' Chorus Systems, 1994Chorus Systems & SCOA Realtime Open Systems Solutionfor Distributed Embedded Applications1

' Chorus Systems, 1994 Realtime and Open Systems Computing CHORUS/Fusion for SCO Components A Typical ApplicationOutline2

' Chorus Systems, 1994Realtime Embedded ProcessHard realtime constraints Limited Unix requirements Embedded configurationsqLimited memoryqDedicated deviesqNo file system attached Drive devices Interact with other process levels3

' Chorus Systems, 1994Realtime Unix Process Soft/Hard realtime constraints depending on:qData rate from embedded processesqRequired response time to user interactionsqData processing time Unix requirementsqFile systemsqGraphical interfacesqHigh level interactions4

' Chorus Systems, 1994 SCO UNIX source and binary compatibilityqUNIX SVR3.2/POSIX 1003.1 system callsqNetworking: Sockets, TCP/IP, etc.qC-LibraryqX-Clients, X-Client librariesqS5, AFS file systems Native SCO ODT applications supportedqData base management applicationsqDevelopment tools: compilers, linkers, debuggers, etc.qUser interface tools: xterm, etc.qThird party softwareUnix FunctionalitySCO Open Systems Software5

' Chorus Systems, 1994Realtime functionalityPOSIX 1003.1/b and 1003.1/c Realtime extensions to POSIX 1003.1q_POSIX_MEMLOCK, _POSIX_MEMLOCK_RANGEq_POSIX_MEMORY_PROTECTIONq_POSIX_MESSAGE_PASSINGq_POSIX_PRIORITY_SCHEDULINGq_POSIX_SEMAPHORESq_POSIX_SHARED_MEMORY_OBJECTS Multi-thread extensions to POSIX 1003.1q_POSIX_THREADSq_POSIX_REENTRANT_FUNCTIONSq_POSIX_THREADS_ATTR_STACKSIZEq_POSIX_THREADS_PRIORITY_SCHEDULING6

' Chorus Systems, 1994

Thread SchedulingThreads mapped onto CHORUS/Nucleus threads Each thread is associated with a scheduling policy Each thread is associated with a scheduling priority7

FIFO_PRIO_MAXFIFO_PRIO_MINRR_PRIO_MAXRR_PRIO_MIN

Queued threadsScheduling policies and prioritiesProcess

' Chorus Systems, 1994Realtime functionalitySupervisor execution mode (dynamic) Run in supervisor address space Handle hardware events (traps, interrupts) Access to memory locations and priviledged instructions Optimized context switch8

Kernel ComponentsSupervisor address spaceTraps and InterruptsUser address spaces

ProcessesProcesses

' Chorus Systems, 1994CHORUS/Fusion Realtime Server9

Process Manager

SVIPC Manager

Sockets ManagerCHORUS Nucleus callsCHORUS Nucleus ( Scheduler/Memory Mngt./IPC )HardwareGeneric MicrokernelUNIX Servers

SCO UNIX and CHORUS/Fusion system calls

Object ManagerDevice ManagerPOSIX Object Manager

RT Embedded ProcessRealtime UNIX ProcessesRealtime Embedded ProcessesUser ModeSupervisor ModeSCO UNIX ApplicationsEmbedded Processes

' Chorus Systems, 1994CHORUS/Fusion Realtime Node10

Process ManagerCHORUS Nucleus callsCHORUS Nucleus ( Scheduler/Memory Mngt./IPC )HardwareGeneric MicrokernelRT-POSIX Servers

SCO UNIX and CHORUS/Fusion system calls

POSIX Object Manager

RT Embedded ProcessUser ModeSupervisor ModeEmbedded Processes

RT Embedded Process

Realtime Embedded Processes

' Chorus Systems, 1994CHORUS/Nucleus11[Machine dependent] Communications( Transparently distributed IPC )Real-time ExecutiveMemory Management( Linear, segmented, or paged virtual memory )Supervisor(Interrupts, exceptions and trap handling)

[Machine dependent][Portable][Portable](Thread scheduling)[Portable]

' Chorus Systems, 1994Application: Internetworking System

' Chorus Systems, 1994

RT-POSIX API

13CHORUS/Fusion ApplicationReal-Time Embedded Processes

' Chorus Systems, 1994

RT-POSIX API

14CHORUS/Fusion ApplicationReal-TIme Embedded Processes

' Chorus Systems, 1994

Priorities

Real-Time UNIX Processes

DirectoryServer

Admin

PMAuthentifiv.Server

NetworkMngt

Protocols

FMStMCHORUS/Fusion Application15Switching/Routing System ServersSCO-UNIX & RT-POSIX API’sCHORUS Nucleus & RT-POSIXHardware

' Chorus Systems, 1994

DirectoryServer

Admin

NetworkMngt

Protocols

ProtocolsCHORUS Nucleus

CHORUS NucleusCHORUS Nucleus

PMStMFM16CHORUS/Fusion ApplicationReal-Time UNIX Processes