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Purpose
This section describes the multi=ievel scheduling algorithm which is

used by the Traffic Controllier In order to muitiplex the available

processor=time among ready processas,

Backgsround
The reader is referred to the paper “An Experimental Time Sharing System"
by F. J. Corbatd, M. Merwin=Dagge:t and R. C. Daley which was presented

at the 1962 Sprong Joint Computer Counference and which describes the

F, J. Corbatd multi=-level scheduling algorithm.

introduction

The Traffic Controller maintains in the Active Process Table (APT) a

°

threaded list of all ready processes, named the ready-list; it is a linear

thread which goes through the APT and which is broken into subthreads,

J.1.2) is that it can be accessed

jen)

or queues. Typical of the ready l1ist (see
sequentially as a whole (when selecting the next process to run), or
partially by means of direct accass to & .iven queue (when putting a process
on the ready list.) The number of queues in the ready list is fixed at

tialization time: queues are numbered from 1 (highest priority)

-t

system=in
to q (number of queues, lowest priority) and are accessed directly by
their number. Associated with each process in the system is a level number
1 which corresponds to the r v 1ist queue into which this process'APT

entry may currently be threcded.
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Also associated with each process (and kent in the Process
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Segment (PDS)) are two level numbers, named lowest=-level and highest=level,

mmed which delimit the hmmhmmim  Towest- and highest-=priority

Q.

numbers this process can assume, and a value name

D

time-unit and which

is used in the computation of the process' time allotment.
The scheduling algorithm alwavs increments a process' current level

number by one, putting it into a2 lower-priority queue, but not below its

11

lowest-level marksi. If it is called with an "interaction-sw'" set to "

On”

-

it knows that the process is interacting with a human being and is blocking

itsnlf awaiting human resg

ho]

onesn, The scheduler then scts the process current

level number to highest=level,
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The computed time allotment

number and its time=-unit.

The scheduling aleorithm

Following is the scheduling algorithm, in PL/1 language. "level' stands

for the process'! current level number, all other symhois have been mentioned

above:

if level < highest_level then leve! = highest_level - 1:;
if interaction_sw then level = hi~hest_level = 1; .1Z’
level = level + 1: . o
if level > lowest_level then level = lowest_level ;
time_allotment = time_unit = (7 =% Toval) ;
Implementation
The scheduler is invoked in two places ~nly, subroutine restart and
subroutine block wheh bloeck = called with an interaction-sw = "on'",
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Therefore, for reasons of efficiency, the scheduler is coded in-line
V)

and does not include the secornd {F =227 = when invoked in restart.
When a process is awakened for the very fir:st time, and the awakening

process does not know its level-boundaries nor its time-unit, the process

is affected a current level number which s a system constant and a

time allotment which is barely sufficient %o carry the process out of the

<

Traffic Controller. 't then ge*s a *imer runout interrunt and reschedules

itself properlv.
W Certain level numbers are reserved, Lovel number 1 (the highest=-priori

is reserved for system daemon nprocesses (il.e. the Traffic Controller

v)

Daemon Process). lLevel number g (the . lowest priority) is reserved exclusivel

for the idle processes: these nrocesses never block themselves, they always

call restart and thread thems~lves onto the ready list. Conseguently, the

ready list is never empty.



