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1.1 The SCIOPTA System

1.1.1 SCIOPTA System

SCIOPTA System is the name for a SCIOPTA framework which includes design objects such as SCIOPTA mod-
ules, processes, messages and message pools. SCIOPTA is designed on a message based architecture allowing di-
rect message passing between processes. Messages are mainly used for interprocess communication and
synchronization. SCIOPTA messages are stored and maintained in memory pools. The kernel memory pool man-
ager is designed for high performance and memory fragmentation is avoided. Processes can be grouped in SCI-
OPTA modules, which allows you to design a very modular system. Modules can be static or created and killed
during run-time as a whole. SCIOPTA modules can be used to encapsulate whole system blocks (such as a com-
munication stack) and protect them from other modules in the system.

1.1.2 SCIOPTA Real-Time Kernels

SCIOPTA System Framework together with specific SCIOPTA scheduler results in very high performance real-
time operating systems for many CPU architectures. The kernels and scheduler are written 100% in assembler.
SCIOPTA is the fastest real-time operating system on the market. The SCIOPTA architecture is specifically de-
signed to provide excellent real-time performance and small size. Internal data structures, memory management,
interprocess communication and time management are highly optimized. SCIOPTA Real-Time kernels will also
run on small single-chip devices without MMU.

1.1.3 SCIOPTA Simulator and API for Windows

The SCIOPTA System is available on top of Windows. SCSIM is a SCIOPTA simulator including SCIOPTA
scheduling together with the Windows scheduler. This allows realistic system behaviour in a simulated environ-
ment.

SCAPI is a SCIOPTA API allowing message passing in a windows system. SCAPI is mainly used to design dis-
tributed systems together with CONNECTOR processes. Scheduling in SCAPI is done by the underlying operating
system.

1.2 About This Manual

This SCIOPTA - Real-Time Kernel, Reference Manual contains a complete description of all system calls and
error messages. Also the SCIOPTA SCSIM Simulator product is covered in this manual.

Please consult also the SCIOPTA - Kernel, User’s Manual for detailed information about the SCIOPTA installa-
tion, technologies and methods.

SCIOPTA - Real-Time Kernel
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1.3 Supported Processors

1.3.1 Architectures

SCIOPTA - supports the following processor architectures. Architectures are referenced in this document as

<arch>):

e am

e ppc (power pc)
« coldfire

e win32 (SCIOPTA SCSIM Simulator and SCAPI SCIOPTA API, Windows Host)

1.3.2 CPU Families

SCIOPTA - Kernel supports the following CPU families. CPU families are referenced in this document as <cpu>):

Architecture CPU Family Description
<arch> <cpu>
arm at9lsam7 Atmel AT91SAM7 (ARM7)
Atmel AT91SAMTS, AT91SAMTSE, ATILSAMTX, AT91SAM7A3 and
all other derivatives of the Atmel AT91SAM7 family.
at91sam9 Atmel AT91SAM9 (ARM9)
Atmel AT91SAM9260, AT91SAM9I261, AT91SAMI263 and all other de-
rivatives of the Atmel AT91SAM9 family.
Ipc21xx NXP LPC21xx/22xx (ARMT7)

Ipc24xx_lIpc23xx

str7

str9

stm32

NXP LPC21xx and NXP LPC22xx and all other derivatives of the NXP
LPC21xx/22xx family.

NXP LPC23xx/24xx (ARMT7)
NXP LPC21xx and NXP LPC22xx and all other derivatives of the NXP
LPC21xx/22xx family.

STMicroelectronics STR710 (ARM7)
STMicroelectronics STR71x and all other derivatives of the STMicroelec-
tronics STR710 family.

STMiicroelectronics STR910 (ARM9)
STMicroelectronics STR91x and all other derivatives of the STMicroelec-
tronics STR910 family.

STMuicroelectronics STM32 (ARM Cortex M3)
All derivatives of the STMicroelectronics STM32 family.

SCIOPTA - Real-Time Kernel
Reference Manual Manual Version 4.1 1-3
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Architecture CPU Family Description
<arch> <cpu>
arm imx27 Freescale i. MX2x (ARM9)

Freescale i.MX21, i.MX23, i.MX25, i.MX27 and all other derivatives of
the Freescale i.MX2x family.

imx35 Freescale i.MX3x (ARM1136JF)
Freescale i.MX31, i.MX35, i.MX37 and all other derivatives of the Frees-
cale i.MX3x family.

stellaris Texas Instrument Stellaris (ARM Cortex M3)

All derivatives of the Texas Instrument Stellaris family.
tms570 Texas Instrument TMS570 (ARM Cortex R4F)

