Section IV. Reference Material
fAN ISR

February 2011

This section provides a comprehensive reference to the Nios® Il hardware abstraction
layer (HAL) application program interface (API) and the utilities, scripts, and settings
that constitute the Nios II Software Build Tools. This section includes the following
chapters:

m Chapter 14, HAL API Reference
m  Chapter 15, Nios II Software Build Tools Reference
m Appendix A, Using the Nios II Integrated Development Environment
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Introduction

This chapter provides an alphabetically ordered list of all the functions in the
hardware abstraction layer (HAL) application program interface (API). Each function
is listed with its C prototype and a short description. Each listing provides
information about whether the function is thread-safe when running in a
multi-threaded environment, and whether it can be called from an interrupt service
routine (ISR).

This chapter only lists the functionality provided by the HAL. The complete newlib
APl is also available from within HAL systems. For example, newlib provides
printf(), and other standard I/O functions, which are not described here.

['=" Each function description lists the C header file that your code must include to access
the function. Because header files include other header files, the function prototype
might not be defined in the listed header file. However, you must include the listed
header file in order to include all definitions on which the function depends.

= . @ For more details about the newlib API, refer to the newlib documentation. On the
Windows Start menu, click Programs > Altera > Nios II > Nios II Documentation.

HAL API Functions

The HAL API functions are shown on the following pages.
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_exit()

Prototype: void _exit (int exit_code)
Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: No.

Include: <uni std. h>

The newlib exi t () function calls the _exi t () function to terminate the current process.
Typically, exi t () calls this function when mai n() completes. Because there is only a single
Description: process in HAL systems, the HAL implementation blocks forever.

I =" Interrupts are not disabled, so ISRs continue to execute.
The input argument, exi t _code, is ignored.

Return: -

See also: Newlib documentation
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_rename|()

Prototype: int _renane(char *existing, char* new)

Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: Yes.

Include: <stdio. h>

Description: The _renane() function is provided for newlib compatibility.
Return: It always fails with return code —1, and with er r no set to ENGCSYS.
See also: Newlib documentation
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alt_alarm_start()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_alarmstart
(alt_alarnt alarm
alt_u32 nticks,
alt_u32 (*cal I back) (void* context),
voi d* context )

C/C++ programs
Device drivers

Yes.

Yes.

<sys/alt_al arm h>

Thealt _al arm start() function schedules an alarm callback. Refer to “Using Timer Devices”
in the Developing Programs Using the Hardware Abstraction Layer chapter of the Nios® I/
Software Developer’s Handbook. The HAL waits ntick system clock ticks before calling the
cal | back() function. When the HAL calls cal | back(), it passes it the input argument context.

The al ar margument is a pointer to a structure that represents this alarm. You must create it, and
it must have a lifetime that is at least as long as that of the alarm. However, you are not
responsible for initializing the contents of the structure pointed to by al ar m This action is done
by thecalltoalt _alarmstart().

The return value for al t _al arm start () is zero on success, and negative otherwise. This
function fails if there is no system clock available.

alt_alarm_stop()
alt_nticks()
alt_sysclk_init()
alt_tick()
alt_ticks_per_second()
gettimeofday()
settimeofday()

times()

usleep()

Nios Il Software Developer’s Handbook February 2011  Altera Corporation


http://www.altera.com/literature/hb/nios2/n2sw_nii52004.pdf

Chapter 14: HAL API Reference 14-5
HAL API Functions

alt_alarm_stop()

Prototype: void alt_alarmstop (alt_alarnt alarm
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_alarmh>

You can call the al t _al arm st op() function to cancel an alarm previously registered by a call
toalt_alarmstart (). The input argument is a pointer to the alarm structure in the previous
calltoalt _alarmstart().

On return the alarm is canceled, if it is still active.
Return: -

Description:

alt_alarm_start()
alt_nticks()
alt_sysclk_init()
alt_tick()

See also: alt_ticks_per_second()
gettimeofday()
settimeofday()
times()
usleep()
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alt_dcache_flush()

Prototype: void alt_dcache_flush (void* start, alt_u32 |en)
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_cache. h>

The al t _dcache_flush() function flushes the data cache for a memory region of length len
bytes, starting at address start. Flushing the cache consists of writing back dirty data and then

Description: invalidating the cache.

In processors without data caches, it has no effect.
Return: -

alt_dcache_flush_all()

alt_icache_flush()

alt_icache_flush_all()
See also: alt_remap_cached()

alt_remap_uncached()
alt_uncached_free()
alt_uncached_malloc()

Nios Il Software Developer’s Handbook February 2011  Altera Corporation



Chapter 14: HAL API Reference 14-7
HAL API Functions

alt_dcache_flush_all()

Prototype: void alt_dcache_flush_all (void)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_cache. h>
The al t _dcache_flush_all () function flushes, that is, writes back dirty data and then
Description: invalidates, the entire contents of the data cache.
In processors without data caches, it has no effect.
Return: -
alt_dcache_flush()
alt_icache_flush()
alt_icache_flush_all()
See also: alt_remap_cached()

alt_remap_uncached()
alt_uncached_free()
alt_uncached_malloc()
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alt_dev_reg()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:
See also:

int alt_dev_reg(alt_dev* dev)
Device drivers

No.

No.

<sys/alt_dev. h>

The al t _dev_reg() function registers a device with the system. After it is registered, you can
access a device using the standard 1/0 functions. Refer to the Developing Programs Using the
Hardware Abstraction Layer chapter of the Nios Il Software Developer’s Handbook.

The system behavior is undefined in the event that a device is registered with a name that
conflicts with an existing device or file system.

The al t _dev_reg() function is not thread-safe in the sense that no other thread can use the
device list at the time that al t _dev_reg() is called. Call al t _dev_reg() only in the following
circumstances:

m When running in single-threaded mode.

m From a device initialization function called by al t _sys_init().alt_sys_i nit() may only
be called by the single-threaded C startup code.

The return value is zero upon success. A negative return value indicates failure.
alt_fs_reg()
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alt_dma_rxchan_close()

Prototype: int alt_dma_rxchan_cl ose (alt_dma_rxchan rxchan)
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_dma. h>
The al t _dma_rxchan_cl ose() function notifies the system that the application has finished
Description: using the direct memory access (DMA) receive channel, r xchan. The current implementation
always succeeds.
Return: The return value is zero on success and negative otherwise.

alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
See also: alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_rxchan_depth()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

alt_u32 alt_dma_rxchan_depth(alt_dma_rxchan dma)
C/C++ programs

Device drivers

Yes.

No.

<sys/alt_dma. h>

The al t _dma_rxchan_dept h() function returns the maximum number of receive requests that
can be posted to the specified DMA transmit channel, dma.

Whether this function is thread-safe, or can be called from an ISR, depends on the underlying
device driver. In general it safest to assume that it is not thread-safe.

Returns the maximum number of receive requests that can be posted.
alt_dma_rxchan_close()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_rxchan_ioctl()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_rxchan_ioctl (alt_dma_rxchan dma,
i nt req,
voi d* arg)

C/C++ programs
Device drivers

See description.
See description.
<sys/alt_dma. h>

The al t _dma_rxchan_i oct!| () function performs DMA I/0 operations on the DMA receive
channel, dma. The I/0 operations are device specific. For example, some DMA drivers support
options to control the width of the transfer operations. The input argument, req, is an
enumeration of the requested operation; ar g is an additional argument for the request. The
interpretation of ar g is request dependent.

Table 14—1 shows generic requests defined in alt_dma.h, which a DMA device might support.

Whether a call to al t _dma_rxchan_i oct | () is thread-safe, or can be called from an ISR, is
device dependent. In general it safest to assume that it is not thread-safe.

Do not call the al t _dma_r xchan_i oct | () function while DMA transfers are pending, or
unpredictable behavior could result.

For device-specific information about the Altera® DMA controller core, refer to the DIVIA
Controller Core chapter in the Embedded Peripherals IP User Guide.

A negative return value indicates failure. The interpretation of nonnegative return values is
request specific.

alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()

Table 14-1. Generic Requests

Request

Meaning

ALT_DMA_SET_MODE_8

Transfer data in units of 8 bits. The value of ar g is ignored.

ALT_DMA_SET_MODE_16

Transfer data in units of 16 bits. The value of ar g is ignored.

ALT_DMA_SET_MODE_32

Transfer data in units of 32 bits. The value of ar g is ignored.

ALT_DMA_SET_MODE_64

Transfer data in units of 64 bits. The value of ar g is ignored.

ALT_DMA_SET_MODE_128 Transfer data in units of 128 bits. The value of ar g is ignored.

ALT_DMA_GET_MODE

Return the transfer width. The value of ar g is ignored.
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Table 14-1. Generic Requests

Request

ALT DVA TX_ONLY_ON

The ALT_DMA TX_ONLY_ONrequest causes a DMA channel to operate in @ mode in
which only the transmitter is under software control. The other side writes continuously
from a single location. The address to which to write is the argument to this request.

ALT DVA_TX_ONLY_OFF

Return to the default mode, in which both the receive and transmit sides of the DMA can
be under software control.

ALT_DVA RX_ONLY_ON

The ALT_DMA_RX_ONLY_ONrequest causes a DMA channel to operate in a mode in
which only the receiver is under software control. The other side reads continuously
from a single location. The address to read is the argument to this request.

ALT_DVA_RX_ONLY_OFF

Return to the default mode, in which both the receive and transmit sides of the DMA can
be under software control.

Nios Il Software Developer’s Handbook
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alt_dma_rxchan_open()

Prototype: alt_dma_rxchan alt_dma_rxchan_open (const char* name)
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_dma. h>
The al t _dma_rxchan_open() function obtains an al t _dma_r xchan descriptor for a DMA
Description: receive channel. The input argument, name, is the name of the associated physical device, for

example, / dev/ dma_0.

The return value is null on failure and non-null otherwise. If an error occurs, err no is set to
ENCDEV.

alt_dma_rxchan_close()

Return:

alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()

See also: alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_rxchan_prepare()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_rxchan_prepare (alt_dma_rxchan dna,

voi d* dat a,
alt_u32 I ength,
alt _rxchan_done* done,
voi d* handl e)

C/C++ programs
Device drivers

See description.
See description.
<sys/alt_dma. h>

The al t _dme_rxchan_prepar e() posts a receive request to a DMA receive channel. The input
arguments are: dna, the channel to use; dat a, a pointer to the location that data is to be received
to; | engt h, the maximum length of the data to receive in bytes; done, callback function that is
called after the data is received; handl e, an opaque value passed to done.

Whether this function is thread-safe, or can be called from an ISR, depends on the underlying
device driver. In general it safest to assume that it is not thread-safe.

The return value is zero upon success. A negative return value indicates that the request cannot
be posted.

alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_rxchan_reg()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_rxchan_reg (alt_dma_rxchan_dev* dev)
C/C++ programs

Device drivers

No.

No.

<sys/alt_dma_dev. h>

The al t _dma_rxchan_reg() function registers a DMA receive channel with the system. After it
is registered, a device can be accessed using the functions described in “Using DMA Devices” in
the Developing Programs Using the Hardware Abstraction Layer chapter of the Nios Il Software
Developer’s Handbook.

System behavior is undefined in the event that a channel is registered with a name that conflicts
with an existing channel.

The al t _dma_rxchan_reg() function is not thread-safe if other threads are using the channel
list at the time thatal t _dma_r xchan_reg() is called. Call al t _dma_r xchan_reg() only in the
following circumstances:

m When running in single-threaded mode.

m From a device initialization function called by al t _sys_init().alt_sys_init() may only
be called by the single-threaded C startup code.

The return value is zero upon success. A negative return value indicates failure.
alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_txchan_close()

Prototype: int alt_dma_txchan_close (alt_dma_txchan txchan)
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_dma. h>

The al t _dma_t xchan_cl ose function notifies the system that the application has finished
using the DMA transmit channel, t xchan. The current implementation always succeeds.

Return: The return value is zero on success and negative otherwise.
alt_dma_rxchan_close()
alt_dma_rxchan_depth()

Description:

alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
See also: alt_dma_rxchan_reg()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_txchan_ioctl()

int alt_dma_txchan_ioctl (alt_dma_txchan dma,
Prototype: i nt reqg,
voi d* arg)

C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: See description.
Available from ISR: See description.
Include: <sys/alt_dma. h>

The al t _dma_t xchan_i oct| () function performs device specific 1/0 operations on the DMA
transmit channel, dma. For example, some drivers support options to control the width of the
transfer operations. The input argument, r eq, is an enumeration of the requested operation; ar g
is an additional argument for the request. The interpretation of ar g is request dependent.

Description: Refer to Table 14—1 on page 1411 for the generic requests a device might support.

Whether a call to al t _dma_t xchan_i oct| () is thread-safe, or can be called from an ISR, is
device dependent. In general it safest to assume that it is not thread-safe.

Do not call the al t _dma_t xchan_i oct| () function while DMA transfers are pending, or
unpredictable behavior could result.

A negative return value indicates failure; otherwise the interpretation of the return value is
request specific.

alt_dma_rxchan_close()

Return:

alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
See also: alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_txchan_open()

Prototype: alt_dma_txchan alt_dma_t xchan_open (const char* name)
C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_dma. h>

The al t _dma_t xchan_open() function obtains an al t _dma_t xchan() descriptor for a DMA
Description: transmit channel. The input argument, name, is the name of the associated physical device, for
example, / dev/ dma_0.

The return value is null on failure and non-null otherwise. If an error occurs, err no is set to
ENCDEV.

alt_dma_rxchan_close()

Return:

alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
See also: alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_reg()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_txchan_reg()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_txchan_reg (alt_dma_t xchan_dev* dev)
C/C++ programs

Device drivers

No.

No.

<sys/alt_dma_dev. h>

The al t _dma_t xchan_reg() function registers a DMA transmit channel with the system. After
it is registered, a device can be accessed using the functions described in “Using DMA Devices”
in the Developing Programs Using the Hardware Abstraction Layer chapter of the Nios //
Software Developer’s Handbook.

System behavior is undefined in the event that a channel is registered with a name that conflicts
with an existing channel.

The al t _dma_t xchan_reg() function is not thread-safe if other threads are using the channel
list at the time thatal t _dma_t xchan_reg() is called. Call al t _dma_t xchan_reg() only in the
following circumstances:

m When running in single-threaded mode.

m From a device initialization function called by al t _sys_init().alt_sys_init() may only
be called by the single-threaded C startup code.

The return value is zero upon success. A negative return value indicates failure.
alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_send()
alt_dma_txchan_space()
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alt_dma_txchan_send()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_txchan_send (alt_dma_txchan  dng,

const voi d* from
alt_u32 | engt h,
al t _txchan_done* done,
voi d* handl e)

C/C++ programs
Device drivers

See description.
See description.
<sys/alt_dma. h>

Theal t _dma_t xchan_send() function posts a transmit request to a DMA transmit channel.
The input arguments are: drma, the channel to use; from, a pointer to the start of the data to send;
| engt h, the length of the data to send in bytes; done, a callback function that is called after the
data is sent; and handl e, an opaque value passed to done.

Whether this function is thread-safe, or can be called from an ISR, depends on the underlying
device driver. In general it safest to assume that it is not thread-safe.

The return value is negative if the request cannot be posted, and zero otherwise.
alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_space()
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alt_dma_txchan_space()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_dma_txchan_space (alt_dma_txchan dma)
C/C++ programs

Device drivers

See description.

See description.

<sys/alt_dma. h>

The al t _dma_t xchan_space() function returns the number of transmit requests that can be
posted to the specified DMA transmit channel, dma. A negative value indicates that the value
cannot be determined.

Whether this function is thread-safe, or can be called from an ISR, depends on the underlying
device driver. In general it safest to assume that it is not thread-safe.

Returns the number of transmit requests that can be posted.
alt_dma_rxchan_close()
alt_dma_rxchan_depth()
alt_dma_rxchan_ioctl()
alt_dma_rxchan_open()
alt_dma_rxchan_prepare()
alt_dma_rxchan_reg()
alt_dma_txchan_close()
alt_dma_txchan_ioctl()
alt_dma_txchan_open()
alt_dma_txchan_reg()
alt_dma_txchan_send()
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alt_erase_flash_hlock()

int alt_erase flash_block(alt_flash_fd* fd,
Prototype: i nt of f set,
i nt | engt h)

C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: No.
Available from ISR: No.
Include: <sys/alt_flash. h>

Thealt _erase_flash_bl ock() function erases an individual flash erase block. The parameter
f d specifies the flash device; of f set is the offset within the flash of the block to erase; | engt h
is the size of the block to erase. No error checking is performed to check that this is a valid block,
or that the length is correct. Refer to “Using Flash Devices” in the Developing Programs Using
Description: the Hardware Abstraction Layer chapter of the Nios I Software Developer’s Handbook.

Callthe al t_erase flash_bl ock() function only when operating in single-threaded mode.

The only valid values for the f d parameter are those returned from the al t _f| ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

Return: The return value is zero upon success. A negative return value indicates failure.
alt_flash_close_dev()
alt_flash_open_dev()
alt_get_flash_info()
alt_read_flash()
alt_write_flash()
alt_write_flash_block()

See also:
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alt_exception_cause_generated_bhad_addr()

int alt_exception_cause_generated_bad_addr
Prototype: .
( alt_exception_cause cause)
Commonly called by: Instruction-related exception handlers
Thread-safe:
Available from ISR:
Include: <sys/alt_exceptions. h>

This function validates the bad_addr argument to an instruction-related exception handler. The
function parses the handler's cause argument to determine whether the bad_addr register
contains the exception-causing address.

Description: If the exception is of a type that generates a valid address in bad_addr, this function returns a
nonzero value. Otherwise, it returns zero.

If the cause register is unimplemented in the Nios Il processor core, this function always returns
zero.

A nonzero value means bad_addr contains the exception-causing address.
Zero means the value of bad_addr is to be ignored.
See also: alt_instruction_exception_register()

Return:
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alt_flash_close_dev()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

void alt_flash_close_dev(alt_flash_fd* fd)
C/C++ programs

Device drivers

No.

No.

<sys/alt_flash. h>

Thealt _flash_close_dev() function closes a flash device. All subsequent calls to
alt_wite flash(),alt_read flash(),alt_get flash_info(),
alt_erase_flash_block(),oralt_wite_flash_block() for this flash device fail.

Callthe al t _flash_cl ose_dev() function only when operating in single-threaded mode.

The only valid values for the f d parameter are those returned fromthe al t _f1 ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

alt_erase_flash_block()
alt_flash_open_dev()
alt_get_flash_info()
alt_read_flash()
alt_write_flash()
alt_write_flash_block()
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alt_flash_open_dev()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

alt_flash_fd* alt_flash_open_dev(const char* name)
C/C++ programs

Device drivers

No.

No.

<sys/alt_flash. h>

Thealt _flash_open_dev() function opens a flash device. After it is opened, you can perform
the following operations:

m Write to a flash device usingal t _write_flash()
m Read from a flash device using al t _read_fl ash()

m Control individual flash blocks using alt _get flash_info(),
alt_erase_flash_block(),oralt_wite_flash_block().

Call the al t _f 1 ash_open_dev function only when operating in single-threaded mode.
The return value is zero upon failure. Any other value indicates success.
alt_erase_flash_block()

alt_flash_close_dev()

alt_get_flash_info()

alt_read_flash()

alt_write_flash()

alt_write_flash_block()
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alt_fs_reg()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:
See also:

int alt fs reg (alt_dev* dev)
Device drivers

No.

No.

<sys/alt_dev. h>

Thealt _fs_reg() function registers a file system with the HAL. After it is registered, a file
system can be accessed using the standard 1/0 functions. Refer to the Developing Programs
Using the Hardware Abstraction Layer chapter of the Nios Il Software Developer’s Handbook.

System behavior is undefined in the event that a file system is registered with a name that
conflicts with an existing device or file system.

alt_fs_reg() is not thread-safe if other threads are using the device list at the time that
alt_fs_reg() iscalled. Callal t _fs_reg() onlyin the following circumstances:

m When running in single-threaded mode.

m From a device initialization function called by al t _sys_init().alt_sys_i nit() may only
be called by the single-threaded C startup code.

The return value is zero upon success. A negative return value indicates failure.
alt_dev_reg()
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alt_get_flash_info()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_get flash_info(alt_flash_fd* fd,
flash_region** info,
int* nunber _of _regi ons)

C/C++ programs
Device drivers

No.

No.
<sys/alt_flash. h>

Thealt_get flash_info() function gets the details of the erase region of a flash part. The
flash part is specified by the descriptor f d, a pointer to the start of the f | ash_r egi on structures
is returned in the i nf o parameter, and the number of flash regions are returned in number of
regions.

Call this function only when operating in single-threaded mode.

The only valid values for the f d parameter are those returned from the al t _f1 ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

The return value is zero upon success. A negative return value indicates failure.
alt_erase_flash_block()

alt_flash_close_dev()

alt_flash_open_dev()

alt_read_flash()

alt_write_flash()

alt_write_flash_block()
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alt_ic_irq_disable()

Prototype: int alt_ic_irqg_disable (alt_u32 ic_id, alt_u32 irq)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_irqg.h>

Thealt _ic_irq_disabl e() function disables a single interrupt.
The function arguments are as follows:

m i c_idisthe interrupt controller identifier (ID) as defined in system.h, identifying the external
interrupt controller in the daisy chain. This argument is ignored if the external interrupt
controller interface is not implemented.

m irg is the interrupt request (IRQ) number, as defined in system.h, identifying the interrupt to
enable.

m Adriver for an external interrupt controller (EIC) must implement this function.

This function returns zero if successful, or nonzero otherwise. The function fails if the i r g
Return: parameter is greater than the maximum interrupt port number supported by the external
interrupt controller.

alt_irq_disable_all()
alt_irg_enable()
alt_irg_enable_all()
alt_irq_enabled()
See also: alt_irq_register()
alt_irq_disable()
alt_ic_irg_enable()
alt_ic_irg_enabled()

Description:

alt_ic_isr_register()
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alt_ic_irq_enable()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_ic_irq_enable (alt_u32 ic_id, alt_u32irq)
C/C++ programs

Device drivers

Yes.

No.

<sys/alt_irqg.h>

Thealt _ic_irq_enabl e() function enables a single interrupt.
The function arguments are as follows:

m ic_idistheinterrupt controller ID as defined in system.h, identifying the external interrupt
controller in the daisy chain. This argument is ignored if the external interrupt controller
interface is not implemented.

m irqisthe IRQ number, as defined in system.h, identifying the interrupt to enable.
m Adriver for an EIC must implement this function.

This function returns zero if successful, or nonzero otherwise. The function fails if the i r g
parameter is greater than the maximum interrupt port number supported by the external
interrupt controller.

alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable_all()
alt_irg_enabled()
alt_irq_register()
alt_irg_enable()
alt_ic_irq_disable()
alt_ic_irg_enabled()
alt_ic_isr_register()
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alt_ic_irg_enabled()

Prototype: int alt_ic_irqg_enabled (alt_u32 ic_id, alt_u32 irq)
Commonly called by: Device drivers

Thread-safe: Yes.

Available from ISR: Yes.

Include: <sys/alt_irqg.h>

This function determines whether a specified interrupt is enabled.
The function arguments are as follows:

m ic_idistheinterrupt controller ID as defined in system.h, identifying the external interrupt
Description: controller in the daisy chain. This argument is ignored if the external interrupt controller
interface is not implemented.

m irqisthe IRQ number, as defined in system.h, identifying the interrupt to enable.
m A driver for an EIC must implement this function.
Return: Returns zero if the specified interrupt is disabled, and nonzero otherwise.
alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable()
alt_irq_enable_all()
See also: alt_irq_register()
alt_irq_enabled()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_isr_register()
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alt_ic_isr_register()

int alt_ic_isr_register (alt_u32ic_id,

alt_u32 irq,
Prototype: alt_isr_func isr,
voi d* i sr_context,
voi d*  flags)
Commonly called by: Device drivers
Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_irqg.h>

Thealt _ic_isr_register() function registers an ISR. If the function is successful, the
requested interrupt is enabled on return, and i sr and i sr_cont ext are inserted in the vector
table.

The function arguments are as follows:

m ic_idistheinterrupt controller ID as defined in system.h, identifying the external interrupt
controller in the daisy chain. This argument is ignored if the external interrupt controller
interface is not implemented.

m irqisthe IRQ number, as defined in system.h, identifying the interrupt to register.
m i sr is the function that is called when the interrupt is accepted.

m i sr_context istheinputargumenttoi sr.isr_context points to a data structure
associated with the device driver instance.

Description:

m flags is reserved.
The ISR function prototype is defined as follows:
typedef void (*alt_isr_func) (void* isr_context);
Callstoal t_ic_isr_register() replace previously registered handlers for interrupt i r g.
Ifisr is setto null, the interrupt is disabled.
m Adriver for an EIC must implement this function.

This function returns zero if successful, or nonzero otherwise. The function fails if the i rq
Return: parameter is greater than the maximum interrupt port number supported by the external
interrupt controller.

alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable()
alt_irq_enable_all()
See also: alt_irg_enabled()
alt_irq_register()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_irq_enabled()
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alt_icache_flush()

Prototype: void alt_icache_flush (void* start, alt_u32 |en)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_cache. h>

Theal t _i cache_flush() function invalidates the instruction cache for a memory region of
Description: length | en bytes, starting at address start.

In processors without instruction caches, it has no effect.
Return: -

alt_dcache_flush()

alt_dcache_flush_all()

alt_icache_flush_all()
See also: alt_remap_cached()

alt_remap_uncached()
alt_uncached_free()
alt_uncached_malloc()
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alt_icache_flush_all()

Prototype: void alt_icache_flush_all (void)

C/C++ programs
Commonly called by: . .
Device drivers

Thread-safe: Yes.

Available from ISR: Yes.

Include: <sys/alt_cache. h>

Description: Thealt _icache flush_all() function invalidates the entire contents of the instruction cache.
In processors without instruction caches, it has no effect.

Return: -

alt_dcache_flush()
alt_dcache_flush_all()
alt_icache_flush()

See also: alt_remap_cached()
alt_remap_uncached()
alt_uncached_free()
alt_uncached_malloc()
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alt_instruction_exception_register()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

void alt_instruction_exception_register (
alt _exception_result (*handler)
( alt_exception_cause cause,
alt_u32 exception_pc,
alt_u32 bad_addr ))

C/C++ programs

Device drivers

No.

Yes.
<sys/alt_exceptions. h>

The HAL API function al t _i nstruction_exception_regi ster() registers an
instruction-related exception handler. The handl er argument is a pointer to the
instruction-related exception handler.

You can only use this API function if you have enabled the

hal . enabl e_instruction_rel ated_exceptions_api Setting in the board support package
(BSP). For details, refer to “Settings” in the Nios I/ Software Build Tools Reference chapter of the
Nios Il Software Developer’s Handbook.

Register the instruction-related exception handler as early as possible in function mai n() . This

allows you to handle abnormal conditions during startup.

You can register an exception handler from the al t _mai n() function.

Acalltoalt_instruction_exception_register() replaces the previously registered
exception handler, if any. If handl er is set to null, the instruction-related exception handler is
removed.

For further usage details, refer to the Exception Handling chapter of the Nios Il Software
Developer’s Handbook.

alt_irq_register()
alt_exception_cause_generated_bad_addr()
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alt_irq_disable()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_irg_disable (alt_u32 id)

C/C++ programs

Device drivers

Yes.

No.

<sys/alt_irqg.h>

Thealt _irq_disabl e() function disables a single interrupt.

II_= This function is part of the legacy HAL interrupt AP, which is deprecated. Altera
recommends using the enhanced HAL interrupt API.

= . & For details about using the enhanced HAL interrupt API, refer to “Interrupt Service
Routines” in the Exception Handling chapter of the Nios Il Software Developer’s Handbook.

The return value is zero.
alt_irq_disable_all()
alt_irg_enable()
alt_irg_enable_all()
alt_irg_enabled()
alt_irq_register()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_irg_enabled()
alt_ic_isr_register()
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alt_irg_disable_all()

Prototype: alt_irg_context alt_irg_disable_all (void)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_irqg.h>

Thealt _irq_disable_all() function disables all maskable interrupts. Nonmaskable
interrupts (NMls) are unaffected.

Return: Pass the return value as the input argument to a subsequent calltoal t _irqg_enable_all ().
alt_irq_disable()
alt_irg_enable()
alt_irg_enable_all()
alt_irq_enabled()
See also: alt_irq_register()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_irg_enabled()

Description:

alt_ic_isr_register()
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alt_irg_enable()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:
Description:
Return:

See also:

int alt_irg_enable (alt_u32 id)
C/C++ programs

Device drivers

Yes.

