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Real Time OS
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SUPERVISE RESOURCES & FUNCTIONSSUPERVISE RESOURCES & FUNCTIONS
MEMORY MANAGEMENTMEMORY MANAGEMENT
INPUTINPUT--OUTPUT MANAGEMENTOUTPUT MANAGEMENT
CREATES & MANAGES FILESCREATES & MANAGES FILES
PROGRAM EXECUTION CONTROLPROGRAM EXECUTION CONTROL
PROVIDES A USER INTERFACEPROVIDES A USER INTERFACE

WHAT DOES AN OPERATING SYSTEM



3

Digital Systems

IN A SYSTEM WITH CRITICAL TIME CONSTRAINTSIN A SYSTEM WITH CRITICAL TIME CONSTRAINTS
TIME DEPENDENT PROCESSESTIME DEPENDENT PROCESSES
SIMULTANEOUS SIMULTANEOUS PROCESS EXECUTIONPROCESS EXECUTION
COMUNICATION BETWEEN PROCESSESCOMUNICATION BETWEEN PROCESSES
DYNAMIC RESOURCE ALLOCATIONDYNAMIC RESOURCE ALLOCATION
DYNAMIC PRIORITY ALLOCATIONDYNAMIC PRIORITY ALLOCATION

WHAT IS A REAL TIME OPERATING SYSTEM (RTOS)

THE O.S. HAS TO ASSIGN RESOURCESTHE O.S. HAS TO ASSIGN RESOURCES
AT EVERY INSTANT OF TIMEAT EVERY INSTANT OF TIME ACCORDINGACCORDING

TO DIFFERENT PROCESS STATUSTO DIFFERENT PROCESS STATUS
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MULTITASK (Time Sharing)MULTITASK (Time Sharing)
MODULARMODULAR

TOTAL SYSTEM CONTROLTOTAL SYSTEM CONTROL
MEMORY CONTROLMEMORY CONTROL
INTERRUPT CONTROLINTERRUPT CONTROL
PERIFERALS CONTROL (PERIFERALS CONTROL (DriversDrivers))

REAL TIME OPERATING SYSTEM (RTOS) BASIC CHARACTERISTICS



5

Digital Systems

TASK1: OPERATION 1
OPERATION 2
OPERATION 3

TASK2: OPERATION 1
OPERATION 2
OPERATION 3

TASK3: OPERATION 1
OPERATION 2
OPERATION 3

TASK1: OPERATION 1

TASK2: OPERATION 1

TASK3: OPERATION 2

TASK1: OPERATION 2

TASK3: OPERATION 1

TASK2: OPERATION 2

TASK3: OPERATION 3

TASK1: OPERATION 3

TASK3: OPERATION 1

TASK2: OPERATION 3

SEQUENTIAL TIME DIVISION
∆t

TASK
ADMINISTRATION
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PROGRAM MODULE EXECUTION

PROGRAM

1st INSTRUCTION

DATA

1st DATUM

MEMORY
(PC)

(FP*)

THE O.S. CONTROLS:THE O.S. CONTROLS:
PROGRAM POSITIONPROGRAM POSITION

REENTRANTREENTRANT
POSITION INDEPENDENTPOSITION INDEPENDENT

DATA POSITIONDATA POSITION
RELATIVE ADDRESSING(RELATIVE ADDRESSING(offsetoffset))

* FP = Frame Pointer. Uses a register
as a pointer to data space
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PROGRAM

X$Trap#

MEMORY

OPERATING SYSTEM CALLS

USER PROGRAM CALLS THE O.S.:USER PROGRAM CALLS THE O.S.:
INPUTINPUT//OUTPUTOUTPUT
INTERRUPTSINTERRUPTS
OTHER SERVICESOTHER SERVICES

parameter passing
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PROCESS 1 PROCESS 2buffer

PROCESS 1
PROCESS 2

buffer 2

buffer n

buffer 1

PROCESS 1
PROCESS 4MAILBOX 2

MAILBOX 3

MAILBOX 1
PROCESS 2
PROCESS 3

INTER-PROCESS COMUNICATION

BUFFERBUFFER

QUEUEQUEUE
MAILBOXMAILBOX