All derivatives of the Texas Instrument TMS570 family.
stm32 STMuicroelectronics STM32 (ARM Cortex M3)

All derivatives of the STMicroelectronics STM32 family.
pxa270 Marvell PXA270 (XScale)

All derivatives of the Marvell PXA270 family.
pxa320 Marvell PXA320 (XScale)

All derivatives of the Marvell PXA320 family.

ppc MpPX5xX Freescale PowerPC MPC500
MPC53x, MPC55x, MPC56x and all other derivatives of the Freescale
MPC500 family.

mpc5500 Freescale PowerPC MPC55xx
MPC5516, MPC5534, MPC5554, MPC5567 and all other derivatives of
the Freescale MPC55xx family.

mpc8xx Freescale PowerPC PowerQUICC |
MPC823, MPC850, MPC852T, MPC855T, MPC857, MPC859, MPC860,
MPC862, MPC866 and all other derivatives of the Freescale MPC8xx fam-
ily.

mpc82xx Freescale PowerPC PowerQUICC Il

MPC8250, MPC8255, MPC8260, MPC8264, MPC8265, MPC8266 and all
other derivatives of the Freescale MPC82xx family.

mMpPCc83xx Freescale PowerPC PowerQUICC Il Pro
MPC8313, MPC8314, MPC8315 and all other derivatives of the Freescale
MPC83xx family.

mMpPC52xx Freescale PowerPC MPC5200
MobileGT MPC5200 and all other derivatives of the Freescale MPC52xx
and 51xx family.

ppcaxx AMCC PowerPC 4xx
PowerPC 405, 440, 460 and all other derivatives of the AMCC PowerPC
4xx family.

SCIOPTA - Real-Time Kernel
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Architecture CPU Family
<arch> <cpu>

Description

coldfire mcf521x

mcf523x

mcf525x

mcf532x

mcf548x

mcf5223

mcf5272

mcf5282

mcf54455

win32

Freescale Coldfire MCF521x (V2)
MCF5213 and all other derivatives of the Freescale ColdFire MCF521x
family.

Freescale Coldfire MCF523x (V2)
MCF5235 and all other derivatives of the Freescale ColdFire MCF523x
family.

Freescale Coldfire MCF525x (V2)
MCF5253 and all other derivatives of the Freescale ColdFire MCF525x
family.

Freescale Coldfire MCF532x (V3)
MCF5329 and all other derivatives of the Freescale ColdFire MCF532x
family.

Freescale Coldfire MCF548x (V4e)
MCF5485 and all other derivatives of the Freescale ColdFire MCF548x
family.

Freescale Coldfire MCF5223x (V2)
MCF52233 and all other derivatives of the Freescale ColdFire MCF5223x
family.

Freescale Coldfire MCF527x (V2)
MCF5272 and all other derivatives of the Freescale ColdFire MCF527x
family.

Freescale Coldfire MCF528x (V2)
MCF5282 and all other derivatives of the Freescale ColdFire MCF528x
family.

Freescale Coldfire MCF54455x (V4)
MCF54455 and all other derivatives of the Freescale ColdFire MCF54455x
family.

For Windows based PCs and workstations

SCIOPTA - Real-Time Kernel
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2 System Calls Overview

2.1 Introduction

This chapter list all SCIOPTA system calls in functional groups. Please consult chapter 3 “System Calls Reference”
on page 3-1 for an alphabetical list.

2.2 Message System Calls

sc_msgAlloc

sc_msgAllocClr

sc_msgTx

sc_msgTxAlias

sc_msgRx

sc_msgFree

sc_msgAcquire

sc_msgAddrGet

sc_msgHookRegister

sc_msgOwnerGet

sc_msgPoolldGet

sc_msgSizeGet

sC_msgSizeSet

sc_msgSndGet

Allocates a memory buffer of selectable size from a message pool.
Chapter 3.23 “sc_msgAlloc” on page 3-29.

Allocates a memory buffer of selectable size from a message pool and initializes
the message data to 0.
Chapter 3.24 “sc_msgAllocClr” on page 3-32.

Sends a message to a process.
Chapter 3.33 “sc_msgTx” on page 3-46.

Sends a message to a process by setting any process ID.
Chapter 3.34 “sc_msgTxAlias” on page 3-48.

Receives one ore more defined messages.
Chapter 3.29 “sc_msgRx” on page 3-39.

Returns a message to the message pool.
Chapter 3.25 “sc_msgFree” on page 3-33.

Changes the owner of the message. The caller becomes the owner of the message.
Chapter 3.21 “sc_msgAcquire” on page 3-26.