No.

<sys/alt_irqg.h>

The al t _i rg_enabl e() function enables a single interrupt.

The return value is zero.
alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable_all()
alt_irq_enabled()
alt_irq_register()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_irg_enabled()
alt_ic_isr_register()
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alt_irq_enable_all()

Prototype: void alt_irg_enable_all (alt_irg_context context)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_irqg.h>

Thealt_irqg_enable_all () function enables all interrupts that were previously disabled by
alt_irg_disable_all().Theinputargument, cont ext, is the value returned by a previous
calltoal t _irqg_disable_all().Using cont ext allows nested calls to

alt _irg_disable all() andalt_irqg_enable_ all().Asaresult,

alt_irqg_enable_all () does not necessarily enable all interrupts, such as interrupts explicitly
disabled by al t _i rq_di sabl e().

Return: -
alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable()
alt_irq_enabled()
See also: alt_irq_register()

Description:

alt_ic_irq_disable()
alt_ic_irg_enable()

alt_ic_irq_enabled()
alt_ic_isr_register()
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alt_irg_enabled()

Prototype: int alt_irg_enabled (void)
Commonly called by: Device drivers

Thread-safe: Yes.

Available from ISR: Yes.

Include: <sys/alt_irqg.h>

Determines whether maskable exceptions (st at us. Pl E) are enabled.

| = This function is part of the legacy HAL interrupt AP, which is deprecated. Altera
Description: recommends using the enhanced HAL interrupt API.

. & For details about using the enhanced HAL interrupt API, refer to “Interrupt Service
Routines” in the Exception Handling chapter of the Nios Il Software Developer’s Handbook.

Return: Returns zero if interrupts are disabled, and non-zero otherwise.
alt_irq_disable()
alt_irq_disable_all()
alt_irg_enable()
alt_irg_enable_all()
See also: alt_irg_register()
alt_ic_irq_disable()
alt_ic_irg_enable()
alt_ic_irq_enabled()
alt_ic_isr_register()
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alt_irg_register()

Prototype:

Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_irqg_register (alt_u32id,
voi d* cont ext,
voi d (*isr)(void*, alt_u32))

Device drivers

Yes.

No.
<sys/alt_irq.h>

Theal t _irq_register() function registers an ISR. If the function is successful, the requested
interrupt is enabled on return.

The input argument i d is the interrupt to enable. i sr is the function that is called when the
interrupt is active. cont ext and i d are the two input arguments toi sr.

Callstoalt_irq_register() replace previously registered handlers for interrupti d.
Ifirg_handl er is set to null, the interrupt is disabled.

| = This function is part of the legacy HAL interrupt API, which is deprecated. Altera
recommends using the enhanced HAL interrupt API.

= . & For details about using the enhanced HAL interrupt API, refer to “Interrupt Service
Routines” in the Exception Handling chapter of the Nios Il Software Developer’s Handbook.

Thealt _irq_register() function returns zero if successful, or non-zero otherwise.
alt_irq_disable()

alt_irq_disable_all()

alt_irg_enable()

alt_irq_enable_all()

alt_irg_enabled()

alt_ic_irq_disable()

alt_ic_irg_enable()

alt_ic_irg_enabled()

alt_ic_isr_register()
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alt_llist_insert()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:
See also:

void alt_Ilist_insert(alt_Ilist* Iist,
alt_Ilist* entry)

C/C++ programs
Device drivers

No.

Yes.
<sys/alt_|list.h>

Thealt _Ilist_insert() function inserts the doubly linked list entry entry in the list i st.
This operation is not reentrant. For example, if a list can be manipulated from different threads,
or from within both application code and an ISR, some mechanism is required to protect access
to the list. Interrupts can be locked, or in MicroC/0S-Il, a nut ex can be used.

alt_llist_remove()
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alt_llist_remove()

Prototype: void alt_Ilist_remove(alt_Ilist* entry)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: No.
Available from ISR: Yes.
Include: <sys/alt_Ilist.h>

Thealt _Ilist_renove() function removes the doubly linked list entry ent ry from the list it is
currently a member of. This operation is not reentrant. For example if a list can be manipulated

Description: from different threads, or from within both application code and an ISR, some mechanism is
required to protect access to the list. Interrupts can be locked, or in MicroG/0S-Il, a nut ex can
be used.

Return: -

See also: alt_llist_insert()
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alt_load_section()

void alt_l oad_section(alt_u32* from
Prototype: alt_u32* to,
alt_u32* end)

Commonly called by: C/C++ programs
Thread-safe: No.

Available from ISR: No.

Include: <sys/alt_load. h>

When operating in run-from-flash mode, the sections .except i ons, .r odat a, and .r wdat a are
automatically loaded from the boot device to RAM at boot time. However, if there are any
additional sections that require loading, the al t _| oad_secti on() function loads them
manually before these sections are used.

The input argument f r omis the start address in the boot device of the section; t o is the start
address in RAM of the section, and end is the end address in RAM of the section.

Description:
To load one of the additional memory sections provided by the default linker script, use the
macro ALT_LQOAD SECTI ON_BY_NAME rather than calling al t _| oad_secti on() directly. For
example, to load the section .onchi p_r am use the following code:
ALT_LQOAD_SECTI ON_BY_NAME( onchi p_ram;
The leading ‘.” is omitted in the section name. This macro is defined in the header sys/alt_load.h.
Return: -
See also: -
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alt_nticks()

Prototype: alt_u32 alt_nticks (void)

C/C++ programs
Commonly called by: . .
Device drivers

Thread-safe: Yes.

Available from ISR: Yes.

Include: <sys/alt_alarmh>
Description: The al t _nticks() function.

Returns the number of elapsed system clock tick since reset. It returns zero if there is no system
clock available.

alt_alarm_start()
alt_alarm_stop()
alt_sysclk_init()

alt_tick()

See also: alt_ticks_per_second()
gettimeofday()
settimeofday()
times()
usleep()

Return:
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alt_read_flash()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_read flash(alt_flash fd* fd,

i nt of f set,
voi d* dest _addr,
i nt | engt h)

C/C++ programs
Device drivers

No.

No.
<sys/alt_flash. h>

Thealt _read_flash() function reads data from flash. | engt h bytes are read from the flash
fd, starting of f set bytes from the beginning of the flash and are written to the location
dest _addr.

Call this function only when operating in single-threaded mode.

The only valid values for the f d parameter are those returned from the al t _f1 ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

The return value is zero on success and nonzero otherwise.
alt_erase_flash_block()

alt_flash_close_dev()

alt_flash_open_dev()

alt_get_flash_info()

alt_write_flash()

alt_write_flash_block()
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alt_remap_cached()

voi d* alt_remap_cached (volatile void* ptr,

Prototype: alt_u32 len);
G/C++ programs
Commonly called by: ) i
Device drivers
Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_cache. h>
The al t _remap_cached() function remaps a region of memory for cached access. The
Description: memory to map is | en bytes, starting at address ptr.
Processors that do not have a data cache return uncached memory.
Return: The return value for this function is the remapped memory region.

alt_dcache_flush()
alt_dcache_flush_all()
alt_icache_flush()

See also: alt_icache_flush_all()
alt_remap_uncached()
alt_uncached_free()
alt_uncached_malloc()
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alt_remap_uncached()

volatile void* alt_remap_uncached (void* ptr,

Prototype: alt_u32 len);
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_cache. h>
The al t _remap_uncached() function remaps a region of memory for uncached access. The
Description: memory to map is | en bytes, starting at address ptr.
Processors that do not have a data cache return uncached memory.
Return: The return value for this function is the remapped memory region.

alt_dcache_flush()
alt_dcache_flush_all()
alt_icache_flush()

See also: alt_icache_flush_all()
alt_remap_cached()
alt_uncached_free()
alt_uncached_malloc()
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alt_sysclk_init()

Prototype:
Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_sysclk_init (alt_u32 nticks)
Device drivers

No.

No.

<sys/alt_al arm h>

The al t _syscl k_init() function registers the presence of a system clock driver. The input
argument is the number of ticks per second at which the system clock is run.

The expectation is that this function is only called from withinal t _sys_i nit (), that is, while
the system is running in single-threaded mode. Concurrent calls to this function might lead to
unpredictable results.

This function returns zero on success; otherwise it returns a negative value. The call can fail if a
system clock driver is already registered, or if no system clock device is available.

alt_alarm_start()
alt_alarm_stop()
alt_nticks()

alt_tick()
alt_ticks_per_second()
gettimeofday()
settimeofday()

times()

usleep()
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alt_tick()

Prototype: void alt_tick (void)
Commonly called by: Device drivers
Thread-safe: No.

Available from ISR: Yes.

Include: <sys/alt_alarm h>

Only the system clock driver may call the al t _ti ck() function. The driver is responsible for
making periodic calls to this function at the rate specified in the call to al t _syscl k_init ().
This function provides notification to the system that a system clock tick has occurred. This
function runs as a part of the ISR for the system clock driver.

Return: -

Description:

alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()

See also: alt_ticks_per_second()
gettimeofday()
settimeofday()
times()
usleep()
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alt_ticks_per_second()

Prototype: alt_u32 alt_ticks_per_second (void)

C/C++ programs
Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: Yes.
Include: <sys/alt_alarmh>

Thealt _ticks_per_second() function returns the number of system clock ticks that elapse
per second. If there is no system clock available, the return value is zero.

Return: Returns the number of system clock ticks that elapse per second.
alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()
See also: alt_tick()
gettimeofday()
settimeofday()

Description:

times()
usleep()
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alt_timestamp()

Prototype:
Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

alt_u32 alt_tinmestanp (void)
C/C++ programs

See description.

See description.
<sys/alt_timestanp. h>

The al t _timestanp() function returns the current value of the timestamp counter. Refer to
“Using Timer Devices” in the Developing Programs Using the Hardware Abstraction Layer
chapter of the Nios Il Software Developer’s Handbook. The implementation of this function is
provided by the timestamp driver. Therefore, whether this function is thread-safe and or available
at interrupt level depends on the underlying driver.

Always call the al t _tinmestanp_start () function before any callsto al t _ti mestanp().
Otherwise the behavior of al t _ti mest anp() is undefined.

Returns the current value of the timestamp counter.
alt_timestamp_freq()
alt_timestamp_start()
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alt_timestamp_freq()

Prototype:
Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

alt_u32 alt_tinmestanp_freq (void)
C/C++ programs

See description.

See description.

<sys/alt_timestanp. h>

Theal t _timestanp_freq() function returns the rate at which the timestamp counter
increments. Refer to “Using Timer Devices” in the Developing Programs Using the Hardware
Abstraction Layer chapter of the Nios Il Software Developer’s Handbook. The implementation of
this function is provided by the timestamp driver. Therefore, whether this function is thread-safe
and or available at interrupt level depends on the underlying driver.

The returned value is the number of counter ticks per second.
alt_timestamp()
alt_timestamp_start()
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alt_timestamp_stari()

Prototype: int alt_timestanp_start (void)
Commonly called by: C/C++ programs

Thread-safe: See description.

Available from ISR: See description.

Include: <sys/alt_timestanmp. h>

Thealt _timestanp_start() function starts the system timestamp counter. Refer to “Using
Timer Devices” in the Developing Programs Using the Hardware Abstraction Layer chapter of the
Nios Il Software Developer’s Handbook. The implementation of this function is provided by the
timestamp driver. Therefore, whether this function is thread-safe and or available at interrupt
level depends on the underlying driver.

This function resets the counter to zero, and starts the counter running.
Return: The return value is zero on success and nonzero otherwise.
alt_timestamp()

Description:

See also: .
alt_timestamp_freq()
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alt_uncached_free()

Prototype: voi d alt_uncached_free (volatile void* ptr)
G/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: Yes.
Available from ISR: No.
Include: <sys/alt_cache. h>

The al t _uncached_free() function causes the memory pointed to by pt r to be deallocated,
that is, made available for future allocation through a call to al t _uncached_mal | oc(). The

Description: input pointer, pt r, points to a region of memory previously allocated through a call to
alt _uncached_nal | oc() . Behavior is undefined if this is not the case.
Return: -
alt_dcache_flush()
alt_dcache_flush_all()
alt_icache_flush()
See also: alt_icache_flush_all()

alt_remap_cached()
alt_remap_uncached()
alt_uncached_malloc()
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alt_uncached_malloc()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

vol atile void* alt_uncached_malloc (size_t size)
C/C++ programs

Device drivers

Yes.

No.

<sys/alt_cache. h>

The al t _uncached_mal | oc() function allocates a region of uncached memory of length si ze
bytes. Regions of memory allocated in this way can be released using the
alt _uncached_free() function.

Processors that do not have a data cache return uncached memory.

If sufficient memory cannot be allocated, this function returns null, otherwise a pointer to the
allocated space is returned.

alt_dcache_flush()
alt_dcache_flush_all()
alt_icache_flush()
alt_icache_flush_all()
alt_remap_cached()
alt_remap_uncached()
alt_uncached_free()
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alt_write_flash()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int alt_ wite flash(alt_flash_fd* fd,

i nt of f set,
const voi d* src_addr,
i nt | engt h)

C/C++ programs
Device drivers

No.

No.
<sys/alt_flash. h>

Thealt _wite flash() function writes data to flash. The data to be written is at address
src_addr. | engt h bytes are written to the flash f d, of f set bytes from the beginning of the
flash device address space.

Call this function only when operating in single-threaded mode. This function does not preserve
any unwritten areas of any flash sectors affected by this write. Refer to “Using Flash Devices” in
the Developing Programs Using the Hardware Abstraction Layer chapter of the Nios I/ Software
Developer’s Handbook.

The only valid values for the f d parameter are those returned from the al t _f 1 ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

The return value is zero on success and nonzero otherwise.
alt_erase_flash_block()

alt_flash_close_dev()

alt_flash_open_dev()

alt_get_flash_info()

alt_read_flash()

alt_write_flash_block()
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alt_write_flash_hlock()

int alt_wite_flash_block(alt_flash_fd* fd,

i nt bl ock_of f set,
Prototype: i nt data_of f set,

const void *dat a,

i nt | engt h)

C/C++ programs

Commonly called by: . .
Device drivers

Thread-safe: No.
Available from ISR: No.
Include: <sys/alt_flash. h>

Thealt_wite_flash_block() function writes one block of data of flash. The data to be
written is at address dat a. | engt h bytes are written to the flash f d, into the block starting at
offset bl ock_of f set from the beginning of the flash address space. The data starts at offset
dat a_of f set from the beginning of the flash address space.

N I =" No check is performed on any of the parameters. Refer to “Using Flash Devices” in the
Description: Developing Programs Using the Hardware Abstraction Layer chapter of the Nios Il Software
Developer’s Handbook.

Call this function only when operating in single-threaded mode.

The only valid values for the f d parameter are those returned from the al t _f1 ash_open_dev
function. If any other value is passed, the behavior of this function is undefined.

Return: The return value is zero on success and nonzero otherwise.
alt_erase_flash_block()
alt_flash_close_dev()
alt_flash_open_dev()
See also: _
alt_get_flash_info()
alt_read_flash()

alt_write_flash()
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close()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int close (int fd)
C/C++ programs
Newlib C library

See description.

No.

<uni std. h>

The cl ose() function is the standard UNIX-style cl ose() function, which closes the file
descriptor f d.

Calls to cl ose() are thread-safe only if the implementation of cl ose() provided by the driver
that is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open().

The return value is zero on success, and —1 otherwise. If an error occurs, err no is set to indicate
the cause.

fentl()

write()
Newlib documentation
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execve()
int execve(const char  *path,

Prototype: char *const argv[],

char *const  envp[])
Commonly called by: Newlib C library
Thread-safe: Yes.
Available from ISR: Yes.
Include: <uni std. h>
Description: The execve() function is only provided for compatibility with newlib.
Return: Calls to execve() always fail with the return code —1 and er r no set to ENOSYS.
See also: Newlib documentation
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fentl()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:

Include:

Description:

Return:

See also:

int fentl(int fd, int cnd)
C/C++ programs

No.

No.

<uni std. h>
<fcntl. h>

The fcnt | () function is a limited implementation of the standard f cnt | () system call, which
can change the state of the flags associated with an open file descriptor. Normally these flags are
set during the call to open() . The main use of this function is to change the state of a device
from blocking to nonblocking (for device drivers that support this feature).

The input argument f d is the file descriptor to be manipulated. cmd is the command to execute,
which can be either F_GETFL (return the current value of the flags) or F_SETFL (set the value of
the flags).

If cnd is F_SETFL, the argument ar g is the new value of flags, otherwise ar g is ignored. Only the
flags O_APPEND and O_NONBLOCK can be updated by a call to f cnt | () . All other flags remain
unchanged. The return value is zero on success, or —1 otherwise.

If cnd is F_GETFL, the return value is the current value of the flags. If an error occurs, —1 is
returned.

In the event of an error, er r no is set to indicate the cause.
close()

fstat()
ioctl()
isatty()
Iseek()
read()
stat()

write()

Newlib documentation
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fork()

Prototype: pid_t fork (void)

Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: no

Include: <uni std. h>

Description: The fork() function is only provided for compatibility with newlib.

Return: Calls to for k() always fails with the return code —1 and er r no set to ENOSYS.
See also: Newlib documentation
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fstat()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int fstat (int fd, struct stat *st)
C/C++ programs

Newlib C library

See description.

No.

<sys/stat.h>

The f st at () function obtains information about the capabilities of an open file descriptor. The
underlying device driver fills in the input st structure with a description of its functionality. Refer
to the header file sys/stat.h provided with the compiler for the available options.

By default, file descriptors are marked as character devices, unless the underlying driver
provides its own implementation of the f st at () function.

Calls to fstat () are thread-safe only if the implementation of f st at () provided by the driver
that is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open() .

The return value is zero on success, or —1 otherwise. If the call fails, err no is set to indicate the
cause of the error.

close()
fentl()
ioctl()

isatty()
Iseek()
open()
read()
stat()

write()
Newlib documentation
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getpid()

Prototype: pid_t getpid (void)

Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: No.

Include: <uni std. h>

Description: The get pi d() function is provided for newlib compatibility and obtains the current process i d.

Return: Because HAL systems cannot contain multiple processes, get pi d() always returns the samei d
number.

See also: Newlib documentation
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gettimeofday()

Prototype: int gettineofday(struct timeval *ptineval,

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

struct tinezone *ptinezone)
C/C++ programs
Newlib C library
See description.
Yes.
<sys/tinme. h>

The get ti meof day() function obtains a time structure that indicates the current time. This time
is calculated using the elapsed number of system clock ticks, and the current time value set by
the most recent call to set t i meof day().

If this function is called concurrently with a call to set t i meof day( ), the value returned by
getti neof day() is unreliable; however, concurrent calls to get t i meof day() are legal.

The return value is zero on success. If no system clock is available, the return value is - ENOTSUP.
alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()
alt_tick()
alt_ticks_per_second()
settimeofday()

times()

usleep()

Newlib documentation

Nios Il Software Developer’s Handbook February 2011  Altera Corporation



Chapter 14: HAL API Reference

HAL API Functions

14-65

ioctl()

Prototype:
Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

February 2011  Altera Corporation

int ioctl (int fd, int reg, void* arg)
C/C++ programs

See description.

No.

<sys/ioctl.h>

Theioct ! () function allows application code to manipulate the I/0 capabilities of a device driver
in driver-specific ways. This function is equivalent to the standard UNIXi oct| () function. The
input argument f d is an open file descriptor for the device to manipulate, r eq is an enumeration
defining the operation request, and the interpretation of ar g is request specific.

For file subsystems, i oct | () is wrapper function that passes control directly to the appropriate
device driver'si oct | () function (as registered in the driver's al t _dev structure).

For devices, i oct | () handles TI OCEXCL and TI OCNXCL requests internally, without calling the
device driver. These requests lock and release a device for exclusive access. For requests other
than TI OCEXCL and TI OCNXCL, i oct | () passes control to the device driver'si oct! () function.

Callstoioctl () arethread-safe only if the implementation of i oct | () provided by the driver
that is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open().

The interpretation of the return value is request specific. If the call fails, er r no is set to indicate
the cause of the error.

close()
fentl()
fstat()
isatty()
Iseek()
open()
read()
stat()

write()

Newlib documentation
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isatty()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int isatty(int fd)
C/C++ programs
Newlib C library

See description.

No.

<uni std. h>

Theisatty() function determines whether the device associated with the open file descriptor
fdis a terminal device. This implementation uses the driver’s f st at () function to determine its

reply.

Callstoisatty() are thread-safe only if the implementation of f st at () provided by the driver
that is manipulated is thread-safe.

The return value is 1 if the device is a character device, and zero otherwise. If an error occurs,
errno is set to indicate the cause.

close()
fentl()
fstat()
ioctl()
Iseek()
open()
read()
stat()

write()

Newlib documentation
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Kill()

Prototype:
Commonly called by:
Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int kill(int pid, int sig)
Newlib C library

Yes.

Yes.

<signal . h>

The ki I'1 () function is used by newlib to send signals to processes. The input argument pi d is
the i d of the process to signal, and si g is the signal to send. As there is only a single process in
the HAL, the only valid values for pi d are either the current process i d, as returned by

get pi d(), or the broadcast values, that is, pi d must be less than or equal to zero.

The following signals result in an immediate shutdown of the system, without call to exi t () :

SI GABRT, SI GALRM SI GFPE, SI G LL, SI &I LL, SI GPI PE, SI GQUI T, SI GSEGV, SI GTERM

Sl QUSRL, SI GUSR2, SI GBUS, SI GPOLL, SI GPROF, SI GSYS, SI GTRAP, SI GVTALRM SI GXCPU, and
S| GXFSZ.

The following signals are ignored: SI GCHLD and SI GURG
All the remaining signals are treated as errors.

The return value is zero on success, or —1 otherwise. If the call fails, err no is set to indicate the
cause of the error.

Newlib documentation
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link()

R

Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: Yes.

Include: <uni std. h>

Description: The l'i nk() function is only provided for compatibility with newlib.

Return: Calls to I'i nk() always fails with the return code —1 and er r no set to ENOSYS.
See also: Newlib documentation
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Iseek()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

February 2011  Altera Corporation

of f _t Iseek(int fd, off _t ptr, int whence)
C/C++ programs

Newlib C library

See description.

No.

<uni std. h>

The I seek() function moves the read/write pointer associated with the file descriptor f d.

| seek() is wrapper function that passes control directly to the | seek() function registered for
the driver associated with the file descriptor. If the driver does not provide an implementation of
| seek(), an error is reported.

| seek() corresponds to the standard UNIX | seek() function.

You can use the following values for the input parameter, whence:

m SEEK SET—The offset is set to pt r bytes.

m SEEK CUR—The offset is incremented by ptr bytes.

m SEEK END—The offset is set to the end of the file plus pt r bytes.

Calls to | seek() are thread-safe only if the implementation of | seek() provided by the driver
that is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open().

On success, the return value is a nonnegative file pointer. The return value is —1 in the event of an
error. If the call fails, er r no is set to indicate the cause of the error.

close()
fentl()
fstat()
ioctl()
isatty()
open()
read()
stat()

write()

Newlib documentation
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open()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:

Include:

Description:

Return:

See also:

int open (const char* pathnane, int flags, nmode_t node)
C/C++ programs
See description.

No.
<uni std. h>
<fcntl. h>

The open() function opens a file or device and returns a file descriptor (a small, nonnegative
integer for use in read, write, etc.)

fl ags is one of: O_RDONLY, O WRONLY, or O_RDWR, which request opening the file in read-only,
write-only, or read/write mode, respectively.

You can also bitwise-ORf | ags with O_NONBLOCK, which causes the file to be opened in
nonblocking mode. Neither open() nor any subsequent operation on the returned file descriptor
causes the calling process to wait.

I =" Not all file systems/devices recognize this option.

mode specifies the permissions to use, if a new file is created. It is unused by current file
systems, but is maintained for compatibility.

Calls to open() are thread-safe only if the implementation of open() provided by the driver that
is manipulated is thread-safe.

The return value is the new file descriptor, and —1 otherwise. If an error occurs, err no is set to
indicate the cause.

close()

write()
Newlib documentation
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read()

Prototype: int read(int fd, void *ptr, size_t len)
G/C++ programs

Commonly called by: -
Newlib C library

Thread-safe: See description.
Available from ISR: No.
Include: <uni std. h>

The read() function reads a block of data from a file or device. r ead() is wrapper function that
passes control directly to the r ead() function registered for the device driver associated with the
open file descriptor f d. The input argument, pt r, is the location to place the data read and | en is
the length of the data to read in bytes.

Calls to read() are thread-safe only if the implementation of r ead() provided by the driver that
is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open().

The return argument is the number of bytes read, which might be less than the requested length
The return value is —1 upon an error. In the event of an error, err no is set to indicate the cause.
close()

Description:

Return:

See also:

Newlib documentation
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shrk()

Prototype: caddr _t sbrk(int incr)
Commonly called by: Newlib C library
Thread-safe: No.

Available from ISR: No.

Include: <uni std. h>

The sbrk() function dynamically extends the data segment for the application. The input
Description: argument i ncr is the size of the block to allocate. Do not call sbrk() directly. If you wish to
dynamically allocate memory, use the newlib mal | oc() function.

Return: -
See also: Newlib documentation
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settimeofday()
Prototype: int settimeofday (const struct t | meval  *t,
const struct timezone *tz)
Commonly called by: C/C++ programs
Thread-safe: No.
Available from ISR: Yes.
Include: <sys/time. h>
Description: If the set ti nmeof Qay() functio.n is callled concurrently with a call to get t i meof day(), the value
returned by get t i meof day() is unreliable.
Return: The retyrn value is zero on success. If no system clock is available, the return value is -1, and
errno is set to ENOSYS.
alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()
See also: alt_tick()
alt_ticks_per_second()
gettimeofday()
times()
usleep()
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stat()
. int stat(const char *file_naneg,
Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

struct stat *buf);
C/C++ programs
Newlib C library
See description.
No.
<sys/stat. h>

The st at () function is similar to the f st at () function—It obtains status information about a
file. Instead of using an open file descriptor, like f stat (), stat () takes the name of a file as an
input argument.

Calls to st at () are thread-safe only if the implementation of st at () provided by the driver that
is manipulated is thread-safe.

Internally, the st at () function is implemented as a call to f st at () . Refer to “fstat()” on
page 14-62.

close()
fentl()
fstat()
ioctl()
isatty()
Iseek()
open()
read()
write()
Newlib documentation
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times()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

clock t tinmes (struct tms *buf)
C/C++ programs

Newlib C library

Yes.

Yes.

<sys/tinmes. h>

This times() function is provided for compatibility with newlib. It returns the number of clock
ticks since reset. It also fills in the structure pointed to by the input parameter buf with time
accounting information. The definition of the t s structure is:

typedef struct
{

clock_t tns_utine;
clock_t tns_stine;
clock_t tns_cutime;
clock_t tns_cstine;

¥

The structure has the following elements:

m tns_utine: the processor time charged for the execution of user instructions

m tns_stime: the processor time charged for execution by the system on behalf of the process
m tns_cutinme: the sum of the values of t ns_ut i me and t ns_cut i ne for all child processes

m tns_cstime: the sum of the values of t ms_sti ne and t ms_cst i me for all child processes

In practice, all elapsed time is accounted as system time. No time is ever attributed as user time.
In addition, no time is allocated to child processes, as child processes cannot be spawned by the
HAL.

If there is no system clock available, the return value is zero, and er r no is set to ENOSYS.
alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()
alt_tick()
alt_ticks_per_second()
gettimeofday()
settimeofday()
usleep()

Newlib documentation
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unlink()

Prototype: int unlink(char *name)

Commonly called by: Newlib C library

Thread-safe: Yes.

Available from ISR: Yes.

Include: <uni std. h>

Description: The unl i nk() function is only provided for compatibility with newlib.

Return: Calls to unl i nk() always fails with the return code —1 and er r no set to ENOSYS.
See also: Newlib documentation
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usleep()

Prototype: int usleep (unsigned int us)

C/C++ programs
Commonly called by: . .
Device drivers

Thread-safe: Yes.

Available from ISR: No.

Include: <uni std. h>

Description: The usl eep() function blocks until at least us microseconds have elapsed.

The usl eep() function returns zero on success, or —1 otherwise. If an error occurs, er r no is set
to indicate the cause. The current implementation always succeeds.

alt_alarm_start()
alt_alarm_stop()
alt_nticks()
alt_sysclk_init()

See also: alt_tick()
alt_ticks_per_second()
gettimeofday()
settimeofday()

Return:

times()
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wait()

Prototype:

Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

int wait(int *status)
Newlib C library

Yes.

Yes.

