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Clock Services provided by the Supervisor 
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fu.rpose 

A fundamental function of the Mu1ties supervisor is to 
provide eo•ordlnatlon of use of the system hardware cioeks. 
Thes.e hardware clocks .are es sent 1a 1 for supervisory functions 
including, 

1o Resource ~counting and a11oe~tlon 
2. Resource scheduling · 
3o Resource usage monitoring . 
4~ Labeling data with Instant of creation 
So Inltlatlng perlodlc housekeeping functions 
6., Triggering time-dependent strategy changes 

In addition» many user programs have need for similar 
functions, and ln addition: 

le Runaway loop control for undebugged programs 
2., Triggering programs on occurance of specific time 

or date and time or P•ssage of ai time interval 
3~ Time ~nd date computation ln programs 

This section discusses the range of clock services provided 
by the supervisor both for itse,f and r-or user pr~r•so lt 
also mentions briefly the hardware clocks on \\filch these 
services are basedo The following sections specify In detail 
the operation of the modules villeh provide the !Serviceso 

The clock services provided by the supervisor to a process 
are divided into two categories: real time clock services 
and processor execution meter services, The execution metero 
by deflnitlon 0 counts only \\tten the process is runnlngo 
\ilillle the real-time clock •rehes on without pause even when 
the process is ready or blocked~ 
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The Real•tlme clock services are based on a harddare 
"Calendar Ctock11 accessible through a Memory Controller as a 
special register. This register contains a double•wc,rd 
integer which is Incremented once per microsecond. The 
Calendar Clock is adjusted before system startup to contain 
the time since a fixed reference point~ 0000 GMT, January 
1, 1901. Section BD.10.02 describes a standard procedure 
for converting the double-word integer back and forth from 
a local date and time or a date and time in another time 
zone if the user desires. · 

Associated wlth the Calendar Clock is a calendar interrupt 
mechanism. A process may request that a wakeup 
occur when the calendar clock passes a specific value. or 
when a specific real time interval has passed. To provide 
this service, the supervisor uses a second register in a 
Memory Controller, which is program settable and is continu• 
ous 1y compared with the Calendar Clock. Whenever the two 
registers are equal. a system interrupt is automatically 
generated. The supervisor module which co-ordinates usage 
of the calendar interrupt register ts described in section 
BO. 10.03. 

Execution t:,eter 

The fundamental purpose of the execution meter ts to 
provide a measure of processor usage by a procedure. The 
supervisor uses a 24•bft hardware regi~ter in each processor 
to simulate a separate execution meter for each process as 
\'I.fell as to enforce processor usage limits set by the 
scheduler. The hardware register counts down once for each 
memory reference made by the processor and will cause a 
processor fault as It passes zero. The Basic Execution Meter 
Module described in BD.10.04 uses this hardware register to 
provide for each process an execution meter which can be set. 
readp and used to generate a wakeup on runout. 

A second module, the process execution meter co-ordinator • 
. is described in section BD.10n05. This module permits any 
nunt,er of procedures within a process to 0 use" independently 
the single execution meter provided by the basic execution 
meter module. 