Returns the process ID of the addressee of the message.
Chapter 3.22 “sc_msgAddrGet” on page 3-28.

Registers a message hook.
Chapter 3.26 “sc_msgHookRegister” on page 3-35.

Returns the process ID of the owner of the message.
Chapter 3.27 “sc_msgOwnerGet” on page 3-37.

Returns the pool ID of a message.
Chapter 3.28 “sc_msgPoolldGet” on page 3-38.

Returns the size of the message buffer.
Chapter 3.30 “sc_msgSizeGet” on page 3-42.

Modifies the size of a message buffer.
Chapter 3.31 “sc_msgSizeSet” on page 3-43.

Returns the process ID of the sender of the message.
Chapter 3.32 “sc_msgSndGet” on page 3-45.
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2.3 Process System Calls

sc_procPrioCreate

sc_proclntCreate

sc_procTimCreate

sc_procDaemonRegister

sc_procDaemonUnregister

sc_procHookRegister

sc_procldGet

sc_procKill

sc_procNameGet

sc_procObserve

sc_procPathCheck

sc_procPathGet

sc_procPpidGet

sc_procPrioGet

sc_procPrioSet

sc_procSchedLock

sc_procSchedUnlock

sc_procSliceGet

sc_procSliceSet

Requests the kernel daemon to create a prioritized process.
Chapter 3.53 “sc_procPrioCreate” on page 3-82.

Requests the kernel daemon to create a interrupt process.
Chapter 3.46 “sc_procIntCreate” on page 3-68.

Requests the kernel daemon to create a timer process.
Chapter 3.62 “sc_procTimCreate” on page 3-98.

Registers a process daemon which is responsible for pidGet request.
Chapter 3.42 “sc_procDaemonRegister” on page 3-62.

Unregisters a process daemon.
Chapter 3.43 “sc_procDaemonUnregister” on page 3-63.

Registers a process hook.
Chapter 3.44 “sc_procHookRegister” on page 3-64.

Returns the process ID of a process.
Chapter 3.45 “sc_procldGet” on page 3-66.

Requests the kernel daemon to kill a process.
Chapter 3.47 “sc_procKill” on page 3-71.

Returns the full name of a process.
Chapter 3.48 “sc_procNameGet” on page 3-73.

Request a message to be sent if the given process pid dies (process supervision).
Chapter 3.49 “sc_procObserve” on page 3-75.

Checks if the construction of a path is correct.
Chapter 3.50 “sc_procPathCheck” on page 3-77.

Returns the path of a process.
Chapter 3.51 “sc_procPathGet” on page 3-78.

Returns the process ID of the parent of a process.
Chapter 3.52 “sc_procPpidGet” on page 3-80.

Returns the priority of a process.
Chapter 3.54 “sc_procPrioGet” on page 3-85.

Sets the priority of a process.
Chapter 3.55 “sc_procPrioSet” on page 3-87.

Locks the scheduler and returns the number of times it has been locked before.
Chapter 3.56 “sc_procSchedLock” on page 3-89.

Unlocks the scheduler by decrementing the lock counter by one.
Chapter 3.57 “sc_procSchedUnlock” on page 3-90.

Returns the time slice of a timer process.
Chapter 3.58 “sc_procSliceGet” on page 3-91.

Sets the time slice of a timer process.
Chapter 3.59 “sc_procSliceSet” on page 3-92.

2-2
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sc_procStart Starts a process.

Chapter 3.60 “sc_procStart” on page 3-94.
Sc_procStop Stops a process.

Chapter 3.61 “sc_procStop” on page 3-96.
sc_procUnobserve Cancels the observation of a process.

Chapter 3.63 “sc_procUnobserve” on page 3-101.
sc_procVarDel Deletes a process variable.

Chapter 3.64 “sc_procVarDel” on page 3-103.
sc_procVarGet Returns a process variable.

Chapter 3.65 “sc_procVarGet” on page 3-104.
sc_procVarlnit Initializes a process variable area.

Chapter 3.66 “sc_procVarlnit” on page 3-105.
sc_procVarRm Removes a process variable area.

Chapter 3.67 “sc_procVarRm” on page 3-107.
sc_procVarSet Sets a process variable.

Chapter 3.68 “sc_procVarSet” on page 3-108.
sc_procVectorGet Returns the interrupt vector of an interrupt process.

Chapter 3.69 “sc_procVectorGet” on page 3-109.
sc_procWakeupEnable Enabes the wakeup of a timer or interrupt process.

Chapter 3.70 “sc_procWakeupEnable” on page 3-110.
sc_procWakeupDisable Disables the wakeup of a timer or interrupt process.