<sys/wait.h>

Newlib uses the wai t () function to wait for all child processes to exit. Because the HAL does not
support spawning child processes, this function returns immediately.

On return, the content of st at us is set to zero, which indicates there is no child processes.

The return value is always =1 and er r no is set to ECHI LD, which indicates that there are no child
processes to wait for.

Newlib documentation
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write()

Prototype:
Commonly called by:

Thread-safe:
Available from ISR:
Include:

Description:

Return:

See also:

Standard Types

int wite(int fd, const void *ptr, size_t len)
C/C++ programs

Newlib C library

See description.

no

<uni std. h>

Thewrite() function writes a block of data to a file or device. wri t () is wrapper function that
passes control directly to the wri t e() function registered for the device driver associated with
the file descriptor f d. The input argument pt r is the data to write and | en is the length of the
data in bytes.

Callstowite() arethread-safe only if the implementation of wri t e() provided by the driver
that is manipulated is thread-safe.

Valid values for the f d parameter are: st dout , st di n, and st der r, or any value returned from a
call to open().

The return argument is the number of bytes written, which might be less than the requested
length.

The return value is =1 upon an error. In the event of an error, er r no is set to indicate the cause.
close()

fentl()
fstat()
ioctl()
isatty()
Iseek()

open()

read()

stat()

Newlib documentation

In the interest of portability, the HAL uses a set of standard type definitions in place of
the ANSI C built-in types. Table 14-2 describes these types, which are defined in the
header file alt_types.h.

Table 14-2. Standard Types

Type Description
alt_8 Signed 8-bit integer.
alt_u8 Unsigned 8-bit integer.
alt_16 Signed 16-bit integer.
alt_u16 Unsigned 16-bit integer.
alt_32 Signed 32-bit integer.
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Table 14-2. Standard Types

Type Description
alt_u32 Unsigned 32-bit integer.
alt_64 Signed 64-bit integer.
alt_u64 Unsigned 64-bit integer.

Document Revision History

Table 14-3 shows the revision history for this document.

Table 14-3. Document Revision History

Date Version Changes
February 2011 10.1.0 | Removed “Referenced Documents” section.
m Clarify purpose of listed C header file for functions.
July 2010 10.0.0 , _ , .
m Correction: al t _i rq_enabl ed() is not a legacy function.
m Document new enhanced HAL interrupt API functions: al t _i c_i rg_di sabl e(),
alt_ic_irg_enable(),alt_ic_irqg_enabled(),andalt_ic_isr_register().
November 2009 9.1.0 ) ) ) )
m Deprecate legacy HAL interrupt API functions al t _i rq_di sabl e(),
alt _irg_enable(),alt_irqg_enabled(),andalt_irq_register().
March 2009 9.0.0 | = Corrected minor typographical errors.
m Advanced exceptions added to Nios Il core.
m Instruction-related exception handling added to HAL.
e | eda t_l nstructi on_exceptl on_regl ster an
alt _exception_cause_generated_bad_addr () forinstruction-related exception
handlers.
October 2007 7.2.0 | Maintenance release.
m Added table of contents to “Introduction” section.
May 2007 71.0 ,
m Added Referenced Documents section.
March 2007 7.0.0 | Maintenance release.
November 2006 6.1.0 | Function open() requires fcntl . h.
May 2006 6.0.0 | Maintenance release.
October 2005 510 AdQed API entries for “alt_irq_disable()” and “alt_irq_enable()”, which were previously
omitted by error.
m Added alt _| oad_section() function.
May 2005 5.0.0 ,
m Added fcntl () function.
December 2004 1.2 Updated names of DMA generic requests.
m Added open().
m Added ERRNOinformation to al t _dma_t xchan_open().
September 2004 1.1 m Corrected ALT_DMA TX_STREAM ON definition.
m Corrected ALT_DMA RX STREAM ON definition.
m Added information to al t _dnma_rxchan_i octl () andalt_dma_t xchan_i octl ().
May 2004 1.0 Initial release.
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This chapter provides a complete reference of all available commands, options, and
settings for the Nios® II Software Build Tools (SBT). This reference is useful for
developing your own software projects, packages, or device drivers.

<o Before using this chapter, read the Getting Started from the Command Line chapter of the
Nios II Software Developer’s Handbook, and familiarize yourself with the parts of the
Nios II Software Build Tools chapter of the Nios II Software Developer’s Handbook that are
relevant to your tasks.

This chapter includes the following sections:

m  “Nios II Software Build Tools Utilities” on page 15-1

m  “Nios II Example Design Scripts” on page 15-24

B “Settings” on page 15-27

m “Application and User Library Makefile Variables” on page 15-68
m “Tcl Commands” on page 15-71

m “Path Names” on page 15-117

Nios Il Software Build Tools Utilities

The build tools utilities are an entry point to the Nios II SBT. Everything you can do
with the tools, such as specifying settings, creating makefiles, and building projects, is
made available by the utilities.

All Nios II SBT utilities share the following behavior:

m Sends error messages and warning messages to st derr.

Sends normal messages (other than errors and warnings) to st dout .
Displays one error message for each error.

Returns an exit value of 1 if it detects any errors.

Returns an exit value of 0 if it does not detect any errors. (Warnings are not errors.)

If the hel p or ver si on command-line option is specified, returns an exit value of 0,
and takes no other action. Sends the output (help or version number) to st dout .

m If no command-line arguments are specified, returns an exit value of 1 and sends a
help message to st derr. All commands require at least one argument.

m  When an error is detected, suppresses all subsequent operations (such as writing
files).

© 2011 Altera Corporation. All rights reserved. ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS and STRATIX are Reg. U.S. Pat. & Tm. Off.
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www.altera.com/common/legal.html. Altera warrants performance of its semiconductor products to current specifications in accordance with Altera’s standard warranty, but
reserves the right to make changes to any C{)roduc‘cs and services at any time without notice. Altera assumes no responsibility or liability arisin}gl out of the application or use of any
information, product, or service described herein except as expressly agreed to in writing by Altera. Altera customers are advised to obtain the latest version of device
specifications before relying on any published information and before placing orders for products or services.

Nios Il Software Developer’s Handbook a

February 2011
Subscribe


http://www.altera.com/literature/hb/nios2/n2sw_nii52014.pdf
http://www.altera.com/literature/hb/nios2/n2sw_nii52015.pdf
http://www.altera.com/common/legal.html
https://www.altera.com/servlets/subscriptions/alert?id=NII52016

15-2

Chapter 15: Nios Il Software Build Tools Reference
Nios Il Software Build Tools Utilities

Logging Levels

All the utilities support multiple status-logging levels. You specify the logging level
on the command line. Table 15-1 shows the logging levels supported. At each level,
the utilities report the status as listed under Description. Each level includes the
messages from all lower levels.

Table 15-1. Nios Il SBT Logging Levels

Logging Level Description

silent (lowest) No information is provided except for errors and warnings (sent to st derr).

Minimal information is provided (for example, start and stop operation of SBT
phases).

verbose Detailed information is provided (for example, lists of files written).
Debug information is provided (for example, stack backtraces on errors). This

default

debug (highest)

level is for reporting problems to Altera.

Table 15-2 shows the command-line options used to select each logging level. Only
one logging level is possible at a time, so these options are all mutually exclusive.

Tahle 15-2. Selecting Logging Level

Command-Line Option | Logging Level Comments
If there is no command-line option, the default level is
none default
selected.
--silent silent Selects silent level of logging.
--verbose verbose Selects verbose level of logging.
- - debug debug Selects debug level of logging.
-1 oq <f name> debug All information is written to <fname> in addition to
g being sent to the st dout and st derr devices.

Setting Values

The value of a setting is specified with the - - set command-line option to
nios2-bsp-create-settings or nios2-bsp-update-settings, or with the set _set ti ng Tcl
command. The value of a setting is obtained with the - - get command-line option to
nios2-bsp-query-settings or with the get _set ti ng Tcl command.

For more information about settings values and formats, refer to “Settings” on
page 15-27.

Utility and Script Summary

The following command-line utilities and scripts are available:
B “nios2-app-generate-makefile”

B “nios2-bsp-create-settings” on page 15-4

B “nios2-bsp-generate-files” on page 15-6

B “nios2-bsp-query-settings” on page 15-7

B “nios2-bsp-update-settings” on page 15-8
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B “nios2-lib-generate-makefile” on page 15-10

B “nios2-bsp-editor” on page 15-11

B “nios2-app-update-makefile” on page 15-12

B “nios2-lib-update-makefile” on page 15-14

B “nios2-swexample-create” on page 15-16

B “nios2-elf-insert” on page 15-17

B “nios2-elf-query” on page 15-18

B “nios2-convert-ide2sbt” on page 15-19

B “nios2-c2h-generate-makefile” on page 15-22

B “nios2-bsp” on page 15-23
nios2-app-generate-makefile

Usage

ni 0s2- app- generate-nmakefile [--app-dir <directory>]

--bsp-dir <directory> [--debug]

[--elf-name <filename>] [--extended-help] [--help]
[--log <filenane>] [--no-src] [--set <nane> <val ue>]
[--silent] [--src-dir <directory>]

[--src-files <filenames>] [--src-rdir <directory>]
[--use-lib-dir <directory>] [--verbose]

[--version] [--c2h]

Options

--app-dir <directory>: Directory to place the application makefile and
executable and linking format file (.elf). If omitted, it defaults to the current
directory.

--bsp-dir <directory>: Specifies the path to the BSP generated files directory
(populated using the nios2-bsp-generate-files command).

- - debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

--el f-name <fi | enane>: Name of the .elf file to create. If omitted, it defaults to the
first source file specified with the file name extension replaced with .elf and placed
in the application directory.

- - ext ended- hel p: Displays full information about this command and its options.
- - hel p: Displays basic information about this command and its options.

--10g <fil ename>: Create a debug log and write to specified file. Also logs debug
information to stdout.

--no- src: Allows no sources files to be set in the Makefile. User must add source
files in manually before compiling

--set <name> <val ue>: Set the makefile variable called <name> to <value>. If the
variable exists in the managed section of the makefile, <value> replaces the default
settings. If the variable does not already exist, it is added. Multiple - - set options
are allowed.
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m --silent:Suppress information about the command’s operation normally sent to
stdout.

m --src-dir <directory>: Searches for source files in <directory>. Use . to look in the
current directory. Multiple - - src- di r options are allowed.

m --src-files<filenames>: Adds a list of space-separated source file names to the
makefile. The list of file names is terminated by the next option or the end of the
command line. Multiple - - src-fi | es options are allowed.

m --src-rdir <directory>: Same as - - src-di r option but recursively search for
source files in or under <directory>. Multiple - - src-r di r options are allowed and
can be freely mixed with - - src-dir options.

m --use-lib-dir <directory>: Specifies the path to a dependent user library
directory. The user library directory must contain a makefile fragment called
public.mk. Multiple - - use-1 i b-dir options are allowed.

m --verbose: Output verbose, and default information about the command’s
operation to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

The nios2-app-generate-makefile command generates an application makefile
(called Makefile). The path to a BSP created by nios2-bsp-generate-files is a
mandatory command-line option.

You can enable support for the Nios II C2H Compiler with the - - c2h option, which
creates a null C2H makefile fragment in your project, and includes it in the
application makefile. This makefile fragment, c2h.mk, contains comments to help you
fill in the makefile variables by hand.

This c2h.mk overwrites any existing c2h.mk.

You can use the command-line tool nios2-c2h-generate-makefile to generate a
populated C2H makefile fragment.

The nios2-c2h-generate-makefile script is available to support pre-existing
command-line C2H projects. Create new C2H projects using the Nios II IDE.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

nios2-hsp-create-settings

Usage

ni 0s2-bsp-create-settings [--bsp-dir <directory>]
[--cmd <tcl command>] [--cpu-name <cpu nane>]
[--debug] [--extended-help] [--get-cpu-arch]
[--help] [--]jdi <filename>]
[--librarian-factory-path <directory>]
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[--librarian-path <directory>] [--10g <filenane>]

[--script <filenane>] [--set <nane> <val ue>]

--settings <filename> [--silent]

--sopc <filenane> --type <OS name> [--type-version <version>]
[--verbose] [--version]

Options

--bsp-dir <directory>: Path to the directory where the BSP files are generated.
Use . for the current directory. The directory <directory> must exist. This command
overwrites preexisting files in <directory> without warning.

--cmd <tcl command>: Runs the specified Tcl command. Multiple - - cnl options are
allowed.

- - cpu- nane <cpu name>: The name of the Nios II processor that the BSP supports.
Optional for a single-processor system.

- - debug: Sends debug information, exception traces, verbose output, and default
information about the command’s operation, to stdout.

- - ext ended- hel p: Displays full information about this command and its options.

- - get - cpu- ar ch: Queries for processor architecture from the processor specified.
Does not create a BSP.

- - hel p: Displays basic information about this command and its options.

--jdi <filenanme>: The location of the JTAG Debugging Information File (.jdi)
generated by the Quartus® II software. The .jdi file specifies the name-to-node
mappings for the JTAG chain elements. The tool inserts the .jdi path in public.mk.
If no .jdi path is specified, the command searches the directory containing

the .sopcinfo file, and uses the first .jdi file found.

--librarian-factory-path <directory> Comma separated librarian search path.
Use $ for default factory search path.

--1ibrarian-path<direct ory>: Comma separated librarian search path. Use $ for
default search path.

--10g <fil enane>: Creates a debug log and write to specified file. Also logs debug
information to stdout.

--script <fil ename>: Run the specified Tcl script with optional arguments.
Multiple - - scri pt options are allowed.

--set <name> <val ue>: Sets the setting called <name> to <value>. Multiple - - set
options are allowed.

--settings <fil ename>: File name of the BSP settings file to create. This file is
created with a .bsp file extension. It overwrites any existing settings file.

--si | ent: Suppresses information about the command’s operation normally sent
to stdout.

--sopc <f il ename>: The SOPC Information File (.sopcinfo) used to create the BSP.
--type <0S nanme>: BSP type. Use ? to list available BSP types for this option.

--type-version <version>: BSP software component version. By default the
latest version is used. def aul t value can be used to reset to this default behavior.
Use ? to list available BSP types and versions.
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m --verbose: Sends verbose output, and default information about the command’s
operation, to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

If you use nios2-bsp-create-settings to create a settings file without any
command-line options, Tcl commands, or Tcl scripts to modify the default settings, it
creates a settings file that fails when running nios2-bsp-generate-files. Failure occurs
because the nios2-bsp-create-settings command is able to create reasonable defaults
for most settings, but the command requires additional information for
system-dependent settings. The default Tcl scripts set the required system-dependent
settings. Therefore it is better to use default Tcl scripts when calling
nios2-bsp-create-settings directly. For an example of how to use the default Tcl
scripts, refer to the nios2-bsp script.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

Example
ni 0s2-bsp-create-settings --settings my_settings.bsp --sopc \
../ ny_sopc.sopcinfo --type hal --script default_settings.tcl

nios2-hsp-generate-files

Usage

ni 0s2- bsp-generate-files --bsp-dir <directory>
[--debug] [--extended-help] [--help]
[--librarian-factory-path <directory>]
[--librarian-path <directory>] [--10g <filenane>]
--settings <filenane> [--silent] [--verbose]
[--version]

Options

m --bsp-dir <directory>: Path to the directory where the BSP files are generated.
Use . for the current directory. The directory <directory> must exist. This command
overwrites preexisting files in <directory> without warning.

m --debug: Sends debug, exception trace, verbose, and default information about the
command’s operation to stdout.

m --extended- hel p: Displays full information about this command and its options.
m --hel p: Displays basic information about this command and its options.

m --librarian-factory-path <directory> Comma separated librarian search path.
Use $ for default factory search path.

m --librarian-path <directory> Comma separated librarian search path. Use $ for
default search path.

m --log<filenane>: Creates a debug log and writes to specified file. Also logs
debug information to stdout.
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m --settings <filename>: File name of an existing BSP Settings File (.bsp) to
generate files from.

m --silent:Suppresses information about the command’s operation normally sent
to stdout.

m --verbhose: Sends verbose and default information about the command’s
operation to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

The nios2-bsp-generate-files command populates the files in a BSP directory. The
path to an existing .bsp file and the path to the BSP directory are mandatory
command-line options. Files are written to the specified BSP directory. Generated files
are created unconditionally. Copied files are copied from the Nios II EDS installation
folder only if they are not present in the BSP directory, or if the existing files differ
from the installation files.

--set APP_INCLUDE DIRS \"Icd board\"

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

nios2-hsp-query-settings

February 2011

Usage

ni 0s2- bsp- query-settings [--cnd <tcl command>]
[--debug] [--extended-help] [--get <nanme>]
[--get-all] [--help]
[--librarian-factory-path <directory>]
[--librarian-path <directory>] [--1o0g <filenane>]
[--script <filename>] --settings <fil ename>
[--showdescriptions] [--show nanes] [--silent]
[--verbose] [--version]

Options

m --cmd<tcl command>: Run the specified Tcl command. Multiple - - cndl options are
allowed.

m --debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

m --extended- hel p: Displays full information about this command and its options.

m --get <name>: Display the value of the setting called <name>. Multiple - - get
options are allowed. Each value appears on its own line in the order the - - get
options are specified. Mutually exclusive with the - - get -al | option.

m --get-all:Display the value of all BSP settings in order sorted by option name.
Each option appears on its own line. Mutually exclusive with the - - get option.

m --hel p: Displays basic information about this command and its options.

m --librarian-factory-path <directory> Comma separated librarian search path.
Use $ for default factory search path.

Altera Corporation Nios Il Software Developer’s Handbook



15-8

Chapter 15: Nios Il Software Build Tools Reference
Nios Il Software Build Tools Utilities

--1ibrarian-path<direct ory> Comma separated librarian search path. Use $ for
default search path.

--10g <fil ename>: Create a debug log and write to specified file. Also logs debug
information to stdout.

--script <filename>: Run the specified Tcl script with optional arguments.
Multiple - - scri pt options are allowed.

--settings <filename>: File name of an existing BSP settings file to query settings
from.

--show descri pti ons: Displays the description of each option after the value.
- - show nanes: Displays the name of each option before the value.

--si | ent: Suppress information about the command’s operation normally sent to
stdout.

--ver bose: Output verbose, and default information about the command’s
operation to stdout.

- -ver si on: Displays the version of this command and exits with a zero exit status.

Description

The nios2-bsp-query-settings command provides information from a .bsp file. The
path to an existing .bsp file is a mandatory command-line option. The command does
not modify the settings file. Only information requested by the user is displayed on
stdout; no informational messages are displayed.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

nios2-hsp-update-settings

Usage

ni 0s2- bsp-updat e-settings [--bsp-dir <directory>]

[--cmd <tcl command>] [--cpu-nanme <cpu nanme>]

[--debug] [--extended-help] [--help] [--jdi <filename>]
[--librarian-factory-path <directory>]
[--librarian-path <directory>] [--1o0g <filenane>]
[--script <filename>] [--set <nanme> <val ue>]

--settings <filename> [--silent]

[--sopc <filenane>] [--verbose] [--version]

Options
m --bsp-dir <directory>: Path to the directory where the BSP files are generated.

Use . for the current directory. The directory <directory> must exist.

--cmd <tcl command>: Run the specified Tcl command. Multiple - - cnd options are
allowed.

--cpu-nane <cpu name>: The name of the Nios II processor that the BSP supports.
This argument is useful if the hardware design contains multiple Nios II
processors. Optional for a single-processor design.
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- - debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

- - ext ended- hel p: Displays full information about this command and its options.
- - hel p: Displays basic information about this command and its options.

--jdi <filename>: The location of the .jdi file generated by the Quartus II
software. The .jdi file specifies the name-to-node mappings for the JTAG chain
elements. The tool inserts the .jdi path in public.mk. If no .jdi path is specified, the
command searches the directory containing the .sopcinfo file, and uses the

first .jdi file found.

--librarian-factory-path <directory> Comma separated librarian search path.
Use $ for default factory search path.

--1ibrarian-path<direct ory> Comma separated librarian search path. Use $ for
default search path.

--1og <fil ename>: Create a debug log and write to specified file. Also logs debug
information to stdout.

--script <filename>: Run the specified Tcl script with optional arguments.
Multiple - - scri pt options are allowed.

--set <name> <val ue>: Set the setting called <name> to <value>. Multiple - - set
options are allowed.

--settings <fil ename>: File name of an existing BSP settings file to update.

--si | ent: Suppress information about the command’s operation normally sent to
stdout.

--sopc <fi | enane>: The .sopcinfo file to update the BSP with. It is recommended
to create a new BSP if the design has changed significantly. This argument is useful
if the path to the original .sopcinfo file has changed.

--ver bose: Output verbose, and default information about the command’s
operation to stdout.

- -ver si on: Displays the version of this command and exits with a zero exit status.

Description

The nios2-bsp-update-settings command updates an existing Nios II .bsp file. The
path to an existing .bsp file is a mandatory command-line option. The command
modifies the settings file so the file must have write permissions. You might want to
use the - - scri pt option to pass the default Tcl script to the nios2-bsp-update-settings
command to make sure that your BSP is consistent with your system (this is what the
nios2-bsp command does).

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.
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nios2-lih-generate-makefile

Usage

ni os2-1ib-generate-nmakefile [--bsp-dir <directory>]
[--debug] [--extended-help] [--help]

--lib-dir <directory>] [--lib-nane <filenane>]

--log <filenane>] [--no-src]

-public-inc-dir <directory>] [--set <name> <val ue>]

-silent] [--src-dir <directory>]

-src-files <filenames>] [--src-rdir <directory>]

-use-lib-dir <directory>] [--verbose]

--version]

[
[
[
[
[
[
[

Options

m --bsp-dir <directory>: Path to the BSP generated files directory (populated using
the nios2-bsp-generate-files command).

m --debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

m --extended- hel p: Displays full information about this command and its options.
m --hel p: Displays basic information about this command and its options.

m --lib-dir <directory>: Destination directory for the user library archive file (.a),
the user library makefile, and public.mk. If omitted, it defaults to the current
directory.

m --lib-nane <filename>: Name of the user library being created. The user library
file name is the user library name with a lib prefix and .a suffix added. Do not
include these in the user library name itself. If the user library name option is
omitted, the user library name defaults to the name of the first source file with its
extension removed.

m --log<filenane>: Create a debug log and write to specified file. Also logs debug
information to stdout.

® --no-src: Allows no sources files to be set in the Makefile. User must add source
files in manually before compiling

m --public-inc-dir <directory>: Path to a directory that contains C header files
(-h) that are to be made available (that is, public) to users of the user library. This
directory is added to the appropriate variable in public.mk. Multiple
--public-inc-dir options are allowed.

B --set <name> <val ue>: Set the makefile variable called <name> to <value>. If the
variable exists in the managed section of the makefile, <value> replaces the default
settings. It adds the makefile variable if it does not already exist. Multiple - - set
options are allowed.

m --silent:Suppress information about the command’s operation normally sent to
stdout.

m --src-dir <directory>: Search for source files in <directory>. Use . to look in the
current directory. Multiple - - src- di r options are allowed.
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m --src-files<filenames>: Alist of space-separated source file names added to the
makefile. The list of file names is terminated by the next option or the end of the
command line. Multiple - - src-f il es options are allowed.

m --src-rdir <directory>:Same as - - src-dir option but recursively search for
source files in or under <directory>. Multiple - - sr¢-rdi r options are allowed and
can be freely mixed with - - src-di r options.

m --use-lib-dir <directory>:Path to a dependent user library directory. The user
library directory must contain a makefile fragment called public.mk. Multiple
--use-1ib-dir options are allowed.

m --verbose: Output verbose, and default information about the command’s
operation to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

The nios2-lib-generate-makefile command generates a user library makefile (called
Makefile). The path to a BSP created by nios2-bsp-generate-files is an optional
command-line option.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

nios2-hsp-editor

Usage

ni 0os2- bsp-edi tor [--extended-hel p]
[--fontsize <point size>] [--help]
[--librarian-factory-path <directory>]
[--librarian-path <directory>] [--1o0g <filenane>]
[--settings <filename>] [--version]

Options

m --extended- hel p: Displays full information about this command and its options.

m --fontsize <point size>:The default point size for GUI fonts is 11. Use this
option to adjust the point size.

m --hel p: Displays basic information about this command and its options.

m --librarian-factory-path <directory> Comma separated librarian search path.
Use $ for default factory search path.

m --librarian-path<directory> Comma separated librarian search path. Use $ for
default search path.

m --log<filenanme>: Create a debug log and write to specified file.
m --settings <filename>: File name of an existing BSP settings file to update.

m --version: Displays the version of this command and exits with a zero exit status.
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Description

The nios2-bsp-editor command is a GUI application for creating and editing board
support packages for Nios II designs.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

nios2-app-update-makefile

Usage

ni 0s2- app- updat e- makefile --app-dir <directory>

[--add-lib-dir <directory>] [--add-src-dir <directory>]
--add-src-files <filenames>] [--add-src-rdir <directory>] [--debug]
--extended-help] [--force] [--get <nane>] [--get-all]
-get-asflags] [--get-bsp-dir] [--get-debug-Ievel]
-get-defined-synbols] [--get-elf-nane] [--get-optimnization]

- get -undef i ned- synbol s] [--get-user-flags] [--get-warnings]
-help] [--list-lib-dir] [--list-src-files] [--IockK]

-log <filenane>] [--no-src] [--renpve-lib-dir <directory>]
-renmove-src-dir <directory>] [--renmnpve-src-files <fil enanes>]
-renove-src-rdir <directory>] [--set <name>]

-set-asflags <value>] [--set-bsp-dir <directory>]

-set -debug- 1 evel <value>] [--set-defined-synbols <val ue>]
-set-elf-nane <nanme>] [--set-optimzation <val ue>]

-set -undefi ned-synbol s <val ue>] [--set-user-flags <val ue>]
-set -warni ngs <val ue>] [--show nanaged-section] [--show names]
--silent] [--unlock] [--verbose] [--version]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Options

--app-dir <directory>: Path to the Application Directory with the generated
makefile.

--add-1ib-dir <directory> Add a path to dependent user library directory

--add-src-dir <directory>: Add source files in <directory>. Use . to look in the
current directory. Multiple - - add- sr ¢- di r options are allowed.

--add-src-files <filenames>: A list of space-separated source file names to be
added to the makefile. The list of file names is terminated by the next option or the
end of the command line. Multiple - - src-fi | es options are allowed.

--add-src-rdir <directory>: Same as - - add- sr c- di r option but recursively
search for source files in or under <directory>. Multiple - - add- src-rdi r options
are allowed and can be freely mixed with - - src-di r options.

--debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

- - ext ended- hel p Displays full information about this command and its options.
--force: Update the Makefile even if it’s locked

- - get <nane>: Get the values of Makefile variables

--get-all Get all variables in the managed section of the Makefile

--get -asfl ags Get user assembler flags

--get - bsp-di r Get the BSP generated files directory
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m --get-debug-|evel Getdebug level flag

m --get-defined-synbol s Get defined symbols flag

m --get-elf-nane Get the name of .elf file

m --get-optimzation Get optimization flag

m --get-undefined-synbol s Get undefined symbols flag

m --get-user-flags Get user flags

m --get-warnings Get warnings flag

m --hel p: Displays basic information about this command and its options.

m --list-lib-dir Listall paths to dependent user library directories

m --list-src-files Listall source files in the makefile.

m --lock: Lock the Makefile to prevent it from being updated

m --log<filenane>: Create a debug log and write to specified file. Also logs debug
information to stdout.

m --no-src Remove all source files in the makefile

m --renove-lib-dir <directory>: Remove a path to dependent user library
directory

B --renove-src-dir <directory>: Remove source files in <directory>. Use . to look
in the current directory. Multiple - - r enove- sr c- di r options are allowed.

m --renove-src-files <filenames>: A list of space-separated source file names to
be removed from the makefile. The list of file names is terminated by the next
option or the end of the command line. Multiple - - src-fi | es options are allowed.

m --renove-src-rdir <directory>:Same as - - renove-src-di r option but
recursively search for source files in or under <directory>. Multiple
--renmove-src-rdir options are allowed and can be freely mixed with --src-dir
options.

m --set <nane> <val ue>: Set the value of a Makefile variable called <name>

B --set-asflags <val ue>: Set user assembler flags

m --set-bsp-dir <directory>: Set the BSP generated files directory

m --set-debug-|evel <val ue>: Set debug level flag

m --set-defined-synbol s <val ue>: Set defined symbols flag

m --set-el f-name <nane>: Set the name of .elf file

m --set-optimzation <val ue>: Set optimization flag

m --set-undefined-synbol s <val ue>: Set undefined symbols flag

m --set-user-flags <val ue>: Set user flags

m --set-warnings <val ue>: Set warnings flag

m --show managed- sect i on Show the managed section in the Makefile

m --show names Show name of the variables
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m --silent: Suppress information about the command’s operation normally sent to
stdout.

® --unl ock: Unlock the Makefile

m --verbose: Output verbose, and default information about the command’s
operation to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

The nios2-app-update-makefile command updates an application makefile to add or
remove source files.

For more details about this command, use the - - ext ended- hel p option to display
comprehensive usage information.

I'=" The--add-src-dir,--add-src-rdir,--remve-src-dir,and - -renmove-src-rdir
options add and remove files found in <directory> at the time the command is
executed. Files subsequently added to or removed from the directory are not reflected
in the makefile.

nios2-lib-update-makefile

Usage

ni 0s2-1ib-update-makefile --lib-dir <directory>
[--add-lib-dir <directory>] [--add-public-inc-dir <directory>]
[--add-src-dir <directory>] [--add-src-files <filenames>]
[--add-src-rdir <directory>] [--debug] [--extended-help] [--force]
[--get <nane>] [--get-all] [--get-asflags] [--get-bsp-dir]
[--get-debug-level] [--get-defined-synbols] [--get-lib-nane]
[--get-optim zation] [--get-undefined-synbols] [--get-user-flags]
[--get-warnings] [--help] [--list-lib-dir] [--list-public-inc-dir]
[--list-src-files] [--lock] [--log <filenanme>] [--no-src]
[--renmove-lib-dir <directory>] [--renpve-public-inc-dir <directory>]
[--renove-src-dir <directory>] [--renmpove-src-files <fil enanes>]
[--renmove-src-rdir <directory>] [--set <name> <val ue>]
[--set-asflags <value>] [--set-bsp-dir <directory>]
[--set-debug-1evel <value>] [--set-defined-synbols <val ue>]
[--set-lib-name <name>] [--set-optimzation <val ue>]
[--set-undefined-synbols <value>] [--set-user-flags <val ue>]
[--set-warnings <val ue>] [--show nmanaged-section] [--show names]
[--silent] [--unlock] [--verbose] [--version]

Options
m --add-lib-dir <directory> Add a path to dependent user library directory

m --add-public-inc-dir <directory>: Add a directory that contains C-language
header files

m --add-src-dir <directory>: Add source files in <directory>. Use . to look in the
current directory. Multiple - - add- sr ¢- di r options are allowed.

m --add-src-files<filenames>: A list of space-separated source file names to be
added to the makefile. The list of file names is terminated by the next option or the
end of the command line. Multiple --src-files options are allowed.
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m --add-src-rdir <directory>: Same as - - add- src-di r option but recursively

search for source files in or under <directory>. Multiple - - add- src-rdi r options
are allowed and can be freely mixed with --src-dir options.

--debug: Output debug, exception traces, verbose, and default information about
the command’s operation to stdout.

- -ext ended- hel p: Displays full information about this command and its options.
--force: Update the Makefile even if it is locked

- - get <nane>: Get the values of Makefile variables

--get-al | : Getall variables in the managed section of the Makefile
--get-asflags: Get user assembler flags

--get - bsp- di r : Get the BSP generated files directory

--get - debug- | evel : Get debug level flag

- - get - def i ned- synbol s: Get defined symbols flag

--get -l b- nane: Get the name of user library

--get-optim zation: Getoptimization flag

--get -undef i ned- synbol s: Get undefined symbols flag

--get -user-fl ags: Get user flags

--get -war ni ngs: Get warnings flag

--hel p: Displays basic information about this command and its options.
--list-lib-dir:Listall paths to dependent user library directories
--list-public-inc-dir:List all public include directories
--list-src-files: List all source files in the makefile.

--1ock: Lock the Makefile to prevent it from being updated

--1og <fil ename>: Create a debug log and write to specified file. Also logs debug
information to stdout.

--no-src: Remove all source files

--renove-|ib-dir <directory>: Remove a path to dependent user library
directory

--renove-public-inc-dir <directory>: Remove a include directory

--renove-src-dir <di rect ory>: Remove source files in <directory>. Use . to look
in the current directory. Multiple - - r enove- sr c- di r options are allowed.

--renove-src-files <filenames>: A list of space-separated source file names to
be removed from the makefile. The list of file names is terminated by the next
option or the end of the command line. Multiple --src-files options are allowed.

--renove-src-rdir <directory>: Same as - -renove-src-di r option but
recursively search for source files in or under <directory>. Multiple
--renmove-src-rdir options are allowed and can be freely mixed with --src-dir
options.

--set <nanme> <val ue>: Set the value of a Makefile variable called <name>
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m --set-asflags <val ue>: Set user assembler flags

m --set-bsp-dir <directory>: Set the BSP generated files directory
m --set-debug-level <val ue>: Set debug level flag

m --set-defined-synbol s <val ue>: Set defined symbols flag

m --set-lib-nanme <name>: Set the name of user library

m --set-optimzation <val ue>: Set optimization flag

m --set-undefined-synbol s <val ue>: Set undefined symbols flag

m --set-user-flags <val ue>: Set user flags

m --set-warnings <val ue>: Set warnings flag

m --show managed- sect i on: Show the managed section in the Makefile
m --show names: Show name of the variables

m --silent: Suppress information about the command’s operation normally sent to
stdout.

m --unl ock: Unlock the Makefile

m --verbose: Output verbose, and default information about the command’s
operation to stdout.

m --version: Displays the version of this command and exits with a zero exit status.

Description

The nios2-lib-update-makefile command updates a user library makefile to add or
remove source files.

For more details about this command, use the - - ext ended- hel p option to display

comprehensive usage information.

I'=" The--add-src-dir,--add-src-rdir,--remve-src-dir,and - -renmove-src-rdir
options add and remove files found in <directory> at the time the command is
executed. Files subsequently added to or removed from the directory are not reflected
in the makefile.

nios2-swexample-create

Usage

ni 0s2-creat e-swexanpl e [--nanme] --sopc-dir --type [--list] [--app-dir]
[--bsp-dir] [--no-app] [--no-bsp] [--elf-name] [--describe]
[--describeX] [--describeAll] [--search] [--help] [--silent]
[--version]

Options

m --nane: Specify the name of the software project to create.

m --sopc-dir Specify the SOPC builder hardware design directory. Required.

m --type: Specify the software example design template type. Required.
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m --list: Listall valid software example design template types.

- - app- di r : Specify the application directory to create. Default: <sopc-dir>/
software_examples/app/<name>

m --bsp-dir: Specify the bsp directory to create. Default: <sopc-dir>/
software_examples/bsp/<bsp-type>

m --no-app Do not generate the create-this-app script

m --no- bsp Do not generate the create-this-bsp script

m --el f-name Name of the .elf file to create.

m --describe: Describe the software example type specified and exit.

m --describeX: Verbosely describe the software example type specified and exit.
m --describeAl | : Describe all the software example types and exit.

m --search: Search for software example templates in the specified directory.
Default: <Nios II EDS install path>/examples/software

m --hel p: Displays basic information about this command and its options.
m --silent: Do not echo commands.

m --version: Print the version number of nios2-create-swexample and exit.

Description

This utility creates a template software example for a given SOPC system.

nios2-elf-insert

Usage

nios2-elf-insert <filenane> [--cpu_nane <cpuNanme>]
[--stderr_dev <stderrDev>] [--stdin_dev <stdi nDev>]
--stdout _dev <stdoutDev>] [--sidp <sysidBase>] [--id <sysidHash>]
--tinmestanp <sysidTine>] [--sof <sofFile>]
--sopcinfo <sopcinfoFile>] [--jar <jarFile>] [--jdi <jdiFile>]
--quartus_project_dir <quartusProjectDir>]
--sopc_system nane <sopcSyst enNane>]
--profiling_enabl ed <profilingEnabl ed>]
--si mul ati on_enabl ed <si mul ati onEnabl ed>]

[
[
[
[
[
[
[

Options
m <filenane>: the ELF filename
® --cpu_nane <cpuNane>

m --stderr_dev <stderrDev>

--stdin_dev <st di nDev>
m --stdout dev <stdout Dev>
m --sidp<sysidBase>

B --id<sysidHash>

--timestanp <sysidTi me>
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m --sof <sof File>

m --sopcinfo<sopcinfoFile>

B --jar <jarFile>

m --jdi <jdiFile>

m --quartus_project_dir <quartusProjectDir>
B --sopc_system nane <sopcSyst emNane>

m --profiling_enabl ed <profilingEnabl ed>

m --simlation_enabl ed <si nul ati onEnabl ed>

nios2-elf-query

Usage

nios2-el f-query <filename> [--cpu_nane] [--stderr_dev] [--stdin_dev]
[--stdout_dev] [--sidp] [--id] [--tinmestanp] [--sof] [--sopcinfo]
[--jar] [--jdi] [--quartus_project_dir] [--sopc_system nane]
[--profiling_enabled] [--simulation_enabled]

Options

m <fil enanme>: the ELF filename

B --Cpu_name

m --stderr_dev

m --stdin_dev

m --stdout _dev

m --sidp

m --id

m --timestanp

m --sof

m --sopcinfo

m o--jar

m --jdi

m --quartus_project _dir

B --sopc_system nane

m --profiling_enabled

m --simulation_enabl ed
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nios2-convert-ide2sht

Usage

ni os2-convert-ide2sht --input-dir --output-dir [--build-config]

[--help] [--silent] [--version]

Options

m --input-dir: Specify the input application project directory to create. Required.

m --output-dir:Specify the directory to create your output projects. Required.

m --build-config: Specify the build configuration type: for example Release,
Debug.

m --hel p: Print this message and exit.

m --silent: Suppress information about the command’s operation normally sent to
stdout.

m --version: Displays the version of this command and exits.

Description

Convert a Nios II IDE project to a Nios II SBT project.

nios2-flash-programmer-generate

February 2011

Usage

ni os2-fl ash- programrer-generate [--accept-bad-sysid]

[ --add- bi n <f name> <fl ash-sl ave-desc> <of f set >]
[--add-el f <fnanme> <fl ash-sl ave-desc> <extra-el f2fl ash-argunent s>]
[ --add-sof <fnane> <fl ash-sl ave-desc> <of fset>

<extra-sof 2f | ash- ar gunent s>]
[--cabl e <cabl e nane>] [--cpu <processor_nanme>] [--debug]
[--device <device name>] [--erase-first] [--extended-hel p]
--flash-dir <directory> [--go] [--help] [--id <address>]
[--instance <instance value>] [--log <filenane>] [--nmu]
[--programflash] [--script-dir <directory>] [--sidp <address>]
[--silent] --sopcinfo <filename> [--verbose] [--version]

Options

--accept - bad- sysi d: Continue even if the system identifier (ID) comparison fails.

- -add- bi n <f name> <f | ash- sl ave- desc> <of f set >: Specify a binary file to convert
and program. The filename, target flash slave descriptor, and target offset amount
are required. This option can be used multiple times for .sof files.
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--add-el f <fname> <fl ash-sl ave-desc> <extra-el f2f| ash-ar gunent s>: Specify
a .elf file to convert and program. The filename and target flash slave descriptor
are required. This option can be used multiple times for .elf files.
<extra-elf2flash-arguments> can be any of the following options supported by
elf2flash:

m save
m simoptinize

The following elf2flash options have default values computed, but are also
supported as <extra-elf2flash-arguments> for manual override of those defaults:

m base
= boot
s end
m reset

--add- sof <fname> <flash-sl ave-desc> <of fset>

<extra-sof 2f | ash- ar gunent s>: Specify a .sof file to convert and program. The
filename, target flash slave descriptor, and target offset arguments are required.
This option can be used multiple times for .sof files. <extra-sof2flash-arguments>
can be any of the following options supported by sof2flash:

m activeparallel
m  COMpress

m save

m tinestanp

m options

--cabl e <cabl e name>: Specifies which JTAG cable to use (not needed if you only
have one cable). Not used without - - program f | ash option.

--cpu <processor _name>: The SOPC Builder system file Nios II processor name.
Not required if only one Nios II processor in the system.

- - debug: Sends debug information, exception traces, verbose output, and default
information about the command’s operation, to stdout.

- - devi ce <devi ce name>: Specifies in which device you want to look for the
Nios II debug core. Device 1 is the device nearest TDI. Not used without
--programfl ash option.

--erase-first: Erase entire flash targets before programming them. Not used
without - - program f | ash option.

- - ext ended- hel p: Displays full information about this command and its options.

--flash-dir <directory>: Path to the directory where the flash files are
generated. Use . for the current directory. This command overwrites pre-existing
files in <directory> without warning.

- -g0: Run processor from reset vector after program.

- - hel p: Displays basic information about this command and its options.
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- -1 d <addr ess>: Unique ID code for target system. Not used without
--programf | ash option.

--instance <i nstance val ue>: Specifies the INSTANCE value of the debug core
(not needed if there is exactly one on the chain). Not used without
--program fl ash option.

--10g <fil enane>: Creates a debug log and write to specified file. Also logs debug
information to stdout.

- - mu: Specifies if the processor with the corresponding INSTANCE value has an
MMU (not needed if there is exactly one processor in the system). Not used
without - - program f | ash option.

--program f | ash: Providing this flag causes calls to nios2-flash-programmer to be
generated and executed. This results in flash targets being programmed.

--script-dir <directory>: Path to the directory where a shell script of this tool’s
executed command lines is generated. This script can be used in place of this
nios2-flash-programmer-generate command. Use . for the current directory. This
command overwrites pre-existing files in <directory> without warning.

--si dp <addr ess>: Base address of system ID peripheral on the target. Not used
without - - program f | ash option.

--si | ent : Suppresses information about the command’s operation normally sent
to stdout.

--sopci nf o <fi | ename>: The .sopcinfo file.

--ver bose: Sends verbose output, and default information about the command’s
operation, to stdout.

--ver si on: Displays the version of this command and exits with a zero exit status.

Description

The nios2-flash-programmer-generate command converts multiple files to a .flash in
Motorola S-record format, and programs them to the designated target flash devices
(--program f | ash). This is a convenience utility that manages calls to the following
command line utilities

bin2flash
elf2flash
sof2flash

nios2-flash-programmer

This utility also generates a script that captures the sequence of conversion and flash
programmer commands.

Example

ni os2-fl ash- programmer - generate --sopci nfo=C:\ny_desi gn. sopcinfo \

--flash-dir=. \

--add-sof C \ny_design\test.sof 0x0C000000 nenory_O conpress save \
--add-el f C \ny_app\ny_app.elf 0x08000000 nmenory_0 \
--programflash
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nios2-c2h-generate-makefile

Usage

ni 0s2-c2h- gener at e- makefil e --sopc=<sopc>
--app-dir=<dir>
--accel erat or =<functi on>
- -enabl e_quar t us=<0| 1>
--anal yze_onl y=<0| 1>
--use_exi sting_accel erators=<0| 1>

Options
m --sopc: The path to the .sopcinfo file.

m --app-dir: Directory to place the application Makefile and executable file. If
omitted, it defaults to the current directory.

m --accel erator: Specifies a function to be accelerated.

m --enabl e_quartus: Building the application compiles the associated Quartus II
project. Defaults to 0.

m --anal yze_only: Disables hardware generation, SOPC Builder system generation,
and Quartus II compilation for all accelerators in the application. Building the
project with this option only updates the report files. Defaults to 0.

m --use_existing_accel erators: Disables all hardware generation steps. The build
behaves as if c2h.mk did not exist, with the exception of possible accelerator
linking as specified in the - - accel er at or option. Defaults to 0.

Description

The nios2-c2h-generate-makefile command creates a C2H makefile fragment,
c2h.mk, that specifies all accelerators and accelerator options for an application.

This command creates a new c2h.mk each time it is called, overwriting the existing
c2h.mk

The - -accel erat or argument specifies a function to be accelerated. This argument
accepts up to four comma-separated values:

m Target function name.
m Target function file.
m Link hardware accelerator instead of original software. 1 or 0. Defaults to 1.

m Flush data cache before each call. 1 or 0. Defaults to 1.

The nios2-c2h-generate-makefile script is available to support pre-existing
command-line C2H projects. Create new C2H projects using the Nios II IDE.

Example

ni 0s2- c2h- gener at e- makefile \
--sopc=../../Nosll_stratix_1s40_standard. sopcinfo \
--app_dir=/\
--accelerator=filter,filter.c \
--accelerator=xmath,../../../xmath.c, 1,0 \
--use_existing_accelerators
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nios2-hsp

Usage

ni 0s2-bsp <bsp-type> <bsp-dir> [<sopc>] [<override>]...

Options

m <bsp-type>: hal orucosii.

m  <bsp-dir>: Path to the BSP directory.

m <sopc>: The path to the .sopcinfo file or its directory.

m <override>: Options to override defaults.

Description

The nios2-bsp script calls nios2-bsp-create-settings or nios2-bsp-update-settings to
create or update a BSP settings file, and the nios2-bsp-generate-files command to
create the BSP files. The Nios I Embedded Design Suite (EDS) supports the following
BSP types:

m hal
B Uucosii
BSP type names are case-insensitive.

This utility produces a BSP of <bsp-type> in <bsp-dir>. If the BSP does not exist, it is
created. If the BSP already exists, it is updated to be consistent with the associated
hardware system.

The default Tcl script is used to set the following system-dependent settings:
m stdi o character device
m System timer device
m Default linker memory
m Boot loader status (enabled or disabled)
If the BSP already exists, nios2-bsp overwrites these system-dependent settings.
The default Tcl script resides at:
<Nios II EDS install path>/sdk2/bin/bsp-set-defaults.tcl

When creating a new BSP, this utility runs nios2-bsp-create-settings, which creates
settings.bsp in <bsp-dir>.

When updating an existing BSD, this utility runs nios2-bsp-update-settings, which
updates settings.bsp in <bsp-dir>.

After creating or updating the settings.bsp file, this utility runs
nios2-bsp-generate-files, which generates files in <bsp-dir>

Required arguments:
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<bsp-t ype>: Specifies the type of BSP. This argument is ignored when updating a
BSP. This argument is case-insensitive. The nios2-bsp script supports the
following values of <bsp-type>:

m hal
m ucosii

<bsp- di r >: Path to the BSP directory. Use “.” to specify the current directory.

Optional arguments:

<sopc>: The path name of the .sopcinfo file. Alternatively, specify a directory
containing a .sopcinfo file. In the latter case, the tool finds a file with the
extension .sopcinfo. This argument is ignored when updating a BSP. If you omit
this argument, it defaults to the current directory.

<overri de>: Options to override defaults. The nios2-bsp script passes most
overrides to nios2-bsp-create-settings or nios2-bsp-update-settings. It also passes
the --sil ent, --verbose, - - debug, and - - | 0g options to nios2-bsp-generate-files.

nios2-bsp passes the following overrides to the default Tcl script:
m --default_stdio <device>| none| DONT_CHANGE
Specifies stdio device.
m --default_sys timer <device>| none| DONT_CHANGE
Specifies system timer device.
m --default_nenory_regi ons DONT_CHANGE

Suppresses creation of new default memory regions when updating a BSP. Do
not use this option when creating a new BSP.

m --defaul t _sections_mapping <region>| DONT_CHANGE
Specifies the memory region for the default sections.
m --use_boot| oader 0| 1| DONT_CHANGE
Specifies whether a boot loader is required.

On a preexisting BSP, the value DONT_CHANGE prevents associated settings from

changing their current value.

=~ The “--” prefix is stripped when the option is passed to the underlying
utility.

Nios Il Example Design Scripts

The Nios II SBT includes scripts that allow you to create sample BSPs and
applications. This section describes each script and its location in the example design
directory structure. Each hardware example design in the Nios II EDS includes a
software_examples directory with app and bsp subdirectories.
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The bsp subdirectory contains a variety of example BSPs. Table 15-3 lists all potential
BSP examples provided in the bsp directory. The bsp directory for each hardware
example only includes BSP examples supported by the associated hardware example.

Table 15-3. BSP Examples

Example BSP (1)

Summary

hal _reduced_f oot pri nt

Hardware abstraction layer (HAL) BSP configured to minimize memory footprint

hal _defaul t HAL BSP configured with all defaults
hal _zi pfs HAL BSP configured with the Altera® read-only zip file system
ucosii_net MicroC/0S-II BSP configured with networking

ucosii_net_zipfs

MicroGC/0S-II BSP configured with networking and the Altera read-only zip file system

ucosii_net _tse

MicroC/0S-II BSP configured with networking support for the Altera triple-speed
Ethernet media access control (MAC)

ucosii_net_tse_zipfs

MicroGC/0S-II BSP configured with networking support for the Altera triple-speed
Ethernet MAC and the Altera read-only zip file system

ucosii _default

MicroC/0S-II BSP configured with all defaults

Note to Table 15-3:

(1) Some BSP examples might not be available on some hardware examples.

The app subdirectory contains a separate subdirectory for each software example
supported by the hardware example, as listed in Table 15-4.

Tahle 15-4. Application Examples (7)

Application Name

Summary

Hello World

Prints"Hel lo fromNos II"

Board Diagnostics

Tests peripherals on the development boards

Count Binary

Displays a running count of 0x00 to Oxff

Hello Freestanding

Prints"Hel 1o from Nios |1" from a free-standing application

Hello MicroC/0S-11

Prints"Hel 1o from N os I1" using the MicroC/0S-11 RTOS

Hello World Small

Prints "Hel lo from Nios I1" from a small footprint program

Memory Test

Runs diagnostic tests on both volatile and flash memory

Memory Test Small

Runs diagnostic tests on volatile memory from a small footprint

Simple Socket Server

Runs a TCP/IP socket server

Web Server

Runs a web server from a file system in flash memory

Zip File System

Reads from a file system in flash memory

Note to Table 15-4:

(1) Some application examples might not be available on some hardware examples, depending on BSP support.

create-this-bsp

Each BSP subdirectory contains a create-this-bsp script. The create-this-bsp script
calls the nios2-bsp script to create a BSP in the current directory. The create-this-bsp
script has a relative path to the directory containing the .sopcinfo file. The .sopcinfo
file resides two directory levels above the directory containing the create-this-bsp
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The create-this-bsp script takes no command-line arguments. Your current directory
must be the same directory as the create-this-bsp script. The exit value is zero on
success and one on error.

create-this-app

Each application subdirectory contains a create-this-app script. The create-this-app
script copies the C/C++ application source code to the current directory, runs
nios2-app-generate-makefile to create a makefile (named Makefile), and then runs
make to build the Executable and Linking Format File (.elf) for your application. Each
create-this-app script uses a particular example BSP. For further information, refer to
the script to determine the associated example BSP. If the BSP does not exist when
create-this-app runs, create-this-app calls the associated create-this-bsp script to
create the BSP.

The create-this-app script takes no command-line arguments. Your current directory
must be the same directory as the create-this-app script. The exit value is zero on
success and one on error.

Finding create-this-app and create-this-hsp

The create-this-app and create-this-bsp scripts are installed with your Nios II
example designs. You can easily find them from the following information:

m  Where the Nios II EDS is installed

®m  Which Altera® development board you are using

m  Which HDL you are using

m  Which Nios II hardware example design you are using
m The name of the Nios II software example

The create-this-app script for each software example design is in

<Nios II EDS install path>/examples/<HDL>/niosII_<board type>/<design name>/
software_examples/app/<example name>. For example, the create-this-app script for
the Hello World software example running on the triple-speed ethernet example
design for the Stratix® IV GX FPGA Development Kit might be located in
c:/altera/100/nios2eds/examples/verilog/niosII_stratixIV_4sgx230/
triple_speed_ethernet_design/software_examples/app/hello_world.

Similarly, the create-this-bsp script for each software example design is in

<Nios II EDS install path>/examples/<HDL>/niosII_<board type>/<design name>/
software_examples/bsp/<BSP_type>. For example, the create-this-bsp script for the
basic HAL BSP to run on the triple-speed ethernet example design for the

Stratix IV GX FPGA Development Kit might be located in c:/altera/100/nios2eds/
examples/verilog/nioslII_stratixIV_4sgx230/triple_speed_ethernet_design/
software_examples/bsp/hal_default.
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Figure 15-1 shows the directory structure under each hardware example design.

Figure 15-1. Software Example Design Directory Structure

<design> (e.g. triple_speed_ethernet_design)
Quartus Il files (e.g. tserd_4sgx230.gpf)

SOPC Builder files (e.g. tserd_4sgx230_sopc.sopcinfo)

/—;‘ software_examples
/—;‘ app
/—;‘ software examples (e.g. hello_world)

create-this-app
bsp
/—;‘ BSP examples (e.g. hal_standard)

create-this-bsp

Settings are central to how you create and work with BSPs, software packages, and
device drivers. You control the characteristics of your project by controlling the
settings. The settings determine things like whether or not an operating system is
supported, and the device drivers and other that packages are included.

Every example in the Getting Started from the Command Line and Nios 11 Software Build
Tools chapters of the Nios II Software Developer’s Handbook involves specifying or
manipulating settings. Sometimes these settings are specified automatically, by scripts
such as create-this-bsp, and sometimes explicitly, with Tcl commands. Either way,
settings are always involved.

This section contains a complete list of available settings for BSPs and for
Altera-supported device drivers and software packages. It does not include settings
for device drivers or software packages furnished by Altera partners or other third
parties. If you are using a third-party driver or component, refer to the supplier’s
documentation.

Settings used in the Nios II SBT are organized hierarchically, for logical grouping and
to avoid name conflicts. Each setting’s position in the hierarchy is indicated by one or
more prefixes. A prefix is an identifier followed by a dot (. ). For example,

hal . enabl e_c_pl us_pl us is a hardware abstraction layer (HAL) setting, while
ucosii.event_flag.os_flag_accept_en is a member of the event flag subgroup of
MicroC/OS-II settings.

Setting names are case-insensitive.
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Overview of BSP Settings
A BSP setting consists of a name/value pair.

The format in which you specify the setting value depends on the setting type. Several
settings types are supported. Table 15-5 shows the allowed formats for each setting

type.

Table 15-5. Setting Formats

Setting Type Format When Setting Format When Getting
boolean 0/1 or false/true 0N
number Ox prefix for hexadecimal or no prefix for a decimal number | decimal

Quoted string
Use "none" to set empty string.

string In the SBT command line, to specify a str.ing value with Quoted string
embedded spaces, surround the string with a
backslash-double-quote sequence (\"). For example:

--set APP_INCLUDE DIRS \"lcd board\"

There are several contexts for BSP settings, as shown in Table 15-6.

Table 15-6. BSP Setting Contexts

Setting Context Description
Settings available with the Altera HAL BSP or any BSP based on it (for example,
Altera HAL L .
Micrium MicroC/0S-I1).
Micrium Settings available if using the Micrium MicroC/0S-11 BSP. All Altera HAL BSP
MicroC/0S-II settings are also available because MicroC/0S-11 is based on the Altera HAL BSP.
Altera BSP Settings available if using the Altera BSP makefile generator (generates the
: Makefile and public.mk files). These settings control the contents of makefile
Makefile ) : : ;
Generator variables. This generator is always present in Altera HAL BSPs or any BSPs
based on the Altera HAL.
Altera BSP Settings available if using the Altera BSP linker script generator (generates the
Linker Script linker.x and linker.h files). This generator is always present in Altera HAL BSPs
Generator or any BSPs based on the Altera HAL.

Do not confuse BSP settings with BSP Tcl commands. This section covers BSP settings,
including their types, meanings, and legal values. The Tcl commands, which include
tools for manipulating the settings, are covered in “Tcl Commands for BSP Settings”
on page 15-72.

Overview of Component and Driver Settings

The Nios II EDS includes a number of standard software packages and device drivers.
All of the software packages, and several drivers, have settings that you can
manipulate when creating a BSP. This section lists the packages and drivers that have
settings.

You can enable a software package or driver in the Nios II BSP Editor. In the SBT
command line flow, use the enabl e_sw _package Tcl command, described in “Tcl
Commands for BSP Settings” on page 15-72.
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Altera Host-Based File System Settings

The Altera host-based file system has one setting. If the Altera host-based file system
is enabled, you must debug (not run) applications based on the BSP for the host-based
file system to function. The host-based file system relies on the GNU debugger
running on the host to provide host-based file operations.

The host-based file system enables debugging information in your project, by setting
APP_CFLAGS_OPTI M ZATI ON to - g in the makefile.

To include the host-based file system in your BSP, enable the al t era_host f s software
package.

Altera Read-Only Zip File System Settings
The Altera read-only zip file system has several settings. If the read-only zip file
system is enabled, it adds - DUSE_RO _ZI PFS to ALT_CPPFLAGS in public.mk.

