ FF cleared, and the I/O service routine is
actually started. This is the condition we find ourself in for our I/O servicing
power fail loop.

The trick used to set up this hardware condition is to allow an interrupt, but
to change the contents of the trap cell so no JSB is executed. This sets all of
the hardware conditions we need. The trap cell is then restored. When the
power fail restart is completed the program execution will resume where it
was suspended.

In the case where the Flag FF was set but the Interrupt return address did not
lie within the boundaries of the I/O service routine the interrupt was imminent.
It is sufficient to set the Flag on this device and the interrupt will take place
normally.

When all of the I/O hardware Flags have been serviced the restart program
continues at POW14. A STC 10,C sends an acknowledgement to the Communica-
tions Processor (whether needed or not). If power goes down on a single machine
one communications request to that machine may be lost. This system has

no way to tell whether this condition has occurred. This is the reason a common
primary power circuit to the entire system is preferable to separate circuits.

It is normally better to ignore the potentially missed request than to repeat it

and possible duplicate its execution. An example of this occurs when the

System Processor fails, Meanwhile the Communications Processor continues to
operate. If the HVL or BFL request were sent while the System Processor power
was off the command would be ignored. On power restart an acknowledgement
would be sent when in fact no servicing had taken place. This particular sequence
would result in the user being in limbo. He could abort with the Break key.

All other keyboard inputs would be ignored.

The System Processor repeats its last request if the Communications Processor
had not acknowledged it (Flag 11 will be set indicating the acknowledgement).
The Time Base Generator is started. The system console is enabled and restored
to the prior hardware mode. At this point we are about done. If ENDSK =

it indicates no Disc transfer was underway. The A, B, E and O registers are
restored. The Interrupt system is re-established and the program control returns
to the P register location at the time of power fail.



If ENDSK is set it indicates a transfer was being processed. A Disc transfer
cannot be restarted midway. If the interrupt took place within the actual
Disc routine coding the entire initialization is repeated. The return is to
DSCST. If the interrupt does not take place within the Disc routine it
indicates the initialization was completed. It is not necessary to repeat this so
just the actual transfer is repeated. The routine is started at LDISC.

5-6  Power Fail Symptoms

After studying the detailed block diagram of the power fail routines we can better
understand the symptoms of the operating system.

If only one machine halts, meanwhile a communications request originates in the
second processor, and then the first machine comes up again, the request will be
lost. Thus, it is highly desirable to power both machines from a common AC
power line. When both processor go down together the possibility of an individual
user being tied up is greatly reduced.

The nature of the problems which can occur is rather straightforward when the
power fail routine and communications requests are understood. Because the time
to send or receive a TTY character is long all characters in process at the time of
the Communications Processor power fail are likely to be garbled. Since most of
the communications requests originating in the System Processor are unique to

an individual user a momentary failure in the Communications Processor will
probable affect only a single user. The first request from the System Processor will
be lost and the lack of an acknowledgement will hold the System Processor in the
SFS 11, JMP*-1 loop.

In the case of power fail in the System Processor interesting things happen to

the terminals. The frequency of requests by the Communications Requests

is low, but each one normally requires action by the System Processor. The

first request is initiated normally. The second request causes the Communications
Processor to hang up in the OTCB and OTCS routine waiting for the acknowl-
edgement. At this point it can no longer service the terminals. They may run
open or cease to function. User control may normally be established by pushing
the Break key, but only after power is brought up again on both computers.

The Break key works by causing an abort. The abort is serviced irrespective

of the various status and flag words pertaining for that particular user.

Sleeping the system is another way to clear up possible trouble following power
fail. It is not desirable however, because this also wipes out all current users
programs in the swap areas. Power Failure in the Communications Processor
normally results in cutting off all dataphones. This is a result of the “fail safe”
nature of the dataphones. The absence of the positive Data Terminal Ready
signal for more than one second is an automatic disconnect.
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5-7  Sleeping With Communications Processor Malfunction

When sleeping the system certain requests are sent to the Communications
Processor. It responds in the normal manner (i.e., by executing the request

and the acknowledgement). If the Communications Processor is no longer
working it fails to send the acknowledgement. This causes the System Processor
to loop with a SFS 11, JMP *-1 (102311 = SFS, 024XXX = JMP * -1). If this

is encountered verify it by pushing HALT, then SINGLE CYCLE.

If the Communications Processor is still able to run a short emergency program
at starting address 100 is used to allow system sleep. It toggles the Flag for
command acknowledgement. There exists a condition during syntax checking
when the System Processor requires a carriage return. The emergency sleep
program also sends this carriage return. If the Communications Processor is
unable to execute this emergency sleep program a more powerful sleep
technique is required.

An alternate method clears each JMP *-1 instruction in each SFS, JMP *-1
loop encountered. To do this Halt the machine when the loop is encountered.
Single cycle to verify the loop. When the T-register contains the 102311 the
M-register accesses the JMP location. Clear the switch-register and LOAD
MEMORY. Push RUN to continue. This process will be repeated a few times
allowing the complete sleep to take place.

When the Communications Processor is returned to service the system may
be brought up from Disc or Mag Tape in the normal manner.
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