Chapter 3.71 “sc_procWakeupDisable” on page 3-111.
sc_procYield Yields the CPU to the next ready process within the current process's priority

group.

Chapter 3.72 “sc_procYield” on page 3-112.

2.4 Module System Calls

sc_moduleCreate Creates a module.
Chapter 3.10 “sc_moduleCreate” on page 3-10.

sc_moduleldGet Returns the ID of a module.
Chapter 3.16 “sc_moduleldGet” on page 3-18.

sc_modulelnfo Returns a snap-shot of a module control block.
Chapter 3.17 “sc_modulelnfo” on page 3-19.

sc_moduleKill Kills a module.
Chapter 3.18 “sc_moduleKill” on page 3-22.

sc_moduleNameGet Returns the full name of a module.
Chapter 3.19 “sc_moduleNameGet” on page 3-24.

sc_modulePrioGet Returns the priority of a module.
Chapter 3.20 “sc_modulePrioGet” on page 3-25.

SCIOPTA - Real-Time Kernel
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2.5

sc_moduleFriendAdd
sc_moduleFriendAll
sc_moduleFriendGet
sc_moduleFriendNone

sc_moduleFriendRm

2.6

sc_poolCreate
sc_poolDefault
sc_poolHookRegister
sc_poolldGet
sc_poolinfo
sc_poolKill

sc_poolReset

2.7 Timing Calls

sc_sleep
sc_tmoAdd

sc_tmoRm

Module Friends System Calls

Adds a module to the friends of the caller.
Chapter 3.11 “sc_moduleFriendAdd” on page 3-13.

Defines all existing modules in a system as friend.
Chapter 3.12 “sc_moduleFriendAll” on page 3-14.

Informs the caller if a module is a friend.
Chapter 3.13 “sc_moduleFriendGet” on page 3-15.

Removes all modules as friends of the caller.
Chapter 3.14 “sc_moduleFriendNone” on page 3-16.

Removes a module of the friends of the caller.
Chapter 3.15 “sc_moduleFriendRm” on page 3-17.

Message Pool Calls

Creates a message pool.
Chapter .3.35 “sc_poolCreate” on page 3-50

Sets a message pool as default pool.
Chapter 3.36 “sc_poolDefault” on page 3-52.

Registers a pool hook.
Chapter 3.37 “sc_poolHookRegister” on page 3-53.

Returns the ID of a message pool.
Chapter 3.38 “sc_poolldGet” on page 3-55.

Returns a snap-shot of a pool control block.
Chapter 3.39 “sc_poolInfo” on page 3-56.

Kills a whole message pool.
Chapter 3.40 “sc_poolKill” on page 3-60.

Resets a message pool in its original state.
Chapter 3.41 “sc_poolReset” on page 3-61.

Suspends a process for a defined time.
Chapter 3.73 “sc_sleep” on page 3-113.

Request a time-out message after a defined time.
Chapter 3.79 “sc_tmoAdd” on page 3-120.

Remove a time-out job.
Chapter 3.80 “sc_tmoRm” on page 3-122.
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2.8 System Tick Calls

sc_tick

sc_tickGet

sc_tickLength

sc_tickMs2Tick

sc_tickTick2Ms

Calls the kernel tick function. Advances the kernel tick counter by 1.
Chapter 3.74 “sc_tick” on page 3-115.

Returns the actual kernel tick counter value.
Chapter 3.75 “sc_tickGet” on page 3-116.

Returns/sets the current system tick-length.
Chapter 3.76 “sc_tickLength” on page 3-117.

Converts a time from milliseconds into ticks.
Chapter 3.77 “sc_tickMs2Tick” on page 3-118.

Converts a time from ticks into milliseconds.
Chapter 3.78 “sc_tickTick2Ms” on page 3-119.

2.9 Process Trigger Calls

sc_trigger

sc_triggerValueGet

sc_triggerValueSet

sc_triggerWait

Signals a process trigger.
Chapter 3.81 “sc_trigger” on page 3-124.

Returns the value of a process trigger.
Chapter 3.82 “sc_triggerValueGet” on page 3-125.

Sets the value of a process trigger.
Chapter 3.83 “sc_triggerValueSet” on page 3-126.

Waits on its process trigger.
Chapter 3.84 “sc_triggerWait” on page 3-127.

2.10 CONNECTOR Process Calls

sc_connectorRegister

sc_connectorUnregister

Register Registers a connector process.
Chapter 3.2 “sc_connectorRegister” on page 3-1.

Removes a registered connector process.
Chapter 3.3 “sc_connectorUnregister” on page 3-3.
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2.11 Miscellaneous and Error Calls

sc_miscCrc Calculates a CRC 