To include the read-only zip file system in your BSP, enable the al t era_r o_zi pfs
software package.

Altera NicheStack TCP/IP - Nios Il Edition Stack Settings

The Altera NicheStack® TCP/IP Network Stack - Nios II Edition has several settings.
The stack is only available in MicroC/OS-II BSPs. If the NicheStack TCP/IP stack is
enabled, it adds - DALT_I NI CHE to ALT_CPPFLAGS in public.mk.

To include the NicheStack TCP/IP networking stack in your BSP, enable the
al tera_i ni che software package.

Altera Avalon-MM JTAG UART Driver Settings

The Altera Avalon Memory-Mapped® (Avalon-MM) JTAG UART driver settings are
available if the al t era_aval on_j tag_uart driver is present. By default, this driver is
used if your SOPC Builder system has an al t era_aval on_j tag_uart module
connected to it.

Altera Avalon-MM UART Driver Settings

The Altera Avalon-MM UART driver settings are available if the al t era_aval on_uart
driver is present. By default, this driver is used if your SOPC Builder system has an
al tera_aval on_uart module connected to it.
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This section lists all settings for BSPs, software packages, and device drivers.

hal.enable_instruction_related_exceptions_api

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean definition
false
none

Enables application program interface (API) for registering handlers to service instruction-related
exceptions. These exception types can be generated if various processor options are enabled, such as
the memory management unit (MMU), memory protection unit (MPU), or other advanced exception
types. Enabling this setting increases the size of the exception entry code.

none

hal.max_file_descriptors

Identifier

Type

Default Value
Destination File
Description
Restrictions

none

Decimal number

32

none

Determines the number of file descriptors statically allocated.

If hal.enable_lightweight_device_driver_api is true, there are no file descriptors so this setting is
ignored. If hal.enable_lightweight_device_driver_api is false, this setting must be at least 4 because
HAL needs a file descriptor for /dev/null, /dev/stdin, /dev/stdout, and /dev/stderr. This setting defines
the value of ALT_MAX_FD in system.h.

hal.exclude_default_exception

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_EXCLUDE_DEFAULT_EXCEPTION
Boolean definition

false

system.h

Excludes default exception vector. If true, this setting defines the macro
ALT_EXCLUDE_DEFAULT_EXGEPTION in system.h.

none
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hal.sys_clk_timer

Identifier none

Type Unquoted string

Default Value none

Destination File none

Description Slave descriptor of the system clock timer device. This device provides a periodic interrupt (“tick”)

and is typically required for RTOS use. This setting defines the value of ALT_SYS_CLK in system.h.
Restrictions none

hal.timestamp_timer

Identifier none

Type Unquoted string

Default Value none

Destination File none

Description Slave descriptor of timestamp timer device. This device is used by Altera HAL timestamp drivers for
high-resolution time measurement. This setting defines the value of ALT_TIMESTAMP_CLK in
system.h.

Restrictions none

ucosii.os_max_tasks

Identifier 0S_MAX_TASKS

Type Decimal number

Default Value 10

Destination File system.h

Description Maximum number of tasks
Restrictions none

ucosii.os_lowest_prio

Identifier 0S_LOWEST_PRIO

Type Decimal number

Default Value 20

Destination File system.h

Description Lowest assignable priority
Restrictions none

ucosii.os_thread_safe newlib

Identifier 0S_THREAD_SAFE_NEWLIB
Type Boolean assignment

Default Value 1

Destination File system.h

Description Thread safe C library
Restrictions none
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ucosii.miscellaneous.os_arg_chk_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_ARG_CHK_EN
Boolean assignment

1

system.h

Enable argument checking
none

ucosii.miscellaneous.os_cpu_hooks_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_CPU_HOOKS_EN
Boolean assignment

1

system.h

Enable MicroC/0S-II hooks
none

ucosii.miscellaneous.os_debug_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_DEBUG_EN
Boolean assignment

1

system.h

Enable debug variables
none

ucosii.miscellaneous.os_sched_lock en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_SCHED_LOCK_EN

Boolean assignment

1

system.h

Include code for 0SSchedLock() and 0SSchedUnlock()
none

ucosii.miscellaneous.os_task stat en

Identifier

Type

Default Value
Destination File
Description
Restrictions

OS_TASK_STAT_EN

Boolean assignment

1

system.h

Enable statistics task
none
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ucosii.miscellaneous.os_task stat stk chk en

Identifier

Type

Default Value
Destination File
Description
Restrictions

OS_TASK_STAT_STK_CHK_EN
Boolean assignment

1

system.h

Check task stacks from statistics task
none

ucosii.miscellaneous.os_tick_step_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

OS_TICK_STEP_EN

Boolean assignment

1

system.h

Enable tick stepping feature for uC0OS-View
none

ucosii.miscellaneous.os_event_name_size

Identifier

Type

Default Value
Destination File
Description
Restrictions

OS_EVENT_NAME_SIZE

Decimal number

32

system.h

Size of name of Event Control Block groups
none

ucosii.miscellaneous.os_max_events

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MAX_EVENTS

Decimal number

60

system.h

Maximum number of event control blocks
none
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ucosii.miscellaneous.os_task idle_ stk _size

Identifier OS_TASK_IDLE_STK_SIZE
Type Decimal number

Default Value 912

Destination File system.h

Description Idle task stack size
Restrictions none

ucosii.miscellaneous.os_task stat stk size

Identifier O0S_TASK_STAT_STK_SIZE
Type Decimal number

Default Value 912

Destination File system.h

Description Statistics task stack size
Restrictions none

ucosii.task.os_task_change_prio_en

Identifier 0S_TASK_CHANGE_PRIO_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0STaskChangePrio()
Restrictions none

ucosii.task.os_task create en

Identifier 0S_TASK_CREATE_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for OSTaskCreate()
Restrictions none

Nios Il Software Developer’s Handbook

February 2011

Altera Corporation



Chapter 15: Nios Il Software Build Tools Reference

Settings

15-35

ucosii.task.os_task create ext en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_CREATE_EXT_EN
Boolean assignment

1

system.h

Include code for OSTaskCreateExt()
none

ucosii.task.os_task del en

Identifier

Type

Default Value
Destination File
Description
Restrictions

O0S_TASK_DEL_EN

Boolean assignment

1

system.h

Include code for OSTaskDel()
none

ucosii.task.os_task name_size

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_NAME_SIZE
Decimal number

32

system.h

Size of task name
none

ucosii.task.os_task_profile_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_PROFILE_EN

Boolean assignment

1

system.h

Include data structure for run-time task profiling
none
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ucosii.task.os_task_query_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_QUERY_EN
Boolean assignment

1

system.h

Include code for OSTaskQuery
none

ucosii.task.os_task_suspend_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_SUSPEND_EN

Boolean assignment

1

system.h

Include code for 0STaskSuspend() and 0STaskResume()
none

ucosii.task.os_task sw _hook _en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_TASK_SW_HOOK_EN

Boolean assignment

1

system.h

Include code for 0STaskSwHook()
none

ucosii.time.os_time_tick_hook en

Identifier

Type

Default Value
Destination File
Description
Restrictions

OS_TIME_TICK_HOOK_EN

Boolean assignment

1

system.h

Include code for 0STimeTickHook()
none
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ucosii.time.os_time_dly resume_en

Identifier OS_TIME_DLY_RESUME_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0STimeDlyResume()
Restrictions none

ucosii.time.os_time_dly_hmsm_en

Identifier OS_TIME_DLY_HMSM_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0STimeDIyHMSIM()
Restrictions none

ucosii.time.os_time_get_set_en

Identifier OS_TIME_GET_SET_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0STimeGet and OSTimeSet()
Restrictions none

ucosii.os_flag_en

Identifier 0S_FLAG_EN

Type Boolean assignment
Default Value 1

Destination File system.h

Description Enable code for Event Flags.

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

Restrictions none
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ucosii.event_flag.os_flag_wait_cir_en

Identifier

Type

Default Value
Destination File
Description

Restrictions

OS_FLAG_WAIT_CLR_EN

Boolean assignment

1

system.h

Include code for Wait on Clear Event Flags.

I This setting is enabled by default in MicroG-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

none

ucosii.event_flag.os_flag_accept_en

Identifier

Type

Default Value
Destination File
Description

Restrictions

0S_FLAG_ACCEPT_EN

Boolean assignment

1

system.h

Include code for OSFlagAccept().

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

none

ucosii.event_flag.os_flag_del_en

Identifier

Type

Default Value
Destination File
Description

Restrictions

OS_FLAG_DEL_EN

Boolean assignment

1

system.h

Include code for OSFlagDel().

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

none

ucosii.event_flag.os_flag_query_en

Identifier

Type

Default Value
Destination File
Description

Restrictions

0S_FLAG_QUERY_EN

Boolean assignment

1

system.h

Include code for OSFlagQuery().

I = This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

none
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ucosii.event_flag.os_flag_name_size

Identifier OS_FLAG_NAME_SIZE

Type Decimal number

Default Value 32

Destination File system.h

Description Size of name of Event Flags group. CAUTION: This is required by the HAL and many Altera device
drivers; use caution in reducing this value.

Restrictions none

ucosii.event_flag.os_flags_nbits

Identifier OS_FLAGS_NBITS

Type Decimal number

Default Value 16

Destination File system.h

Description Event Flag bits (8,16,32). CAUTION: This is required by the HAL and many Altera device drivers; use
caution in changing this value.

Restrictions none

ucosii.event_flag.os_max_flags

Identifier 0S_MAX_FLAGS

Type Decimal number

Default Value 20

Destination File system.h

Description Maximum number of Event Flags groups. CAUTION: This is required by the HAL and many Altera
device drivers; use caution in reducing this value.

Restrictions none

ucosii.os_mutex_en

Identifier O0S_MUTEX_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Enable code for Mutex Semaphores
Restrictions none
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ucosii.mutex.os_mutex_accept_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MUTEX_ACCEPT_EN

Boolean assignment

1

system.h

Include code for 0SMutexAccept()
none

ucosii.mutex.os_mutex_del en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MUTEX_DEL_EN

Boolean assignment

1

system.h

Include code for 0SMutexDel()
none

ucosii.mutex.os_mutex_query_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

ucosii.os_sem_en

Identifier

Type

Default Value
Destination File
Description

Restrictions

0S_MUTEX_QUERY_EN
Boolean assignment

1

system.h

Include code for 0SMutexQuery
none

OS_SEM_EN

Boolean assignment

1

system.h

Enable code for semaphores.

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

none
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ucosii.semaphore.os_sem_accept_en

Identifier 0S_SEM_ACCEPT_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0SSemAccept().

I This setting is enabled by default in MicroG-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

Restrictions none

ucosii.semaphore.os_sem_set_en

Identifier 0S_SEM_SET_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0SSemSet().

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

Restrictions none

ucosii.semaphore.os_sem_del_en

Identifier 0S_SEM_DEL_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0SSemDel().

II_=" This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

Restrictions none

ucosii.semaphore.os_sem_gquery_en

Identifier 0S_SEM_QUERY_EN

Type Boolean assignment

Default Value 1

Destination File system.h

Description Include code for 0SSemQuery().

I = This setting is enabled by default in MicroC-0S/Il BSPs, because it is required for correct
functioning of Altera device drivers and the HAL in a multithreaded environment. Avoid disabling it.

Restrictions none
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ucosii.os_mhox_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_EN

Boolean assignment

1

system.h

Enable code for mailboxes
none

ucosii.mailbox.os_mhox_accept_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_ACCEPT_EN

Boolean assignment

1

system.h

Include code for 0SMboxAccept()
none

ucosii.mailbox.os_mbox_del en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_DEL_EN

Boolean assignment

1

system.h

Include code for 0SMboxDel()
none

ucosii.mailbox.os_mhox_post_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_POST_EN

Boolean assignment

1

system.h

Include code for 0SMboxPost()
none
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ucosii.mailbox.os_mhox_post_opt_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_POST_OPT_EN
Boolean assignment

1

system.h

Include code for 0SMboxPostOpt()

none

ucosii.mailbox.os_mhox_query_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

ucosii.os_¢g_en
Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MBOX_QUERY_EN
Boolean assignment

1

system.h

Include code for 0SMboxQuery()

none

0S_Q_EN

Boolean assignment

1

system.h

Enable code for Queues
none

ucosii.queue.os_g_accept_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_ACCEPT_EN

Boolean assignment

1

system.h

Include code for 0SQAccept()
none
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ucosii.queue.os_g_del_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_DEL_EN

Boolean assignment

1

system.h

Include code for 0SQDel()
none

ucosii.queue.os_g_flush_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_FLUSH_EN

Boolean assignment

1

system.h

Include code for 0SQFlush()
none

ucosii.queue.os_g_post_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_POST_EN

Boolean assignment

1

system.h

Include code of 0SQFlush()
none

ucosii.queue.os_g_post_front_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_POST_FRONT_EN
Boolean assignment

1

system.h

Include code for 0SQPostFront()
none
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ucosii.queue.os_¢_post_opt_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_POST_OPT_EN

Boolean assignment

1

system.h

Include code for 0SQPostOpt()
none

ucosii.queue.os_g_query_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_Q_QUERY_EN

Boolean assignment

1

system.h

Include code for 0SQQuery()
none

ucosii.queue.os_max_qs

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MAX_QS

Decimal number

20

system.h

Maximum number of Queue Control Blocks
none

ucosii.os_mem_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MEM_EN

Boolean assignment

1

system.h

Enable code for memory management
none
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ucosii.memory.os_mem_query_en

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MEM_QUERY_EN

Boolean assignment

1

system.h

Include code for 0SMemQuery()
none

ucosii.memory.0os_mem_name_size

Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MEM_NAME_SIZE
Decimal number

32

system.h

Size of memory partition name
none

ucosii.memory.os_max_mem_part

Identifier

Type

Default Value
Destination File
Description
Restrictions

ucosii.os_tmr_en
Identifier

Type

Default Value
Destination File
Description
Restrictions

0S_MAX_MEM_PART

Decimal number

60

system.h

Maximum number of memory partitions
none

O0S_TMR_EN

Boolean assignment

0

system.h

Enable code for timers
none
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ucosii.timer.os_task tmr_stk size

Identifier 0S_TASK_TMR_STK_SIZE
Type Decimal number

Default Value 912

Destination File system.h

Description Stack size for timer task
Restrictions none

ucosii.timer.os_task_tmr_prio

Identifier 0S_TASK_TMR_PRIO

Type Decimal number

Default Value 2

Destination File system.h

Description Priority of timer task (0=highest)
Restrictions none

ucosii.timer.os_tmr_cfg_max

Identifier 0S_TMR_CFG_MAX

Type Decimal number

Default Value 16

Destination File system.h

Description Maximum number of timers
Restrictions none

ucosii.timer.os_tmr_cfg_name_size

Identifier 0S_TMR_CFG_NAME_SIZE
Type Decimal number

Default Value 16

Destination File system.h

Description Size of timer name
Restrictions none
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ucosii.timer.os_tmr_cfg_ticks_per_sec
Identifier 0S_TMR_CFG_TICKS_PER_SEC
Type Decimal number
Default Value 10
Destination File system.h
Description Rate at which timer management task runs (Hz)
Restrictions none
ucosii.timer.os_tmr_cfg_wheel_size
Identifier 0S_TMR_CFG_WHEEL_SIZE
Type Decimal number
Default Value 2
Destination File system.h
Description Size of timer wheel (number of spokes)
Restrictions none
altera_avalon_uart_driver.enable_small_driver
Identifier ALTERA_AVALON_UART_SMALL
Type Boolean definition
Default Value false
Destination File public.mk
Description Small-footprint (polled mode) driver
Restrictions none
altera_avalon_uart_driver.enable_ioctl
Identifier ALTERA_AVALON_UART_USE_IOCTL
Type Boolean definition
Default Value false
Destination File public.mk
Description Enable driver ioctl() support. This feature is not compatible with the small driver; ioctl() support is not

compiled if either the UART enabl e_smal | _dri ver or the HAL
enabl e_reduced_devi ce_dri vers setting is enabled.

Restrictions none
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altera_avalon_jtag_uart_driver.enable_small_driver

Identifier

Type

Default Value
Destination File
Description
Restrictions

ALTERA_AVALON_JTAG_UART_SMALL
Boolean definition

false

public.mk

Small-footprint (polled mode) driver
none

altera_hostfs.hostfs name

Identifier

Type

Default Value
Destination File
Description
Restrictions

ALTERA_HOSTFS_NAME
Quoted string

/mnt/host

system.h

Mount point

none

altera_iniche.iniche_default_if

Identifier

Type

Default Value
Destination File
Description

Restrictions

INICHE_DEFAULT_IF
Quoted string
NOT_USED
system.h

Deprecated setting: Default media access control (MAC) interface. This setting was formerly used by
Altera networking example applications. It need not be assigned a valid value for the use of
networking example designs in Nios Il 8.0 or later. If you are using this setting in a project, it is
recommended that you remove the dependency. This setting might be removed in a future release.

none

altera_iniche.enable_dhcp_client

Identifier

Type

Default Value
Destination File
Description

Restrictions

DHCP_CLIENT
Boolean definition
true

system.h

Use dynamic host configuration protocol (DHCP) to automatically assign Internet protocol (IP)
address

none
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altera_iniche.enable_ip_fragments

Identifier

Type

Default Value
Destination File
Description
Restrictions

IP_FRAGMENTS

Boolean definition

true

system.h

Reassemble IP packet fragments
none

altera_iniche.enable_include_tcp

Identifier

Type

Default Value
Destination File
Description
Restrictions

INCLUDE_TCP

Boolean definition

true

system.h

Enable Transmission Control Protocol (TCP)
none

altera_iniche.enable_tcp_zerocopy

Identifier

Type

Default Value
Destination File
Description
Restrictions

TCP_ZEROCOPY
Boolean definition
false

system.h

Use TCP zero-copy
none

altera_iniche.enable_net_stats

Identifier

Type

Default Value
Destination File
Description
Restrictions

NET_STATS
Boolean definition
false

system.h

Enable statistics
none
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altera_ro_zipfs.ro_zipfs_name

Identifier ALTERA_RO_ZIPFS_NAME
Type Quoted string

Default Value /mnt/rozipfs

Destination File system.h

Description Mount point

Restrictions none

altera_ro_zipfs.ro_zipfs_offset

Identifier ALTERA_RO_ZIPFS_OFFSET

Type Hexadecimal number

Default Value 0x100000

Destination File system.h

Description Offset of file system from base of flash
Restrictions none

altera_ro_zipfs.ro_zipfs_bhase

Identifier ALTERA_RO_ZIPFS_BASE

Type Hexadecimal number

Default Value 0x0

Destination File system.h

Description Base address of flash memory device
Restrictions none

hal.linker.allow_code_at reset

Identifier none

Type Boolean assignment

Default Value 0

Destination File none

Description Indicates if initialization code is allowed at the reset address. If true, defines the macro

ALT_ALLOW_CODE_AT_RESET in linker.h.

Restrictions This setting is typically false if an external bootloader (e.g. flash bootloader) is present.
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hal.linker.enable_alt_load

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
1

none

Enables the alt_load() facility. The alt_load() facility copies sections from the . t ext memory into
RAM. If true, this setting sets up the VMA/LMA (virtual memory address/low memory address) of
sections in linker.x to allow them to be loaded into the . t ext memory.

This setting is typically false if an external bootloader (e.g. flash bootloader) is present.

hal.linker.enable_alt_load_copy_exceptions

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

none

Causes the alt_load() facility to copy the .except i ons section. If true, this setting defines the macro
ALT_LOAD_COPY_EXCEPTIONS in linker.h.

none

hal.linker.enable_alt_load_copy_rodata

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

none

Causes the alt_load() facility to copy the . r odat a section. If true, this setting defines the macro
ALT_LOAD_COPY_RODATA in linker.h.

none

hal.linker.enable_alt_load_copy_rwdata

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

none

Causes the initialization code to copy the .r wdat a section. If true, this setting defines the macro
ALT_LOAD_COPY_RWDATA in linker.h.

none
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hal.linker.enable_exception_stack

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

none

Enables use of a separate exception stack. If true, defines the macro ALT_EXCEPTION_STACK in
linker.h, adds a memory region called exception_stack to linker.x, and provides the symbols
__alt_exception_stack_pointer and __alt_exception_stack_limit in linker.x.

The hal.linker.exception_stack_size and hal.linker.exception_stack_memory_region_name settings
must also be valid. This setting must be false for MicroC/0S-1I BSPs. The exception stack can be used
to improve interrupt and other exception performance if an EIC is not implemented.

hal.linker.exception_stack_memory_region_name

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Unquoted string
none
none

Name of the existing memory region to be divided up to create the excepti on_st ack memory
region. The selected region name is adjusted automatically when the BSP is generated to create the
excepti on_st ack memory region.

Only used if hal.linker.enable_exception_stack is true.

hal.linker.exception_stack_size

Identifier

Type

Default Value
Destination File
Description
Restrictions

none
Decimal number

1024

none

Size of the exception stack in bytes.

Only used if hal.linker.enable_exception_stack is true.
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hal.linker.enable_interrupt_stack

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

none

Enables use of a separate interrupt stack. If true, defines the macro ALT_| NTERRUPT_STACK in
linker.h, adds a memory region called interrupt_stack to linker.x, and provides the symbols

_alt_interrupt_stack_pointer and __alt_interrupt_stack_linit in linker.x.

The hal . I'i nker.interrupt_stack_size and

hal . I'inker.interrupt_stack_menory_regi on_name settings must also be valid. This setting
must be false for MicroG/0S-11 BSPs. Only enable this setting for systems with an EIC. If an EIC is not
implemented, use the separate exception stack to improve interrupt and other exception performance.

hal.linker.interrupt_stack_memory_region_name

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Unquoted String
none
none

Name of the existing memory region that is divided up to create the i nt er r upt _st ack memory
region. The selected region name is adjusted automatically when the BSP is generated to create the
i nterrupt_stack memory region.

Only used if hal . Ii nker. enabl e_i nterrupt _stack is true.

hal.linker.interrupt_stack_size

Identifier

Type

Default Value
Destination File
Description
Restrictions

hal.make.ar
Identifier

Type

Default Value
Destination File
Description
Restrictions

Nios Il Software Developer’s Handbook

none
Decimal Number

1024

none

Size of the interrupt stack in bytes.

Only used if hal . I i nker. enabl e_i nterrupt _stack is true.

AR

Unquoted string

nios2-elf-ar

BSP makefile

Archiver command. Creates library files.
none
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hal.make.ar_post_process

Identifier AR_POST_PROCESS

Type Unquoted string

Default Value none

Destination File BSP makefile

Description Command executed after archiver execution.
Restrictions none

hal.make.ar_pre_process

Identifier AR_PRE_PROCESS

Type Unquoted string

Default Value none

Destination File BSP makefile

Description Command executed before archiver execution.
Restrictions none

hal.make.as

Identifier AS

Type Unquoted string

Default Value nios2-elf-gcc

Destination File BSP makefile

Description Assembler command. Note that GC is used for Nios 1l assembly language source files (.S).
Restrictions none

hal.make.as_post_process

Identifier AS_POST_PROCESS

Type Unquoted string

Default Value none

Destination File BSP makefile

Description Command executed after each assembly file is compiled.
Restrictions none
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hal.make.as_pre_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

AS_PRE_PROCESS

Unquoted string

none

BSP makefile

Command executed before each assembly file is compiled.
none

hal.make.hsp_arflags

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_ARFLAGS
Unquoted string
-Src

BSP makefile

Custom flags only passed to the archiver. This content of this variable is directly passed to the
archiver rather than the more standard ARFLAGS. The reason for this is that GNU Make assumes
some default content in ARFLAGS.This setting defines the value of BSP_ARFLAGS in Makefile.

none

hal.make.hsp_asflags

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_ASFLAGS
Unquoted string
-Wa,-gdwarf2
BSP makefile

Custom flags only passed to the assembler. This setting defines the value of BSP_ASFLAGS in
Makefile.

none

hal.make.bsp_cflags_debug

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_DEBUG
Unquoted string

-0

BSP makefile

C/G++ compiler debug level. - g provides the default set of debug symbols typically required to debug
a typical application. Omitting - g removes debug symbols from the ELF. This setting defines the value
of BSP_CFLAGS_DEBUG in Makefile.

none
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hal.make.hsp_cflags_defined_symbols

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_DEFINED_SYMBOLS
Unquoted string

none

BSP makefile

Preprocessor macros to define. A macro definition in this setting has the same effect as a #def i ne in
source code. Adding - DALT_DEBUGHo this setting has the same effect as #def i ne ALT _DEBUGIn a
source file. Adding - DFOO=1 to this setting is equivalent to the macro #def i ne FOO 1 in a source file.
Macros defined with this setting are applied to all .8, C source (.¢), and C++ files in the BSP. This
setting defines the value of BSP_CFLAGS_DEFINED_SYMBOLS in the BSP makefile.

none

hal.make.bsp_cflags_optimization

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_OPTIMIZATION
Unquoted string

-00

BSP makefile

C/C++ compiler optimization level. - G0 = no optimization, - @ = normal optimization, etc. - Q0 is
recommended for code that you want to debug since compiler optimization can remove variables and
produce nonsequential execution of code while debugging. This setting defines the value of
BSP_CFLAGS_OPTIMIZATION in Makefile.

none

hal.make.hbsp_cflags_undefined_symbols

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_UNDEFINED_SYMBOLS
Unquoted string

none

BSP makefile

Preprocessor macros to undefine. Undefined macros are similar to defined macros, but replicate the
#undef directive in source code. To undefine the macro FOOuse the syntax - u FOOin this setting.
This is equivalent to #undef FQOin a source file. Note: the syntax differs from macro definition (there
is a space, i.e. - u FOOversus - DFO0). Macros defined with this setting are applied to all .8, .¢, and
C++ files in the BSP. This setting defines the value of BSP_CFLAGS_UNDEFINED_SYMBOLS in the
BSP Makefile.

none

hal.make.hsp_cflags_user_flags

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_USER_FLAGS
Unquoted string

none

BSP makefile

Custom flags passed to the compiler when compiling C, C++, and .S files. This setting defines the
value of BSP_CFLAGS_USER_FLAGS in Makefile.

none
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hal.make.hsp_cflags_warnings

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CFLAGS_WARNINGS
Unquoted string

-Wall

BSP makefile

C/C++ compiler warning level. - Wal | is commonly used.This setting defines the value of
BSP_CFLAGS_WARNINGS in Makefile.

none

hal.make.bsp_cxx_flags

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_CXXFLAGS
Unquoted string
none

BSP makefile

Custom flags only passed to the C++ compiler. This setting defines the value of BSP_CXXFLAGS in
Makefile.

none

hal.make.hsp_inc_dirs

Identifier

Type

Default Value
Destination File
Description

Restrictions

BSP_INC_DIRS
Unquoted string
none

BSP makefile

Space separated list of extra include directories to scan for header files. Directories are relative to the
top-level BSP directory. The - | prefix is added by the makefile, therefore you must not include it in the
setting value. This setting defines the value of BSP_I NC_DI RS in the makefile.

none

hal.make.build_post_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

BUILD_POST_PROCESS

Unquoted string

none

BSP makefile
Command executed after BSP built.
none
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hal.make.hbuild_pre_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

hal.make.cc
Identifier

Type

Default Value
Destination File
Description
Restrictions

BUILD_PRE_PROCESS

Unquoted string
none
BSP makefile

Command executed before BSP built.

none

CC

Unquoted string
nios2-elf-gce -xc
BSP makefile

C compiler command

none

hal.make.cc_post_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

CC_POST_PROCESS

Unquoted string
none
BSP makefile

Command executed after each .¢ or .S file is compiled.

none

hal.make.cc_pre_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

CC_PRE_PROGESS

Unquoted string
none
BSP makefile

Command executed before each .¢ or .S file is compiled.

none
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hal.make.cxx
Identifier

Type

Default Value
Destination File
Description
Restrictions

CXX

Unquoted string
nios2-elf-gcec -xc++
BSP makefile

C++ compiler command
none

hal.make.cxx_post_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

CXX_POST_PROCESS

Unquoted string

none

BSP makefile

Command executed before each C++ file is compiled.
none

hal.make.cxx_pre_process

Identifier

Type

Default Value
Destination File
Description
Restrictions

CXX_PRE_PROCESS

Unquoted string

none

BSP makefile

Command executed before each C++ file is compiled.
none

hal.make.ignore_system_derived.big_endian

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system is big endian. If true ignores export of 'ALT_CFLAGS
+=-EB' to public.mk if big endian system. If true ignores export of 'ALT_CFLAGS += -EL" if little
endian system.

none

hal.make.ignore_system_derived.fpu_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has FPU present. If true ignores export of
'‘ALT_CFLAGS += -mhard-float' to public.mk if FPU is found in the system. If true ignores export of
‘ALT_CFLAGS += -mhard-soft" if FPU is not found in the system.

none

Nios Il Software Developer’s Handbook February 2011  Altera Corporation



Chapter 15: Nios Il Software Build Tools Reference 15-61

Settings

hal.make.ignore_system_derived.hardware_divide_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has hardware divide present. If true ignores export of
'‘ALT_CFLAGS +=-mno-hw-div' to public.mk if no division is found in system. If true ignores export of
'‘ALT_CFLAGS += -mhw-div' if division is found in the system.

none

hal.make.ignore_system_derived.hardware_fp_cust_inst_divider_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system floating point custom instruction with a divider is
present. If true ignores export of 'ALT_CFLAGS += -mcustom-fpu-cfg=60-2' and 'ALT_LDFLAGS +=
-mcustom-fpu-cfg=60-2' to public.mk if the custom instruction is found in the system.

none

hal.make.ignore_system_derived.hardware_fp_cust_inst_no_divider_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system floating point custom instruction without a divider is
present. If true ignores export of 'ALT_CFLAGS += -mcustom-fpu-cfg=60-1'" and 'ALT_LDFLAGS +=
-mcustom-fpu-cfg=60-1" to public.mk if the custom instruction is found in the system.

none

hal.make.ignore_system_derived.sopc_simulation_enabled

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has simulation enabled. If true ignores export of
'ELF_PATCH_FLAG += --simulation_enabled' to public.mk.

none
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hal.make.ignore_system_derived.debug_core_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has a debug core present. If true ignores export of
'‘CPU_HAS_DEBUG_CORE = 1' to public.mk if a debug core is found in the system. If true ignores
export of 'CPU_HAS_DEBUG_CORE = 0' if no debug core is found in the system.

none

hal.make.ignore_system_derived.hardware_multiplier_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has multiplier present. If true ignores export of
'‘ALT_CFLAGS +=-mno-hw-mul' to public.mk if no multiplier is found in the system. If true ignores
export of 'ALT_CFLAGS += -mhw-mul" if multiplier is found in the system.

none

hal.make.ignore_system_derived.hardware_mulx_present

Identifier

Type

Default Value
Destination File
Description

Restrictions

none

Boolean assignment
0

public.mk

Enable BSP generation to query if SOPC system has hardware mulx present. If true ignores export of
‘ALT_CFLAGS += -mno-hw-mulx' to public.mk if no mulx is found in the system. If true ignores export
of 'ALT_CFLAGS += -mhw-mulx" if mulx is found in the system.

none

hal.make.ignore_system_derived.sopc_system_hase_address

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query SOPC system for system ID base address. If true ignores export of
‘SOPC_SYSID_FLAG += --sidp=<address>' and 'ELF_PATCH_FLAG += --sidp=<address>' to
public.mk.

none
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hal.make.ignore_system_derived.sopc_system_id

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Enable BSP generation to query SOPC system for system ID. If true ignores export of
'SOPC_SYSID_FLAG += --id=<sysid>" and 'ELF_PATCH_FLAG += --id=<sysid>" to public.mk.

none

hal.make.ignore_system_derived.sopc_system_timestamp

Identifier

Type

Default Value
Destination File
Description

Restrictions

hal.make.rm
Identifier

Type

Default Value
Destination File
Description
Restrictions

February 2011  Altera Corporation

none

Boolean assignment
0

public.mk

Enable BSP generation to query SOPC system for system timestamp. If true ignores export of
‘SOPC_SYSID_FLAG += --timestamp=<timestamp>' and 'ELF_PATCH_FLAG +=
--timestamp=<timestamp>' to public.mk.

none

RM

Unquoted string

rm -f

BSP makefile

Command used to remove files when building the cl ean target.
none
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hal.custom_newlibh_flags

Identifier

Type

Default Value
Destination File
Description
Restrictions

CUSTOM_NEWLIB_FLAGS

Unquoted string

none

public.mk

Build a custom version of newlib with the specified space-separated compiler flags.

The custom newlib build is placed in the <bsp root>/newlib directory, and is used only for
applications that utilize this BSP.

hal.enable_c_plus_plus

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_NO_C_PLUS_PLUS
Boolean assignment

1

public.mk

Enable support for a subset of the C++ language. This option increases code footprint by adding
support for C++ constructors. Certain features, such as multiple inheritance and exceptions are not
supported. If false, adds - DALT_NO C PLUS PLUSto ALT CPPFLAGS in public.mk, and reduces code
footprint.

none

hal.enable clean_exit

Identifier

Type

Default Value
Destination File
Description

Restrictions

hal.enable_exit
Identifier

Type

Default Value
Destination File
Description

Restrictions
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ALT_NO_CLEAN_EXIT
Boolean assignment

1

public.mk

When your application exits, close file descriptors, call C++ destructors, etc. Code footprint can be
reduced by disabling clean exit. If disabled, adds - DALT_NO CLEAN EXI Tto ALT_CPPFLAGSand - W,
--def symexit=_exit to ALT_LDFLAGS in public.mk.

none

ALT_NO_EXIT
Boolean assignment
1

public.mk

Add exit() support. This option increases code footprint if your mai n() routine returns or calls
exit().If false, adds - DALT_NO EXI T to ALT_CPPFLAGS in public.mk, and reduces footprint.

none

February 2011 Altera Corporation



Chapter 15: Nios Il Software Build Tools Reference 15-65

Settings

hal.enable_gprof
Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_PROVIDE_GMON
Boolean assignment
0

public.mk

Causes code to be compiled with gprof profiling enabled and the application ELF to be linked with the
GPROF library. If true, adds - DALT_PROVI DE_GVONto ALT_CPPFLAGS and - pg to ALT_CFLAGS in
public.mk.

none

hal.enable_lightweight_device_driver_api

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_USE_DIRECT_DRIVERS
Boolean assignment

0

public.mk

Enables lightweight device driver API. This reduces code and data footprint by removing the HAL layer
that maps device names (e.g. /dev/uart0) to file descriptors. Instead, driver routines are called
directly. The open(), close(), and Iseek() routines always fail if called. The read(), write(), fstat(),
ioctl(), and isatty() routines only work for the stdio devices. If true, adds

-DALT_USE_DI RECT_DRI VERS to ALT_CPPFLAGS in public.mk.

The Altera Host and read-only ZIP file systems cannot be used if
hal.enable_lightweight_device_driver_api is true.

hal.enable_mul_div_emulation

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_NO_INSTRUCTION_EMULATION
Boolean assignment

0

public.mk

Adds code to emulate multiply and divide instructions in case they are executed but are not present in
the processor. Normally this is not required because the compiler does not use multiply and divide
instructions that are not present in the processor. If false, adds

-DALT_NO | NSTRUCTI ON_EMULATI ONto ALT_CPPFLAGS in public.mk.

none

hal.enable_reduced_device_drivers

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_USE_SMALL_DRIVERS
Boolean assignment

0

public.mk

Certain drivers are compiled with reduced functionality to reduce code footprint. Not all drivers
observe this setting. The altera_avalon_uart and altera_avalon_jtag_uart drivers switch from
interrupt-driven to polled operation. CAUTION: Several device drivers are disabled entirely. These
include the altera_avalon_cfi_flash, altera_avalon_epcs_flash_controller, and
altera_avalon_lcd_16207 drivers. This can result in certain API (HAL flash access routines) to fail.
You can define a symbol provided by each driver to prevent it from being removed. If true, adds
-DALT_USE_SMALL_DRI VERS to ALT_CPPFLAGS in public.mk.

none
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hal.enable_runtime_stack_checking

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_STACK_CHECK
Boolean assignment
0

public.mk

Turns on HAL runtime stack checking feature. Enabling this setting causes additional code to be
placed into each subroutine call to generate an exception if a stack collision occurs with the heap or
statically allocated data. If true, adds - DALT_STACK _CHECK and - nst ack- check to ALT _CPPFLAGS
in public.mk.

none

hal.enable_sim_optimize

Identifier

Type

Default Value
Destination File
Description

Restrictions

ALT_SIM_OPTIMIZE
Boolean assignment
0

public.mk

The BSP is compiled with optimizations to speedup HDL simulation such as initializing the cache,
clearing the .bss section, and skipping long delay loops. If true, adds - DALT_SI M OPTI M ZE to
ALT_CPPFLAGS in public.mk.

When this setting is true, the BSP cannot run on hardware.

hal.enable_small_c_library

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
0

public.mk

Causes the small newlib (C library) to be used. This reduces code and data footprint at the expense of
reduced functionality. Several newlib features are removed such as floating-point support in
printf(),stdin input routines, and buffered I/0. The small C library is not compatible with Micrium
MicroG/OS-Il. If true, adds - msmal | ¢ to ALT_LDFLAGS and adds - DSMALL_C LI Bto ALT_CPPFLAGS
in public.mk.

none

hal.enable_sopc_sysid_check

Identifier

Type

Default Value
Destination File
Description

Restrictions

none
Boolean assignment
1

public.mk

Enable SOPC Builder System ID. If a System ID SOPC Builder component is connected to the
processor associated with this BSP, it is enabled in the creation of command-line arguments to
download an ELF to the target. Otherwise, system ID and timestamp values are left out of public.mk
for the application makefile downl oad- el f target definition. With the system ID check disabled, the
Nios Il EDS tools do not automatically ensure that the application .elf file (and BSP it is linked against)
corresponds to the hardware design on the target. If false, adds - - accept - bad- sysi d to

SCPC SYSI D_FLAGiIn public.mk.

none
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hal.log_port
Identifier

Type

Default Value
Destination File
Description

hal.log_flags
Identifier

Type

Default Value
Destination File
Description

LOG_PORT
Unquoted string
none

system.h

Slave descriptor of debug logging character-mode device. If defined, it enables extra debug messages
in the HAL source. This setting is used by the ALT_LOG_PORT family of defines in system.h.

ALT_LOG_FLAGS
Decimal Number
0

public.mk

The value is assigned to ALT_LOG_FLAGS in the generated public.mk. Refer to hal.log_port for
further details. The valid range of this setting is 1 through 4.
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hal.stderr
Identifier

Type

Default Value
Destination File
Description

hal.stdin
Identifier

Type

Default Value
Destination File
Description

hal.stdout
Identifier

Type

Default Value
Destination File
Description

STDERR
Unquoted string
none
public.mk

Slave descriptor of STDERR character-mode device. This setting is used by the ALT_STDERR family
of defines in system.h.

STDIN
Unquoted string
none

system.h

Slave descriptor of STDIN character-mode device. This setting is used by the ALT_STDIN family of
defines in system.h.

STDOUT
Unquoted string
none

system.h

Slave descriptor of STDOUT character-mode device. This setting is used by the ALT_STDOUT family
of defines in system.h.

Application and User Library Makefile Variables

Nios Il Software Developer’s Handbook

The Nios II SBT constructs application and makefile libraries for you, inserting
makefile variables appropriate to your project configuration. You can control project
build characteristics by manipulating makefile variables at the time of project
generation. You control a variable with the - - set command line option, as in the
following example:

ni os2-bsp hal ny_bsp --set APP_CFLAGS WARNI NGS "-Val | "+

The following utilities and scripts support modifying makefile variables with the
--set option:

B nios2-app-generate-makefile
B nios2-lib-generate-makefile
B nios2-app-update-makefile
B nios2-lib-update-makefile

B nios2-bsp
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Application Makefile Variables

You can modify the following application makefile variables on the command line:

February 2011

CREATE_OBJDUMP—Assign 1 to this variable to enable creation of an object dump
file (.objdump) after linking the application. The nios2-elf-objdump utility is
called to create this file. An object dump contains information about all object files
linked into the .elf file. It provides a complete view of all code linked into your
application. An object dump contains a disassembly view showing each
instruction and its address.

OBJDUMP_I NCLUDE_SOQURCE—Assign 1 to this variable to include source code inline
with disassembled instructions in the object dump. When enabled, this includes
the - - sour ce switch when calling the object dump executable. This is useful for
debugging and examination of how the preprocessor and compiler generate
instructions from higher level source code (such as C) or from macros.

OBJDUMP_FULL_CONTENTS—Assign 1 to this variable to include a raw display of the
contents of the .t ext linker section. When enabled, this variable includes the
--full - cont ent s switch when calling the object dump executable.

CREATE_ELF_DERI VED_FI LES—Setting this variable to 1 creates the HDL simulation
and onchip memory initialization files when you invoke the makefile with the al |
target. When this variable is 0 (the default), these files are only created when you
make the meminit-install target.

&~ Creating the HDL simulation and onchip memory initialization files
increases project build time.

CREATE_LI NKER_MAP—Assign 1 to this variable to enable creation of a link map file
(.map) after linking the application. A link map file provides information
including which object files are included in the executable, the path to each object
file, where objects and symbols are located in memory, and how the common
symbols are allocated.

APP_CFLAGS_DEFI NED_SYMBOLS—This variable allows you to define macros using
the - Dargument, for example - D <macr o name>. The contents of this variable are
passed to the compiler and linker without modification.

APP_CFLAGS_UNDEFI NED_SYMBOLS—This variable allows you to remove macro
definitions using the - Uargument, for example - U <macr o name>. The contents
of this variable are passed to the compiler and linker without modification.

APP_CFLAGS_CPTI M ZATI ON—The C/C++ compiler optimization level. For
example, - O provides no optimization and - @ provides standard optimization.

- 0 is recommended for debugging code, because compiler optimization can
remove variables and produce non-sequential execution of code while debugging.

APP_CFLAGS_DEBUG_LEVEL—The C/C++ compiler debug level. - g provides the
default set of debug symbols typically required to debug an application. Omitting
- g omits debug symbols from the .elf.

APP_CFLAGS_WARNI NGS—The C/C++ compiler warning level. - Vl | is commonly
used, enabling all warning messages.

APP_CFLAGS_USER FLAGS
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APP_I NCLUDE_DI RS—Use this variable to specify paths for the preprocessor to
search. These paths commonly contain C header files (.h) that application code
requires. Each path name is formatted and passed to the preprocessor with the - |
option.

You can add multiple directories by enclosing them in double quotes, for example
--set APP_INCLUDE DIRS "../ny_includes ../../other_includes".

APP_LI BRARY_DI RS—Use this variable to specify paths for additional libraries that
your application links with.

=~ When you specify a user library path with APP_LI BRARY_DI RS, you also
need to specify the user library names with the APP_LI BRARY_NAMES
variable.

APP_LI BRARY_DI RS specifies only the directory where the user library file(s) are
located, not the library archive file (.a) name.

"=~ Do not use this variable to specify the path to a BSP or user library created
with the SBT. The paths to these libraries are specified in public.mk files
included in the application makefile.

You can add multiple directories by enclosing them in double quotes, for example
--set APP_LIBRARY DIRS "../my_libs ../../other_libs".

APP_LI BRARY_NAMES—Use this variable to specify the names of additional libraries
that your application must link with. Library files are .a files.

"= You do not specify the full name of the .a file. Instead, you specify the user
library name <name>, and the SBT constructs the filename lib<name>.a. For
example, if you add the string " mat h" to APP_LI BRARY_NAMES, the SBT
assumes that your library file is named libmath.a.

Each specified user library name is passed to the linker with the -| option. The
paths to locate these libraries must be specified in the APP_LI BRARY_DI RS variable.

"= You cannot use this variable to specify a BSP or user library created with the
SBT. The paths to these libraries are specified in public.mk file included in
the application makefile.

BU LD _PRE_PROCESS—This variable allows you to specify a command to be
executed prior to building the application, for example,
cp *.elf ../lastbuild.

BUI LD_POST_PROCESS—This variable allows you to specify a command to be
executed after building the application, for example,
cp *.elf //production/test/nios2executables.
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User Library Makefile Variables

You can modify the following user library makefile variables on the command line:

LI B_CFLAGS_DEFI NED_SYMBOLS—This variable allows you to define macros using
the - Dargument, for example - D <macr o name>. The contents of this variable are
passed to the compiler and linker without modification.

LI B_CFLAGS_UNDEFI NED_SYMBOLS—This variable allows you to remove macro
definitions using the - Uargument, for example - U <macr o nane>. The contents
of this variable are passed to the compiler and linker without modification.

LI B_CFLAGS_OPTI M ZATI ON—The C/C++ compiler optimization level. For
example, - Q) provides no optimization and - 2 provides standard optimization.

- 0 is recommended for debugging code, because compiler optimization can
remove variables and produce non-sequential execution of code while debugging.

LI B CFLAGS_DEBUG LEVEL—The C/C++ compiler debug level. - g provides the
default set of debug symbols typically required to debug an application. Omitting
- g omits debug symbols from the .elf.

LI B_CFLAGS_WARNI NGS—The C/C++ compiler warning level. - Vil | is commonly
used, enabling all warning messages.

LI B_CFLAGS_USER FLAGS—

LI B_I NCLUDE_DI RS—You can add multiple directories by enclosing them in double
quotes, for example - -set LI B_I NCLUDE_DI RS
“..Iny_includes ../../other_includes"

Standard Build Flag Variables

The SBT creates makefiles supporting the following standard makefile command-line
variables:

CFLAGS
CPPFLAGS
ASFLAGS
CXXFLAGS

You can define flags in these variables on the makefile command line, or in a script
that invokes the makefile. The makefile passes these flags on to the corresponding
GCC tool.

Tcl Commands

Tcl commands are a crucial component of the Nios II SBT. Tcl commands allow you to
exercise detailed control over BSP generation, as well as to define drivers and
software packages. This section describes the Tcl commands, the environments in
which they run, and how the commands work together.
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Tcl Command Environments
The Nios II SBT supports Tcl commands in the following environments:

m BSP setting specification—In this environment, you manipulate BSP settings to
control the static characteristics of the BSP. BSP setting commands are executed
before the BSP is generated.

m BSP generation callbacks—In this environment, you exercise further control over
BSP details, managing settings that interact with one another and with the
hardware design. BSP callbacks run at BSP generation time.

m Device driver and software package definition—In this environment, you bundle
source files into a custom driver or package. This process prepares the driver or
package so that a BSP developer can include it in a BSP using the SBT.

The following sections describe each Tcl environment in detail, listing the available
commands.

Tcl Commands for BSP Settings

“Settings” on page 15-27 describes settings that are available in a Nios II project. This
section describes the tools that you use to specify and manipulate these settings.

You manipulate project settings with BSP Tcl commands. The commands in this
section are used with the utilities nios2-bsp-create-settings,
nios2-bsp-update-settings, and nios2-bsp-query-settings. You can call the Tcl
commands directly on a utility command line using the - - cndl option, or you can put
them in a Tcl script, specified with the - - scri pt option. For details about how to call
Tcl commands from utilities, refer to “Nios II Software Build Tools Utilities” on
page 15-1.
“ . For more information about creating Tcl scripts, refer to “Tcl Scripts for BSP Settings”

in the Nios II Software Build Tools chapter of the Nios II Software Developer’s

Handbook. This chapter includes a discussion of the default Tcl script, which provides

excellent usage examples of many of the Tcl commands described in this section.

The following commands are available to manipulate BSP settings:
m “add_memory_device” on page 15-74

m “add_memory_region” on page 15-75

m “add_section_mapping” on page 15-75

m “add_systemh_line” on page 15-76

m “are_same_resource” on page 15-76

“delete_memory_region” on page 15-77
“delete_section_mapping” on page 15-77
“disable_sw_package” on page 15-77
“enable_sw_package” on page 15-78
“get_addr_span” on page 15-78

“get_assignment” on page 15-78
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“get_available_drivers” on page 15-79
“get_available_sw_packages” on page 15-79
“get_base_addr” on page 15-80
“get_break_offset” on page 15-80

“get_break_slave_desc” on page 15-80

“get_cpu_name” on page 15-81

“get_current_memory_regions” on page 15-81

“get_current_section_mappings” on page 15-81
“get_default_memory_regions” on page 15-82
“get_driver” on page 15-82

“get_enabled_sw_packages” on page 15-83
“get_exception_offset” on page 15-83
“get_exception_slave_desc” on page 15-83
“get_fast_tlb_miss_exception_offset” on page 15-84
“get_fast_tlb_miss_exception_slave_desc” on page 15-84

“get_interrupt_controller_id” on page 15-85

“get_irq_interrupt_controller_id” on page 15-85

“get_irq_number” on page 15-85

“get_memory_region” on page 15-85

“get_module_class_name” on page 15-86
“get_module_name” on page 15-86
“get_reset_offset” on page 15-86
“get_reset_slave_desc” on page 15-87
“get_section_mapping” on page 15-87
“get_setting” on page 15-88
“get_setting_desc” on page 15-88
“get_slave_descs” on page 15-88

“is_char_device” on page 15-89

“is_connected_interrupt_controller_device” on page 15-89

“is_connected_to_data_master” on page 15-89

“is_connected_to_instruction_master” on page 15-90
“is_ethernet_mac_device” on page 15-90
“is_flash” on page 15-90

“is_memory_device” on page 15-90

“is_non_volatile_storage” on page 15-91
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“is_timer_device” on page 15-91
“log_debug” on page 15-91
“log_default” on page 15-92
“log_error” on page 15-92

“log_verbose” on page 15-92

“set_driver” on page 15-93

“set_ignore_file” on page 15-93

“set_setting” on page 15-94
“update_memory_region” on page 15-94
“update_section_mapping” on page 15-95
“add_default_memory_regions” on page 15-95
“create_bsp” on page 15-95

“generate_bsp” on page 15-96
“get_available_bsp_type_versions” on page 15-96
“get_available_bsp_types” on page 15-96

“get_available_cpu_architectures” on page 15-96

“get_available_cpu_names” on page 15-97

“get_available_software” on page 15-97

“get_available_software_setting_properties” on page 15-97

“get_available_software_settings” on page 15-98
“get_bsp_version” on page 15-98
“get_cpu_architecture” on page 15-98
“get_sopcinfo_file” on page 15-98
“get_supported_bsp_types” on page 15-99
“is_bsp_hal_extension” on page 15-99
“is_bsp_lwhal_extension” on page 15-99

“open_bsp” on page 15-99

“save_bsp” on page 15-99

“set_bsp_version” on page 15-100

m “set_logging mode” on page 15-100

add_memory_device

Usage
add_menory_devi ce <devi ce nanme> <base addr ess> <span>
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Options
m <devi ce name>: String with the name of the memory device.

m <base address>: The base address of the memory device. Hexadecimal or
decimal string.

m <span>: The size (span) of the memory device. Hexadecimal or decimal string.

Description

This command is provided to define a user-defined external memory device, outside
the SOPC Builder system. Such a device would typically be mapped through a bridge
component. This command adds an external memory device to the BSP’s memory
map, allowing the BSP to define memory regions and section mappings for the
memory as if it were part of the system. The external memory device parameters are
stored in the BSP settings file.

add_memory_region

Usage

add_nenory_regi on <nane> <sl ave_desc> <of fset > <span>
Options

m <nane>: String with the name of the memory region to create.

m <slave_desc>: String with the slave descriptor of the memory device for this
region.

m <of f set >: String with the byte offset of the memory region from the memory
device base address.

m <span>: String with the span of the memory region in bytes.

Description

Creates a new memory region for the linker script. This memory region must not
overlap with any other memory region and must be within the memory range of the
associated slave descriptor. The offset and span are decimal numbers unless prefixed
with Ox.

Example
add_nenory_regi on onchi p_ranD onchip_ranD 0 0x100000

add_section_mapping

add_secti on_nmappi ng <secti on_nanme> <nenory_regi on_nane>

Options
m <section_nane>: String with the name of the linker section.

m  <menory_regi on_nane>: String with the name of the memory region to map.
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Description

Maps the specified linker section to the specified linker memory region. If the section
does not already exist, add_sect i on_mappi ng creates it. If it already exists,

add_sect i on_mappi ng overrides the existing mapping with the new one. The linker
creates the section mappings in the order in which they appear in the linker script.

Example

add_secti on_mappi ng .text onchip_ranD
add_systemh_line

Usage
add_systenh_l i ne <sw> <nanme> <val ue
m <sw>: The software (OS) that the system.h text is associated with

B <name>: Name of macro to write into system.h (left-hand side of #def i ne)

m <val ue>: Name of value to assign to macro in system.h (right-hand side of
#define)

Description

Adds a line of text to the system.h file. The <sw> argument is the name of the software
type (typically an operating system name) that the system.h text applies to. In the
context of an operating system Tcl script, the name in the creat e_os <name>
command must be used. The text is a name-value pair that creates a macro (#def i ne
statement) in the system.h file.

This command can only be used by Tcl scripts that are registered to run at BSP
generation time by an operating system.

Example
add_systenh_|ine UCCSI|I OS TICKS PER SEC 100

are_same_resource

Usage

are_sane_resource <slave_descl> <sl ave_desc2>

Options

m <slave_descl>: String with the first slave descriptor to compare.

m <slave_desc2>: String with the second slave descriptor to compare.
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Description

Returns a boolean value that indicates whether the two slave descriptors are
connected to the same resource. To connect to the same resource, the two slave
descriptors must be associated with the same module. The module specifies whether
two slaves access the same resource or different resources within that module. For
example, a dual-port memory has two slaves that access the same resource (the
memory). However, you could create a module that has two slaves that access two
different resources such as a memory and a control port.

delete_memory_region

Usage
del et e_menory_regi on <regi on_nane>

Options

m  <regi on_nane>: String with the name of the memory region to delete.

Description

Deletes the specified memory region. The region must exist to avoid an error
condition.

delete_section_mapping

Usage
del et e_secti on_mappi ng <secti on_nanme>

Options
m <section_name>: String with the name of the section.

Description

Deletes the specified section mapping.

Example
del et e_secti on_nappi ng .text

disable_sw_package

Usage
di sabl e_sw_package <software_package_nane>

Options
m <sof twar e_package_name>: String with the name of the software package.

Description

Disables the specified software package. Settings belonging to the package are no
longer available in the BSP, and associated source files are not included in the BSP
makefile. It is an error to disable a software package that is not enabled.
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enable_sw_package

Usage
enabl e_sw_package <sof t war e_package_nanme>

Options

m <sof t war e_package_name>: String with the name of the software package, with the
version number optionally appended with a ":".

Description

Enables a software package. Adds its associated source files and settings to the BSP.
Specify the desired version in the form <sof t war e_package_nane>: <ver si on>. If you
do not specify the version, enabl e_sw_package selects the latest available version.

Examples
m Example 1:

enabl e_sw _package altera_hostfs: 7.2
m Example 2:

enabl e_sw_package mnmy_sw_package
get_addr_span

Usage
get _addr _span <sl ave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns the address span (length in bytes) of the slave descriptor as an integer
decimal number.

Example
puts [get_addr_span onchi p_ram 64_kbyt es]

Returns:

65536

get_assignment

Usage

get _assi gnment <nodul e_nane> <assi gnrment _nanme>

Options

m  <nmodul e_name>: Module instance name to query for assignment

m <assi gnnment _nane>: Module instance assignment name to query for
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Description

Returns the name of the value of the assignment for a specified module instance
name.

Example
puts [get_assignment "cpu0" "enbeddedsw. confi guration. breakSl ave"]

Returns:

menory_0. s0O

get_available_drivers

Usage

get _avail abl e_drivers <nodul e_nane>

Options
m  <nmodul e_name>: String with the name of the module to query.

Description

Returns a list of available device driver names that are compatible with the specified
module instance. The list is empty if there are no drivers available for the specified
slave descriptor. The format of each entry in the list is the driver name followed by a
colon and the version number (if provided).

Example
puts [get_available_drivers jtag_uart]

Returns:

altera_avalon_jtag uart _driver:7.2 altera_avalon_jtag uart_driver:6.1

get_available_sw_packages

Usage
get _avai |l abl e_sw_packages

Options

None

Description

Returns a list of software package names that are available for the current BSP. The
format of each entry in the list is a string containing the package name followed by a
colon and the version number (if provided).

Example
puts [get_avail abl e_sw_packages]

Returns:

altera_hostfs:7.2 altera_ro_zipfs:7.2
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get_base_addr

Usage
get _base_addr <sl ave_desc>

Options

m <slave_desc>: String with the slave descriptor to query.

Description

Returns the base byte address of the slave descriptor as an integer decimal number.

Example
puts [get_base_addr jtag_uart]

Returns:

67616

get_break_offset

Usage

get _break_of f set

Options

None

Description

Returns the byte offset of the processor break address.

Example
puts [get_break_of fset]

Returns:

32

get_break_slave_desc

Usage

get _break_sl ave_desc

Options

None

Description

Returns the slave descriptor associated with the processor break address. If null, then
the break device is internal to the processor (debug module).;

Example
puts [get_break_sl ave_desc]

Returns:
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onchi p_ram 64_kbyt es
get_cpu_name

Usage

get _cpu_nane

Options

None

Description

Returns the name of the BSP specific processor.

Example
puts [get_cpu_nane]
Returns:

cpu_O
get_current_memory_regions

Usage

get _current_menory_regi ons

Options

None

Description

Returns a sorted list of records representing the existing linker script memory regions.
Each record in the list represents a memory region. Each record is a list containing the
region name, associated memory device slave descriptor, offset, and span, in that
order.

Example
puts [get_current _nmenory_regions]
Returns:

{reset onchip_ranD 0 32} {onchip_ranD onchip_ranD 32 1048544}

get_current_section_mappings

Usage

get _current _secti on_mappi ngs

Options

None
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Description

Returns a list of lists for all the current section mappings. Each list represents a section
mapping with the format {section_name memory_region}. The order of the section
mappings matches their order in the linker script.

Example
puts [get_current_section_mappi ngs]
Returns:

{.text onchip_ranD} {.rodata onchip_ranD} {.rwdata onchi p_ran0}
{.bss onchi p_ranD} {.heap onchip_ranD} {.stack onchi p_ran0}

get_default_memory_regions

get _default_menory_regi ons

Options

None

Description

Returns a sorted list of records representing the default linker script memory regions.
The default linker script memory regions are the best guess for memory regions based
on the reset address and exception address of the processor associated with the BSP,
and all other processors in the system that share memories with the processor
associated with the BSP. Each record in the list represents a memory region. Each
record is a list containing the region name, associated memory device slave descriptor,
offset, and span, in that order.

Example
puts [get_defaul t _menory_regions]

Returns:

{reset onchip_ranD 0 32} {onchip_ranD onchip_ranD 32 1048544}

get_driver

Usage
get _driver <nodul e_nane>

Options

m <nodul e_nane>: String with the name of the module instance to query.

Description

Returns the driver name associated with the specified module instance. The format is
<driver name> followed by a colon and the version (if provided). Returns the string
"none" if there is no driver associated with the specified module instance name.

Examples
m Example I:
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puts [get_driver jtag_uart]
Returns:
altera_avalon_jtag uart_driver:7.2
m Example 2:
puts [get_driver onchip_ram 64 _kbytes]
Returns:

none

get_enabled_sw_packages

Usage

get _enabl ed_sw_packages

Options

None

Description

Returns a list of currently enabled software packages. The format of each entry in the
list is the software package name followed by a colon and the version number (if

provided).

Example
puts [get_enabl ed_sw _packages]

Returns:

altera_hostfs:7.2

get_exception_offset

Usage
get _exception_of f set

Options

None

Description

Returns the byte offset of the processor exception address.

Example
puts [get_exception_offset]

Returns:

32

get_exception_slave_desc

Usage
get _exception_sl ave_desc
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Options

None

Description

Returns the slave descriptor associated with the processor exception address.

Example
puts [get_exception_sl ave_desc]

Returns:

onchi p_ram 64_kbyt es

get_fast_tlb_miss_exception_offset

Usage

get _fast_tlb_m ss_exception_offset

Options

None

Description

Returns the byte offset of the processor fast translation lookaside buffer (TLB) miss
exception address. Only a processor with an MMU has such an exception address.

Example
puts [get_fast_tlb_m ss_exception_offset]
Returns:

32

get_fast_tlb_miss_exception_slave_desc

Usage

get _fast_tlb_mi ss_exception_slave_desc

Options

None

Description

Returns the slave descriptor associated with the processor fast TLB miss exception
address. Only a processor with an MMU has such an exception address.

Example
puts [get _fast_tlb_m ss_exception_slave_desc]
Returns:

onchi p_ram 64_kbyt es
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get_interrupt_controller_id

Usage
get _interrupt_controller_id <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns the interrupt controller ID of the slave descriptor (-1 if not a connected
interrupt controller).

get_irq_interrupt_controller_id

Usage
get _irqg_interrupt_controller_id <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns the interrupt controller ID connected to the IRQ associated with the slave
descriptor (-1 if none).

get_irq_number

Usage
get _i rg_nunber <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns the interrupt request number of the slave descriptor, or -1 if no interrupt
request number is found.

get_memory_region

Usage
get _menory_regi on <nane>

Options

m <nane>: String with the name of the memory region.

Description

Returns the linker script region information for the specified region. The format of the
region is a list containing the region name, associated memory device slave descriptor,
offset, and span in that order.
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Example
puts [get_nenory_region reset]

Returns:

reset onchip_ranD 0 32

get_module_class_name

Usage
get _nodul e_cl ass_nane <nodul e_nane>

Options

m  <nodul e_name>: String with the module instance name to query.

Description

Returns the name of the module class associated with the module instance.

Example
puts [get_nodul e_cl ass_nane jtag_uart 0]

Returns:

altera_avalon_jtag uart

get_module_name

Usage
get _nodul e_nane <sl ave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns the name of the module instance associated with the slave descriptor. If a
module with one slave, or if it has multiple slaves connected to the same resource, the
slave descriptor is the same as the module name. If a module has multiple slaves that
do not connect to the same resource, the slave descriptor consists of the module name
followed by an underscore and the slave name.

Example
puts [get_nodul e_nanme multi_jtag uartO_s1]

Returns:

multi _jtag uartO

get_reset_offset

Usage
get _reset_offset
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Options

None

Description

Returns the byte offset of the processor reset address.

Example
puts [get_reset of fset]

Returns:

0

get_reset_slave_desc

Usage

get _reset_sl ave_desc

Options

None

Description

Returns the slave descriptor associated with the processor reset address.

Example
puts [get_reset_sl ave_desc]

Returns:

onchi p_ram 64_kbyt es
get_section_mapping

Usage

get _secti on_mappi ng <section_nanme>

Options

m <section_nane>: String with the section name to query.

Description

Returns the name of the memory region for the specified linker section. Returns null if
the linker section does not exist.

Example
puts [get_section_mappi ng .text]
Returns:

onchi p_ran0
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get_setting

Usage

get _setting <nanme>

Options

m <name>: String with the name of the setting to get.

Description

Returns the value of the specified BSP setting. get _set ti ng returns boolean settings
with the value 1 or 0. If the value of the setting is an empty string, get _setting
returns " none".

The get _setti ng command is equivalent to the - - get command-line option.

Example
puts [get_setting hal.enabl e_gprof]

Returns:

0

get_setting_desc

Usage

get _setting_desc <name>

Options
m <nane>: String with the name of the setting to get the description for.

Description
Returns a string describing the BSP setting.

Example
puts [get_setting_desc hal.enabl e_gprof]

Returns:

"Thi s exanpl e conpil es the code with gprof profiling enabled and Iinks \
the application ELF with the GPROF library. If true, adds \
-DALT_PROVI DE_GVON to ALT_CPPFLAGS and -pg to ALT_CFLAGS in

public. k. "

get_slave_descs

Usage

get _sl ave_descs

Options

None

Description

Returns a sorted list of all the slave descriptors connected to the Nios II processor.
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Example
puts [get_slave_descs]

Returns:

jtag_uartO onchip_ranD
is_char_device

Usage

i s_char_devi ce <sl ave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is a character
device.

Examples
m Example 1
puts [is_char_device jtag_uart]
Returns:
1
m Example 2:
puts [is_char_devi ce onchi p_ram 64_kbyt es]
Returns:

0

is_connected_interrupt_controller_device

Usage
i s_connected_interrupt_controller_device <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is an interrupt
controller device that is connected to the processor so that the interrupt controller
sends interrupts to the processor.

is_connected_to_data master

Usage
is_connected to data master <slave desc>
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Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is connected to a
data master.

is_connected_to_instruction_master

Usage
i s_connected_to_instruction_nmaster <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is connected to an
instruction master.

is_ethernet_mac_device

Usage
i s_ethernet_mac_devi ce <sl ave_desc>

Options

m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is an Ethernet
MAC device.

is_flash

Usage
is_flash <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is a flash memory
device.

is_memory_device

Usage

i s_menory_devi ce <sl ave_desc>
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Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is a memory
device.

Examples
m Example 1
puts [is_menory_device jtag_uart]
Returns:
0
m Example 2:
puts [is_menmory_devi ce onchi p_ram 64_kbyt es]
Returns:

1

is_non_volatile_storage

Usage
is_non_vol atil e_storage <slave_desc>

Options

m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is a non-volatile
storage device.

is_timer_device

Usage
is_timer_device <slave_desc>

Options
m <slave_desc>: String with the slave descriptor to query.

Description

Returns a boolean value that indicates whether the slave descriptor is a timer device.

Usage
| og_debug <nessage>
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Options
m <nmessage>: String with message to log.

Description
Displays a message to the host’s stdout when the logging level is debug.

log_default

Usage

| og_default <nessage>

Options

m <message>: String with message to log.

Description
Displays a message to the host’s stdout when the logging level is def aul t or higher.

Example
log _default "This is a default nessage."
Displays:

INFO Tcl nessage: "This is a default message.”

log_error

Usage

| og_error <nessage>

Options

m <message>: String with message to log.

Description

Displays a message to the host’s stderr, regardless of logging level.

log_verhose

Usage
| og_verbose <nessage>

Options
m <nessage>: String with message to log.

Description
Displays a message to the host’s stdout when the logging level is ver bose or higher.
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set_driver

set _driver <driver_name> <nodul e_nane>

Options
m <driver_nane>: String with the name of the device driver to use.

m  <nmodul e_nane>: String with the name of the module instance to set.

Description

Selects the specified device driver for the specified module instance. The
<driver_name> argument includes a version number, delimited by a colon (:). If you
omit the version number, set_driver uses the latest available version of the driver
which is compatible with the SOPC Builder module specified by the <module_name>
argument.

If <driver_name> is none, the specified module instance does not use a driver. If
<driver_name> is not none, it must be the name of the associated component class.

Examples
m Example 1:

set _driver altera_avalon_jtag uart_driver:7.2 jtag_uart
m Example 2:

set _driver none jtag_uart
set_ignore_file

Usage
set_ignore_file <software_conponent _nane> <fil e_nane> <i gnore>

Options

m <sof tware_conponent _name>: Name of the driver, software package, or operating
system to which the file belongs.

m <fil e_nanme>: Name of the file.

m  <i gnor e>: Set to true to ignore (not generate or copy) the file, false to generate or
copy the file normally.

Description

You can use this command to have a specific BSP file ignored (not generated or
copied) during BSP generation. This command allows you to take ownership of a
specific file, modify it, and prevent the SBT from overwriting your modifications.

<software_component_name> can have one of the following values:

m <driver_name>—The name of a driver, as specified with the creat e_dri ver
command in the *_sw.tcl file that defines the driver. Specifies that <file_name> is a
copied file associated with a device driver.
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m <sof t war e_package_nanme>—The name of a software package, specified with
the creat e_sw_package command in the *_sw.tcl file that defines the package.
Specifies that <file_name> is a copied file associated with a software package.

m <OS_name>—The name of an OS, specified with the cr eat e_0s command in the
*_sw.tcl file that defines the OS, and is used in the nios2-bsp-create-settings to
specify the BSP type. Specifies that <file_name> is a copied file associated with an
Os.

m gener at ed—Specifies that <file_name> is a generated top-level BSP file. The list of
generated BSP files depends on the BSP type. For a list of generated files
associated with HAL and MicroC /OS-II BSPs, refer to “Details of BSP Creation” in
the Nios II Software Build Tools chapter of the Nios II Software Developer’s Handbook.
For a list of generated files associated with a third-party OS, refer to the OS
supplier’s documentation.

set_setting

Usage

set_setting <name> <val ue>
Options
B <nane>: String with the name of the setting.

m <val ue>: String with the value of the setting.

Description

Sets the value for the specified BSP setting. Legal values for boolean settings are true,
false, 1, and 0. Use the keyword none instead of an empty string to set a string to an
empty value. The set _set ti ng command is equivalent to the - - set command-line
option.

Example

set_setting hal.enabl e_gprof true
update_memory_region

Usage

updat e_nenory_regi on <nanme> <sl ave_desc> <of f set > <span>
Options

m <nanme>: String with the name of the memory region to update.

m <slave_desc>: String with the slave descriptor of the memory device for this
region.

m <of f set >: String with the byte offset of the memory region from the memory
device base address.

m <span>: String with the span of the memory region in bytes.
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Description

Updates an existing memory region for the linker script. This memory region must
not overlap with any other memory region and must be within the memory range of
the associated slave descriptor. The offset and span are decimal numbers unless
prefixed with Ox.

Example
updat e_menory_regi on onchi p_ranD onchi p_ran0 0 0x100000

update_section_mapping

Usage

updat e_secti on_mappi ng <secti on_nanme> <nenory_regi on_nane>
Options

m <section_nane>: String with the name of the linker section.

m <menory_regi on_nane>: String with the name of the memory region to map.

Description

Updates the specified linker section. The linker creates the section mappings in the
order in which they appear in the linker script.

Example
updat e_secti on_mappi ng .text onchi p_ranD

add_default_memory_regions

Usage
add_defaul t _menory_regi ons

Description

Defaults the BSP to use default linker script memory regions. The default linker script
memory regions are the best guess for memory regions based on the reset address and
exception address of the processor associated with the BSP, and all other processors in
the system that share memories with the processor associated with the BSP.

create_hsp

Usage

create_bsp <bspType> <bsp versi on> <processor nhame> <sopci nf o>
Options

m <bspType>: Type of BSP to create.

m <bsp versi on>: Version of BSP software element to utilize.

m <processor nanme>: Name of processor instance for BSP

<sopci nf 0>: .sopcinfo generated file that describes the system the BSP is for.
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Description

Creates a new BSP.

generate_hsp

Usage
gener ate_bsp <bspDir>

Options
m <bspDir>: BSP directory to generate files to.

Description

Generates a new BSP.

get_available_hsp_type_versions

Usage
get _avail abl e_bsp_type_versi ons <bsp_type> <sopci nfo_pat h>

Options
m <bsp_type>: BSP type identifier (e.g. hal, ucosii).

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder might include
custom BSP IP software components (*_sw.tcl).

Description
Gets the available BSP type versions.

get_available_hsp_types

Usage
get _avail abl e_bsp_types <sopci nfo_pat h>

Options

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder might include
custom BSP IP software components (*_sw.tcl).

Description
Gets the available BSP type identifiers.

get_available_cpu_architectures

Usage
get _avail abl e_cpu_architectures

Description

Gets the available processor architectures.
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get_available_cpu_names

Usage
get _avai | abl e_cpu_nanes <sopci nf o_pat h>

Options
m <sopci nf o_pat h>: SOPC Information File path that contains processor instances

Description

Gets the processor names given a SOPC system.

get_available_software

Usage
get _avail abl e_software <bsp_type> <filter> <sopci nfo_pat h>

Options
m <bsp_type>: BSP type identifier (e.g. hal, ucosii).

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder might include
custom BSP IP software components (*_sw.tcl).

m <filter>: A filter can be applied to restrict results. Filters are "all", "drivers",
"sw_packages", and "os_elements". Comma separated tokens are acceptable.

Description

Gets the available software (drivers, software packages, and bsp components) for a
given BSP type.

get_available_software_setting_properties

Usage

get _avail abl e_software_setting_properties <setting_name> \
<sof t war e_nanme> <sof tware_versi on> <sopci nf o_pat h>

Options

m <sof t war e_name>: Name of a software component (e.g.
"altera_avalon_uart_driver", or "hal").

m <sof tware_versi on>: Enter "default" for latest version, or a specific version
number.

m <setting_name>: Name of a selected software component setting to get properties
for(e.g. hal.linker.allow_code_at_reset).

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder might include
custom BSP IP software components (*_sw.tcl).

Description

Gets the available setting names for a software component.
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get_available_software_settings

Usage

get _avail abl e_software_settings <software_name> <software_version> \
<sopci nfo_pat h>

Options

m <sof t war e_name>: Name of a software component (e.g.
altera_avalon_uart_driver).

m <sof tware_versi on>: Enter "default” for latest version, or a specific version
number.

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder can include

custom BSP IP software components (*_sw.tcl).

Description

Gets the available setting names for a software component.

get_hsp_version

Usage
get _bsp_version

Description

Gets the version of the BSP operating system software element.

get_cpu_architecture

Usage
get _cpu_architecture <processor_nanme> <sopci nfo_pat h>

Options
B <processor_name>: processor instance name
m <sopci nf o_pat h>: SOPC Information File path that contains processor_name

instance

Description

Gets the processor architecture (e.g. nios2) of a specified processor instance given a
SOPC system.

get_sopcinfo_file

Usage
get _sopcinfo_file

Description
Returns the path of the BSP specific SOPC Information File.
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get_supported_hsp_types

Usage
get _supported_bsp_types <processor_nanme> <sopci nf o_pat h>

Options

B <processor_nane>: processor instance name

m <sopci nf o_pat h>: SOPC Information File path. Its parent folder can include
custom BSP IP software components (*_sw.tcl).

Description
Gets the BSP types supported for a given processor and SOPC system.

is_hsp_hal_extension

Usage
i s_bsp_hal _extension

Description

Returns a boolean value that indicates whether the BSP instantiated is of a type based
on Altera HAL.

is_bsp_lwhal_extension

Usage
i s_bsp_| whal _extension

Description

Returns a boolean value that indicates whether the BSP instantiated is of a type based
on Altera Lightweight HAL.

open_hsp

Usage
open_bsp <settingsFil e>

Options
m <settingsFile>: bsp settings file to open.

Description
Opens an existing BSP.

save_hsp

Usage
save_bsp <settingsFil e>
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Options
m <settingsFile>: bsp settings file to save BSP to.

Description

Saves a new BSP.

set_hsp_version

Usage
set _bsp_versi on <versi on>

Options

m  <version>: Version of BSP type software element to use.

Description

Sets the version of the BSP operating system software element to a specific value. The
value "default' uses the latest version available. If this call is not used, the BSP is
created using the 'default' BSP software element version.

set_logging_mode

Usage

set | oggi ng_node <node>

Options
m <node>: Logging Mode: 'silent’, 'default’, 'verbose’, 'debug’

Description

Sets the verbosity level of the logger. Useful to eliminate tool informative messages

Tcl Commands for BSP Generation Gallbacks

If you are defining a device driver or a software package, you can define Tcl callback

functions to run whenever a BSP is generated containing your driver or package. Tcl

callback functions enable you to create settings dynamically for the driver or package.
This capability is essential when the driver or package settings must be customized to
the hardware configuration, or to other BSP settings.

Tel callback scripts are defined and controlled from the *_sw.tcl file associated with
the driver or package. In *_sw.tcl, you can specify where the Tcl functions come from,
when function runs, and the scope of each Tcl function’s operation.

When the BSP is generated with your driver or software package, the settings you
define in the callback scripts are inserted in settings.bsp.

You specify the source of the callback functions with the set _sw_property command,
using the cal | back_source_fil e property.

A Tcl callback function can run at one of the following times:

m BSP initialization
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m BSP generation

m BSP validation

Although you can specify a new setting’s value when you create the setting at BSP
initialization, the setting’s value can change between initialization and generation. For
example, the BSP developer might edit the setting in the Nios II BSP Editor.

A Tcl callback can function in either of the following scopes:

m Component class

m Component instance

You specify each callback function’s runtime environment by using the appropriate
property in the set _sw_property command, as shown in Table 15-7.

Table 15-7. Callback Properties

Property as specified in set_sw_property Run time Scope Callback Arguments
initialization_callback Initialization Qomponent Component instance name
instance
val i dati on_cal | back Validation pomponent Component instance name
instance
eneration cal | back Generation Component | Component instance name, BSP generate target
g - instance directory, driver BSP subdirectory (7)
class_initialization_callback Initialization glgr;]sponent Driver class name
class_val i dation_cal | back Validation Slc;glsponent Driver class name
. . Component | Driver class name, BSP generate target
class_generation_cal | back Generation class directory, driver BSP subdirectory (7)

Note to Table 15-7:

(1) The BSP subdirectory into which the driver or package files are copied

5

Tcl callbacks have access to a specialized set of commands, described in this section. In
addition, Tcl callbacks can use any read-only BSP setting Tcl command.

Refer to “Tcl Commands for BSP Settings” on page 15-72 for details about BSP setting
Tcl commands.

When a Tcl callback creates a setting, it can specify the value. However, callbacks
cannot change the value of a pre-existing setting.

add_class_sw_setting

Usage

add_cl ass_sw _setting <setting-nane> <setting-type>

Options

m <setting-name>: Name of the setting to persist in the BSP settings file. This is
prepended with the driver class name associated with this callback script
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m <setting-type>: Type of the setting to persist in the BSP settings file.

Description

Creates a BSP setting that is associated with a particular software driver element class.
The set _cl ass_sw_set ting_property command is required to set the values for fields
pertaining to a BSP software setting definition. This command is only valid for a
callback script. A callback script is set in the driver’s *_sw.tcl file, using the command
set _sw property cal |l back_source file <fil ename>.

Example
add_cl ass_sw _setting MY_FAVORI TE_SETTI NG String

add_class_systemh_line

add_cl ass_systenh_| i ne <nmacro- nane> <macr o- val ue>

Options
m  <macro- name>: Macro to be added to the system.h file for the generated BSP

m  <macr o- val ue>: Value associated with the macro-name to be added to the system.h
file for the generated BSP

Description

This adds a system.h assignment or macro during a driver callback execution. The
BSP typically uses this during the generate phase depending on the generator. This
command is only valid for a callback script. A callback script is set in the driver’s
*_sw.tcl file, using the command set _sw_property cal | back_source_file
<filenanme>.

Example
add_cl ass_systenmh_I i ne MY_MACRO " Macr o_Val ue";

add_module_sw_property

Usage

add_nodul e_sw_property <property-nane> <property-val ue>

Options
m <property-name>: Name of the property to add to the BSP for a module instance

m <property-val ue>: Value of the property to add to the BSP for a module instance

Description

This adds a software property to the BSP driver of this module instance. The BSP
typically uses this during the generate phase depending on the generator. This
command is only valid for a callback script. A callback script is set in the driver’s
*_sw.tcl file, using the command set _sw _property cal | back_source_file
<filename>.
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Example
add_nodul e_sw_setting MY_FAVORI TE_SETTING String

add_module_sw_setting

Usage
add_nodul e_sw_setting <setting-name> <setting-type>

Options

m <setting-name>: Name of the setting to persist in the BSP settings file. This is
prepended with the module name associated with this callback script

m <setting-type>: Type of the setting to persist in the BSP settings file.

Description

Creates a BSP setting that is associated with a particular instance of hardware module
in a SOPC system. The set _nodul e_sw_set ti ng_property command is required to set
the values for fields pertaining to a BSP software setting definition. This command is
only valid for a callback script. A callback script is set in the driver’s *_sw.tcl file,
using the command set_sw property cal | back_source_file <fil ename>.

Example
add_nodul e_sw_setting MY_FAVORI TE_SETTI NG String

add_module_systemh_line

Usage
add_nodul e_systenh_l i ne <macro- nane> <nacr o-val ue>

Options
B <macro- name>: Macro to be added to the system.h file for the generated BSP

m  <macro-val ue>: Value associated with the macro-name to be added to the system.h
file for the generated BSP

Description

This adds a system.h assignment or macro during a driver callback execution. The
BSP typically uses this during the generate phase depending on the generator. This
command is only valid for a callback script. A callback script is set in the driver’s
*_sw.tcl file, using the command set _sw_property cal | back_source_file

<fil enanme>.

Example
add_nodul e_systenmh_l i ne MY_MACRO " Macr o_Val ue";

get_class_peripheral

get _cl ass_peri pheral <instance-name> <irq-nunber>
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Options
m <instance-name>: Name of EIC module instance to find connected peripheral for.

B <irg-nunber>: IRQ number to locate connected peripheral device

Description

This command is used on an EIC instance callback to obtain a peripheral slave
descriptor connected to a specific IRQ port number. This command is only valid for a
callback script.

Example

get _class_peripheral eic_1 $irqg_2;
get_module_assignment

Usage
get _nodul e_assi gnnent <assi gnnment - nane>

Options

m <assi gnnent - nane>: Name of the module assignment to retrieve the value for, as
defined for the module instance in the .sopcinfo file

Description

Given a module assignment key, return the assignment value of a module associated
with the callback script using this command. The callback script must be set in the
*_sw.tcl file using the following command:

set_sw property cal |l back_source_file <fil ename>

Example
puts [get_nodul e_assi gnment enbeddedsw. confi guration.i sMenoryDevi ce]

Returns:

true

get_module_name

Usage
get _nodul e_nane

Options

None

Description

Returns the name of the module associated with the callback script using this
command. The callback script must be set in the *_sw.tcl file using the following
command:

set_sw property cal |l back_source_file <fil ename>
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Example
puts [get_nodul e_nane]

Returns:

jtag_uart

get_module_peripheral

Usage
get _nodul e_peri pheral <irqg-nunber>

Options

B <irg-nunber>: IRQ number to locate connected peripheral device

Description

This command is used on an EIC instance callback to obtain a peripheral slave
descriptor connected to a specific IRQ port number. This command is only valid for a
callback script.

Example

get _nodul e_peri pheral 2;

get_module_sw_setting_value

Usage
get _nodul e_sw_setting_val ue <setting-nane>

Options

m <setting-name>: Name of the module software setting to retrieve the value for, as
defined by the add_nodul e_sw_set ti ng command.

Description

Given a module software setting name, return the setting value. The callback script
using this command must be set in the *_sw.tcl file using the following command:

set_sw property cal |l back_source_file <fil ename>

You can use this command in a generation or validation callback to retrieve the
current value of a setting created in an initialization callback.

Example
puts [get_nodul e_sw setting_val ue MY_SETTI NG

Returns:

"My setting val ue”

get_peripheral_property

Usage
get _peripheral _property <slave-descriptor> <property-nane>
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Options
m <slave-descri ptor>: Slave descriptor of a connected peripheral device

m <property-name>: Property name to query from the connected peripheral device

Description

This command is used on an EIC instance callback to obtain a connected peripheral
property value. This command is only valid for a callback script. A callback script is
set in the driver’s *_sw.tcl file, using the command set_sw property

cal I back_source file <fil ename>.

Example
get _peripheral _property jtag_uart supports_preenption;

remove_class_systemh_line

Usage

renove_cl ass_systenh_| i ne <macr o- nanme>

Options

m  <macro- name>: Macro to be removed to the system.h file for the generated BSP

Description

This removes a system.h assignment or macro during a driver callback execution. The
BSP typically uses this during the generate phase depending on the generator. This
command is only valid for a callback script. A callback script is set in the driver’s
*_sw.tcl file, using the command set _sw_property cal | back_source_file

<fil enane>.

Example
renove_cl ass_systenh_I i ne MY_MACRO,

remove_module_systemh_line

Usage

renove_nodul e_systenh_| i ne <nacr o- nane>

Options
B <macro- name>: Macro to be removed to the system.h file for the generated BSP

Description

This removes a system.h assignment or macro during a driver callback execution. The
BSP typically uses this during the generate phase depending on the generator. This
command is only valid for a callback script. A callback script is set in the driver’s
*_sw.tcl file, using the command set _sw_property cal | back_source_file
<filenanme>.

Example
renove_nodul e_systenh_|l i ne MY_MACRO,
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set_class_sw_setting_property

Usage
set _class_sw setting_property <setting-nanme> <property> <val ue>

Options

m <setting-name>: Name of the setting to persist in the BSP settings file associated
with the driver class of this callback script

m <property>: Name of the setting property to update

m <val ue>: Value of the setting property to update

Description

Update a driver class software setting property. The setting must be added using the
add_cl ass_sw set ti ng command before calling this method. This command is only
valid for a callback script. A callback script is set in the driver’s *_sw.tcl file, using the
command set_sw property cal | back _source file <fil ename>.

You can set the following setting properties:
m destination

m identifier

m value

m default_val ue

m description

m restrictions

m group

Example
set_class_sw setting_property MY_FAVORI TE_SETTI NG def aul t-val ue ' 42

set_module_sw_setting_property

Usage
set _nmodul e_sw setting _property <setting-nane> <property> <val ue>

Options

m <setting-name>: Name of the setting to persist in the BSP settings file associated
with the SOPC module of this callback script

m <property>: Name of the setting property to update

m <val ue>: Value of the setting property to update

Description

Update a module’s software setting property. The setting must be added using the
add_nodul e_sw_setti ng command before calling this method. This command is only
valid for a callback script. A callback script is set in the driver’s *_sw.tcl file, using the
command set_sw property cal | back_source file <fil ename>.
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You can set the following setting properties:
m destination

m identifier

m value

m default_val ue

m description

m restrictions

m group

Example
set _nodul e_sw setting property MY_FAVORI TE_SETTI NG def aul t -val ue ' 42

Tcl Commands for Drivers and Packages

This section describes the tools that you use to specify and manipulate the settings
and characteristics of a custom software package or driver. Typically, when creating a
custom software package or device driver, or importing a package or driver from
another development environment, you need these more powerful tools. To
manipulate settings on existing software packages and device drivers, refer to
“Settings” on page 15-27 and “Tcl Commands for BSP Settings” on page 15-72.

A device driver and a software package are both collections of source files added to
the BSP. A device driver is associated with a particular component class (for example,
al tera_aval on_jtag_uart). A software package is not associated with any particular
component class, but implements a functionality such as TCP/IP.

To define a device driver or software package, you create a Tcl script defining its
characteristics. This section describes the Tcl commands available to define device
drivers and software packages.

For more information about creating Tcl scripts, refer to “Tcl Scripts for BSP Settings”
in the Nios II Software Build Tools chapter of the Nios II Software Developer’s Handbook.

The following commands are available for device driver and software package
creation:

m “add_sw_property” on page 15-108

m “add_sw_setting” on page 15-110

m “create_driver” on page 15-113

m “create_os” on page 15-113

m “create_sw_package” on page 15-113

m “set_sw_property” on page 15-114

add_sw_property

add_sw property <property> <val ue>
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Options
m <property>: Name of property.

m <val ue>: Value assigned, or appended to the current value.

Description

This command defines a property for a device driver or software package. A property
is a list of values (for example, a list of file names). The add_sw_pr operty command
defines a property if it is not already defined. The command appends a new value to
the list of values if the property is already defined.

In the case of a property consisting of a file name or directory name, use a relative
path. Specify the path relative to the directory containing the Tcl script.

This command supports the following properties:

m asm sour ce—Adds a Nios II assembly language source file (.s or.S) to BSPs
containing your package. nios2-bsp-generate-files copies assembly source files
into a BSP and adds them to the source build list in the BSP makefile. This
property is optional.

m c_source—Adds a C source file (.c) to BSPs containing your package.
nios2-bsp-generate-files copies C source files into a BSP and adds them to the
source build list in the BSP makefile. This property is optional.

m cpp_sour ce—Adds a C++ source file (.cpp, .cc, or .cxx) to BSPs containing your
package. nios2-bsp-generate-files copies the C++ source files into a BSP and adds
them to the source build list in the BSP makefile. This property is optional.

m include_sour ce—Adds an include file (typically .h) to BSPs containing your
package. nios2-bsp-generate-files copies include files into a BSP, but does not add
them to the generated makefile. This property is optional.

m include_directory—Adds a directory to the ALT_INCLUDE_DIRS variable in
the BSP’s public.mk file. Adding a directory to ALT_INCLUDE_DIRS allows all
source files to find include files in this directory. add_sw_pr operty adds the path to
the generated public makefile shared by the BSP and applications or libraries
referencing it. add_sw_pr oper ty compiles all files with the include directory listed
in the compiler arguments.

This property is optional.

m |ib_source—Adds a precompiled library file (typically .a) to each BSP containing
the driver or package. nios2-bsp-generate-files copies the precompiled library file
into the BSP directory and adds both the library file name and the path (required
to locate the library file) into to the BSP’s public.mk file. Applications using the
BSP link with the library file.

The library file name must conform to the following pattern:
lib<name>.a

where <name> is a nonempty string.

Example:

add_sw property lib _source HAL/lib/libconponent.a
This property is optional.
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m specific_conpatibl e_hw versi on—Specifies that the device driver only supports

the specified component hardware version. See the ver si on property of the
set_sw_property command for information about version strings. This property
applies only to device drivers (see the creat e_dri ver command), not to software
packages. If your driver supports all versions of a peripheral after a specific
release, use the set _property mn_conpati bl e_hw versi on command instead.
This property is optional.

This property is only available for device drivers.

suppor t ed_bsp_t ype—Adds a specific BSP type (operating system) to the list of
supported operating systems that the driver or software package supports. Specify
HAL if the software supports the Altera HAL, or operating systems that extend it. If
your software is operating system-neutral and works on multiple HAL-based
operating systems, state HAL only. If your software or driver contains code that
depends on a particular operating system, state compatibility with that operating
system only, but not HAL.

The name of another operating system to support must match the name of the
operating system exactly. This operating system name string is the same as that
used to create a BSP with the ni 0s2- bsp-* commands, as well as in the .tcl script
that describes the operating system, in its cr eat e_os command.

When a user creates a BSP with an operating system that extends HAL, such as
UCCS! | and the BSP tools select a driver for a particular hardware module,
precedence is given to drivers which state compatibility with a that specific
operating system (OS) before a more generic driver stating HAL compatibility.

This property is only available for device drivers and software packages. This
property must be set to at least one operating system.

al t_cppflags_addi ti on—Adds a line of arbitrary text to the ALT_CPPFLAGS
variable in the BSP public.mk file. This technique can be useful if you wish to have
a static compilation flag or definition that all BSP, application, and library files
receive during software build. This property is optional.

excl uded_hal _sour ce—Specifies a file to exclude from the a BSP generated with
an operating system that extends HAL. The value is the path to a BSP file to
exclude, with respect to the BSP root. This property is optional.

syst enh_gener ati on_scri pt —Specifies a .tcl script to execute during generation
of the BSP system.h file. This script runs with the tcl commands available to other
BSP settings tcl scripts, and allow you to influence the contents of the system.h
file. This property is available only to operating systems, created with the

creat e_os command. This property is optional.

add_sw_setting

Usage
add_sw_setting <type> <destination> <di spl ayNane>

<identifier> <val ue> <descri ption>

Options
m <type>: Setting type - Boolean, QuotedString, UnquotedString.

m <destination>: The destination BSP file associated with the setting, or the module

generator that processes this setting.

Nios Il Software Developer’s Handbook February 2011 Altera Corporation



Chapter 15: Nios Il Software Build Tools Reference 15-111
Tcl Commands

m  <di spl ayNanme>: Setting name.
m <identifier>: Name of the macro created for a generated destination file.
m <val ue>: Default value of the setting.

m <descri ption>: Setting description.

Description

This command creates a BSP setting associated with a software package or device
driver. The setting is available whenever the software package or device driver is
present in the BSP. nios2-bsp-generate-files converts the setting and its value into
either a C preprocessor macro or BSP makefile variable. add_sw set t i ng passes macro
definitions to the compiler using the - Dcommand-line option, or adds them to the
system.h file as #def i ne statements.

The setting only exists once even if there are multiple instances of a software package.
Set or get the setting with the - - set and - - get command-line options of the
nios2-bsp, nios2-bsp-create-settings, nios2-bsp-query-settings, and
nios2-bsp-update-settings commands. You can also use the BSP Tcl commands
set_settingand get_setting tosetor get the setting. The value of the setting persists
in the BSP settings file.

To create a setting, you must define each of the following parameters:

m type—This parameter formats the setting value during BSP generation. The
following supported types and usage restrictions apply:

m bool ean_defi ne_onl y—Defines a macro if the setting’s value is 1 or true.
Example: #define LCD_PRESENT. No macro is defined if the setting’s value is
0 or false. This setting type supports the system_h_define and
public_mk_define generators.

m bool ean—Defines a macro or makefile variable to 1 (if the value is 1 or true) or
0 (if the value is O or false). Example: #def i ne LCD_PRESENT 1. This type
supports all generators.

m charact er —Defines a macro with a single character with single quotes around
the character. Example: #define DELIM TER ':". This type supports the
system h_def i ne destination.

m deci mal _nunber —Decimal numbers define a macro or makefile variable with
an unquoted decimal (integer) number. Example: #def i ne NUM_COPROCESSORS
3. This type supports all destinations.

m doubl e—Double numbers have a macro name and setting value in the
destination file including decimal point. Example: #define Pl 3. 1416. This
type supports the syst em h_def i ne destination.

m float —Float numbers have a macro name and setting value in the destination
file including decimal point and f character. Example: #define Pl 3.1416f.
This type supports the syst em h_def i ne destination.

m hex_nunber —Hex numbers have a macro name and setting value in the
destination file with Ox prepended to the value. Example: #define LCD_SI ZE
0x1000. This type supports the syst em h_def i ne destination.
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m quoted_stri ng—Quoted strings always have the macro name and setting
value added to the destination files. In the destination, the setting value is
enclosed in quotation marks. Example:

#define DFLT ERR "Ceneral error"

If the setting value contains white space, you must also place quotation marks
around the value string in the Tcl script.

This type supports the syst em h_def i ne destination.

m unquot ed_stri ng—Unquoted strings define a macro or makefile variable with
setting name and value in the destination file. In the destination file, the setting
value is not enclosed in quotation marks. Example:

#define DFLT_ERROR Error
This type supports all destinations.

desti nati on—The destination parameter specifies where add_sw_set ti ng puts
the setting in the generated BSP. add_sw_set t i ngs supports the following
destinations:

m system h_def i ne—With this destination, add_sw_set ti ngs formats settings as
#define <setting name> [<setting val ue>] macros in the system.h file

m public_nk_defi ne—With this destination, add_sw_set ti ngs formats settings
as-D<setting nane>[=<setting val ue>] additions to the ALT CPPFLAGS
variable in the BSP public.mk file. public.mk passes the flag to the C
preprocessor for each source file in the BSP, and in applications and libraries
using the BSP.

m mekefile_vari abl e—With this destination, add_sw_set t i ngs formats settings
as makefile variable additions to the BSP makefile. The variable name must be
unique in the makefile.

di spl ayName—The name of the setting. Settings exist in a hierarchical namespace.
A period separates levels of the hierarchy. Settings created in your Tcl script are
located in the hierarchy under the driver or software package name you specified
in the creat e_dri ver or create_sw_package command. Example:
my_driver.ny_setting. The Nios II SBT adds the hierarchical prefix to the setting
name.

i denti fi er —The name of the macro or makefile variable being defined. In a
setting added to the system.h file at generation time, this parameter corresponds
to the text immediately following the #def i ne statement.

val ue—The default value associated with the setting. If the user does not assign a
value to the option, its value is this default value. Valid initial values are true, 1,
false, and 0 for bool ean and bool ean_def i ne_onl y setting types, a single character
for the char act er type, integer numbers for the deci mal _nunber setting type,
integer numbers with or without a 0x prefix for the hex_nunber type, numbers
with decimals for f | oat _nunber and doubl e_nunber types, or an arbitrary string of
text for quoted and unquoted string setting types. For string types, if the value
contains any white space, you must enclose it in quotation marks.

descri pti on—Descriptive text that is inserted along with the setting value and
name in the summary.html file. You must enclose the description in quotation
marks if it contains any spaces. If the description includes any special characters
(such as quotation marks), you must escape them with the backslash (\) character.
The description field is mandatory, but can be an empty string ("").
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create_driver

create_driver <nane>

Options

® <name>: Name of device driver.

Description

This command creates a new device driver instance available for the Nios II SBT. This
command must precede all others that describe the device driver in its Tcl script. You
can only have one creat e_dri ver command in each Tcl script. If the creat e_dri ver
command appears in the Tcl script, the cr eat e_sw _package and cr eat e_os commands
cannot appear.

The name argument is usually distinct from all other device drivers and software
packages that the SBT might locate. You can specify driver name identical to another
driver if the driver you are describing has a unique version number assignment.

If your driver differs for different operating systems, you need to provide a unique
name for each BSP type.

This command is required, unless you use the cr eat e_sw_package or cr eat e_os
commands, as appropriate.

create_os

create_os <nane>

Options
m <nane>: Name of operating system (BSP type).

Description

This command creates a new operating system (OS) instance (also known as a BSP
type) available for the Nios II BSP tools. This command must precede all others that
describe the OS in its Tcl script. You can only have one cr eat e_0s command in each
Tcl script. If the cr eat e_os command appears in the Tcl script, the creat e_dri ver or
creat e_sw _package commands cannot appear.

The name argument is usually distinct from all other operating systems that the SBT
might locate. You can specify an OS name identical to OS if the OS you are describing
has a unique version number assignment.

This command is required, unless you use the creat e_dri ver or creat e_sw_package
commands, as appropriate.

create_sw_package

creat e_sw_package <nane>
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Options

m <name>: Name of the software package.

Description

This command creates a new software package instance available for the Nios II SBT.
This command must precede all others that describe the software package in its Tcl
script. You can only have one creat e_sw_package command in each Tcl script. If the
creat e_sw package command appears in the Tcl script, the creat e_dri ver or

creat e_os commands cannot appear.

The name argument is usually distinct from all other device drivers and software
packages that the SBT might locate. You can specify a name identical to another
software package if the software package you are describing has a unique version
number assignment.

If your software package differs for different operating systems, you need to provide a
unique name for each BSP type.

This command is required, unless you use the creat e_dri ver or create_os
commands, as appropriate.

set_sw_property

set _sw property <property> <val ue>

Options
m  <property>: Type of software property being set.

m <val ue>: Value assigned to the property.

Description

Sets the specified value to the specified property. The properties this command
supports can only hold a single value. This command overwrites the existing (or
default) contents of a particular property with the specified value. This command
applies to device drivers and software packages.

This command supports the following properties:

m hw_cl ass_name—The name of the hardware class which your device driver
supports. The hardware class name is also the Component Name shown in SOPC
Builder Component Editor. Example: al t er a_aval on_uart. This property is only
available for device drivers.

[ =" If your driver supports a user-defined component created with SOPC Builder
7.0 or earlier, you must append _cl assi ¢ to the class name. If you create (or
update) your component with the SOPC Builder 7.1 (or later) component editor,
there is no need to append _cl assi c.

This property is required for all drivers.
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m versi on—The version number of this package. set _sw_property uses version

numbers to determine compatibility between hardware (peripherals) and their
software (drivers), as well as to choose the most recent software or driver if
multiple compatible versions are available. A version can be any alphanumeric
string, but is usually a major and one or more minor revision integers. The dot (.)
character separates major and minor revision numbers. Examples: 9. 0, 5. 0sp1,

3. 2. 11. This property is optional, but recommended. If you do not specify a
version, the newest version of the package is used.

m n_conpati bl e_hw_ver si on—Specifies that the device driver supports the
specified hardware version, or all greater versions. This property is only available
for device drivers. If your device driver supports only one or more specific
versions of a hardware class, use the add_sw_property

speci fic_conpati bl e_hw_ver si on command instead. See the ver si on property
documentation for information about version strings. This property is optional.
This property is only available for device drivers.

auto_i ni tial i ze—Boolean value that specifies alt_sys_init.c needs to initialize
your package. If enabled, you must provide a header file containing | NSTANCE and
| NI T macros per the instructions in the Nios II Software Developer’s Handbook. This
property is optional; if unspecified, alt_sys_init.c does not contain references to
your driver or software. This property is only available for device drivers and
software packages.

bsp_subdi r ect or y—Specifies the top-level directory where
nios2-bsp-generate-files copies all source files for this package. This property is a
path relative to the top-level BSP directory. This property is optional; if
unspecified, nios2-bsp-generate-files copies the driver or software package into
the drivers subdirectory of any BSP including this software.

alt_sys_init_priority—This property assigns a priority to the software package
or device driver. The value of this property must be a positive integer. Use this
property to customize the order of macro calls in the BSP alt_sys_init.c file.
Specifying the priority is useful if your software or driver must be initialized
before or after other software in the system. For example, your driver might
depend on another driver already being initialized.

This property is optional. The default priority is 1000.

This property is only available for device drivers and software packages.

di spl ay_name—This property is used for user interfaces and other tools that wish
to show a human-readable name to identify the software being described in

the .tcl script. di spl ay_nane is set to a few words of text (in quotes) that name your
software. For example: Aitera Nios || driver.

This property is optional. If not set, tools that attempt to use the display name use
the package name created with the appropriate cr eat e_ command.

ext ends_bsp_t ype—This property specifies which BSP type that an operating
system (created with the cr eat e_os command) extends (if any). Currently, only the
Altera HAL (HAL) is supported.

This command is required for all operating systems that wish to use
HAL-compatible generators in the Nios II BSP tools. It is also required for
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operating systems that require the Altera HAL, device driver, or software package
source files that are HAL compatible in BSPs created with that operating system.
An operating system that extends HAL is presumed to be compatible with device
drivers that support HAL.

This command is only available for operating systems.

cal | back_source_fi| e—This property specifies a Tcl source file containing
callback functions.

initialization_callback—This property specifies the name of a Tcl callback
function which is intended to run in the following environment:

m  Run time: initialization
m  Scope: component instance
m Function argument(s): component instance name

val i dati on_cal | back—This property specifies the name of a Tcl callback function
which is intended to run in the following environment:

m  Run time: validation
m  Scope: component instance
m  Function argument(s): component instance name

generation_cal | back—This property specifies the name of a callback function
which is intended to run in the following environment:

m  Run time: generation
m Scope: component instance

m  Function argument(s): component instance name, BSP generate target
directory, driver BSP subdirectory

class_initialization_callback—This property specifies the name of a callback
function which is intended to run in the following environment:

m  Run time: initialization
m Scope: component instance
m Function argument(s): driver class name

cl ass_validation_cal | back—This property specifies the name of a callback
function which is intended to run in the following environment:

m  Run time: validation
m Scope: component instance
m Function argument(s): driver class name

cl ass_generation_cal | back—This property specifies the name of a callback
function which is intended to run in the following environment:

m  Run time: generation
m Scope: component instance

m Function argument(s): driver class name, BSP generate target directory, driver
BSP subdirectory
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m supported_interrupt_api s—Specifies the interrupt API that the device driver

supports. Specify | egacy_i nterrupt _api if the device driver supports the legacy
API only or enhanced_i nterrupt _api if the device driver supports the enhanced
API only. Specify both using a quoted list if the device driver supports both APIs.

If you do not specify which API your device driver supports, the Nios II SBT
assumes that only the legacy interrupt API is supported. The Nios II SBT analyzes
this property for each driver in the system to determine the appropriate API to be
used in the system.

L= This property is only available for device drivers.

. @ For more information about the legacy and enhanced APIs, refer to
“Exception Handling” in the Nios II Software Build Tools chapter of the
Nios II Software Developer’s Handbook.

i sr_preenption_support ed—Specify true if your device driver ISR can be
preempted by a higher priority ISR. If you do not specify whether ISR preemption
is supported, the Nios II SBT assumes that your device driver does not support
preemption. If your driver does not have an ISR, but the associated device has an
interrupt port, you can set this property to true.

['=~ This property is valid for operating systems and device drivers.

There are some restrictions on how you can specify file paths when working with the
Nios II SBT. The tools are designed for the maximum possible compatibility with a
variety of computing environments. By following the restrictions in this section, you
can ensure that the build tools work smoothly with other tools in your tool chain.

Command Arguments

Many Nios II software build tool commands take file name and directory path
arguments. You can provide these arguments in any of several supported
cross-platform formats. The Nios II SBT supports the following path name formats:

® Quoted Windows—A drive letter followed by a colon, followed by directory

names delimited with backslashes, surrounded by double quotes. Example of a
quoted Windows absolute path:

"c:\al tera\l 72\ ni os2eds\ exanpl es\veril og\ ni osl|_cycl one_1c20\ st andar d"

Quoted Windows relative paths omit the drive letter, and begin with two periods
followed by a backslash. Example:

"..\niosll_cyclone_1c20\ st andard"

Escaped Windows—The same as quoted Windows, except that each backslash is
replaced by a double backslash, and the double quotes are omitted. Examples:

c:\\altera\\72\\ ni os2eds\\ exanpl es\\verilog\\niosl|_cycl one_1c20\\ st andard
..\\'niosll_cyclone_1c20\\ st andard

m Linux—An optional forward slash, followed by directory names delimited with

forward slashes. Examples:
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[ al teral/ 72/ ni os2eds/ exanpl es/ veril og/ ni osl | _cycl one_1c20/ st andard
verilog/ niosll_cyclone_1c20/standard

Linux relative paths begin with two periods followed by a forward slash.
Example:

../ niosll_cyclone_1c20/standard

m Mixed—The same as quoted Windows, except that each backslash is replaced by a
forward slash, and the double quotes are omitted. Examples:

c:/alteral 72/ ni os2eds/ exanpl es/ veril og/ ni osl | _cycl one_1c20/ st andard
..I'niosll_cyclone_1c20/ standard

m Cygwin—An absolute Cygwin path consists of the pseudo-directory name
"/cygdrivel/", followed by the lower case Windows drive name, followed by
directory names delimited with forward slashes. Example:

/cygdrive/c/alteral 72/ ni os2eds/ exanpl es/veril og/ ni osl | _cycl one_1c20/ st andard
Cygwin relative paths are the same as Linux relative paths. Example:
..Iniosll_cyclone_1c20/standard
The Nios II SBT accepts both relative and absolute path names.
Table 15-8 shows the supported path name formats for each platform, for Nios I SBT

utilities and makefiles.

Table 15-8. Path Name Format Support

. Formats supported on Windows
Context Formats supported on Linux (7) with Cygwin
m Quoted Windows (2)
. . m Mixed (2)
Utilities and scripts | Linux )
m Escaped Windows (2)
m Cygwin
. . m Mixed (3)
Makefiles Linux .
m Cygwin (3)

Notes to Table 15-8:
(1) These rules apply to any Unix-like platform.

(2) These rules apply to other Unix-like shells running on Windows. The Nios Il Command Shell, provided with the
Nios Il EDS, is based on Cygwin. Examples in this chapter are designed for the Nios || Command Shell.

(3) The build tools automatically convert path names to Cygwin format

Object File Directory Tree

The makefile created by the Nios II SBT creates a new directory tree for generated
object files. To the extent possible, the object file directory tree retains the structure of
the corresponding source directory.

For example, if you specify the path to a source file as
src/util/special/tools.c
the makefile places the corresponding object code in

obj/util/special/tools.o
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. The object file directory structure is illustrated in “Nios II Software Projects” in the

Nios II Software Build Tools chapter of the Nios II Software Developer’s Handbook.

The makefile does not create object directories outside the project directory root. If the
source file path you specify is a relative path beginning with ". . ", the Nios Il SBT
flattens the path name prior to creating the object directory structure.

For example, if you specify the path to a source file as
../special/tools.c

the makefile places the corresponding object code in
obj/tools.o

If you specify an absolute path to source files under Cygwin, the Nios II SBT creates
the obj directory structure as if you had used the Cygwin form of the path name. For
example, if you specify the path to a source file as

c:/dev/ app/ special/tools.c
the Nios II SBT places the corresponding object code in

obj / cygdrivel/ c/ dev/ app/ speci al / t ool s. 0

Document Revision History

Table 15-9 shows the revision history for this document.

Tahle 15-9. Document Revision History (Part 1 of 2)

Date Version Changes
m Correction to add_nenory_devi ce Tcl command arguments.
February 2011 10.1.0 | = New functionality in ni 0s2- bsp- cr eat e- settings command.
m Removed “Referenced Documents” section.
m Update documentation of hal . enabl e_smal | _c_Ii brary setting.
m Describe new BSP Tcl commands:
= add_menory_devi ce
July 2010 10.0.0 m set_ignore_file

Correct missing properties in set _sw_pr operty Tcl command:
m supported_interrupt_apis

m i sr_preenption_supported
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Tahle 15-9. Document Revision History (Part 2 of 2)

Date

Version

Changes

November 2009

9.1.0

Support for external interrupt controller.

Add documentation for the following utilities:

= nios2-lib-update-makefile

= Nios2-app-update-makefile

= nios2-convert-ide2sht

= nios2-example-sw-create

= nios2-elf-insert

= nios2-elf-query

= nios2-flash-programmer

Add documentation for - - j di command-line argument.
Add documentation for example design scripts.

Add documentation for hal.log_flags setting.

Add documentation for interrupt stack settings.

Clarify information about default settings for MicroG/0S-I1.
Clarify information about default settings for host file system.
Add documentation for makefile variables.

Add documentation for the following BSP Tcl commands:
= add_systemh_line

m get_assignment

m get_cpu_name

m get_interrupt_controller_id

m get_irg_interrupt_controller_id

m is_connected_interrupt_controller_device

Describe Tcl callback functions.

March 2009

9.0.0

Reorganized and updated information and terminology to clarify role of Nios Il Software
Build Tools.

Described usage of custom Tcl scripts.
Corrected minor typographical errors.

May 2008

8.0.0

Advanced exceptions added to Nios Il core.
Instruction-related exception handling added to HAL.
Describe new BSP setting hal . enabl e_i nstruction_rel at ed_excepti ons_api .

October 2007

7.2.0

Initial release. Reference material moved here from former Nios I/ Software Build Tools
chapter.
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Introduction

=

This chapter familiarizes you with the main features of the Nios® II integrated
development environment (IDE).

In most cases, you should create new projects using either the Nios II Software Build
Tools (SBT) for Eclipse™ or the SBT command line. IDE support is for the following
situations:

m  Working with pre-existing Nios II IDE software projects

m Creating new projects for the Nios II C2H compiler

m Debugging with the FS2 console

If your hardware design was created with SOPC Builder 7.0 or earlier, you must either
use the Nios II IDE development flow, or update your hardware design.

This chapter contains the following sections:

m “Differences from the Nios II Software Build Tools”

m “Getting Started with the Nios Il IDE” on page A—4

m “Developing Software with the Nios Il IDE” on page A-8

m “Porting Nios II IDE Projects to the SBT” on page A-18

m “Archiving Nios II IDE Software Projects” on page A-21

m “Help System” on page A-23

For more information on all topics related to the Nios II IDE, refer to the Nios Il IDE
help system.

The Nios Il IDE Tools

Table A-1 describes the tools provided by the Nios II IDE user interface.
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Differences from the Nios Il Software Build Tools

The Nios II Embedded Design Suite (EDS) offers two software development tool
flows, as described in “Nios II Software Development Environment” in the Overview
chapter of the Nios II Software Developer’s Handbook. The Nios II IDE is the key part of
the Nios II IDE development flow. This section describes some importance differences
between the SBT development flow and the Nios Il IDE development flow.

Table A-1. The Nios Il IDE and Associated Tools

Tools Description
The Nios Il IDE is a software development user interface for the Nios Il processor. All software
The Nios Il IDE development tasks can be accomplished in the IDE, including editing, building, and debugging

programs. For more information, refer to the Nios Il IDE help system.

Flash programmer

The Nios Il IDE includes a flash programmer utility that allows you to program flash memory chips
on a target board. The flash programmer supports programming flash on any board, including
Altera® development boards and your own custom boards. The flash programmer facilitates
programming flash for the following purposes:

m Executable code and data

m Bootstrap code to copy code from flash to RAM, and then run from RAM
m Hardware Abstraction Layer (HAL) file subsystems

m FPGA hardware configuration data

For more information, refer to the Nios I Flash Programmer User Guide.

Instruction set

Altera provides an instruction set simulator (ISS) for the Nios Il processor. The ISS is available in the
Nios Il IDE, and the process for running and debugging programs on the 1SS is the same as for

simulator running and debugging on target hardware. For more information, refer to the Nios Il IDE help
system.
The Quartus Il programmer is part of the Altera Complete Design Suite, however the Nios Il IDE can
Quartus® 1| start the Quartus Il programmer directly. The Quartus Il programmer allows you to download new
Programmer FPGA configuration files to the board. For more information, refer to the Nios Il IDE help system, or
to the Quartus Il help system.
Nios Il IDE Makefiles

A major difference between the Nios II IDE software development flow and the
Nios II SBT flow is the difference in makefile implementation. The Nios II SBT
generates user-managed makefiles that you can read, and modify in detail using the
SBT. In the Nios II IDE development flow, the IDE creates and manages your project
makefiles for you.

The key differences between user-managed makefiles and Nios II IDE makefiles are as
follows:

m The Nios Il IDE has control over the contents of a makefile in an IDE project.

m In a Nios I IDE makefile, the structure and syntax are optimized for automation
rather than for human readability.

m Itis not normally necessary or recommended for you to read or modify a Nios II
IDE makefile.

Nios Il Software Developer’s Handbook February 2011 Altera Corporation
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Nios Il IDE Terminology

The Nios II SBT and the Nios II IDE are described with somewhat different project
terminology. Where the meaning is unambiguous, this handbook uses the SBT
terminology for both development flows. The IDE terminology is used where needed
to distinguish the Nios II IDE development flow from the SBT development flow.

The terminology differences are listed in Table A-2.

Table A-2. Nios Il IDE Terminology

Nios Il IDE Terminology

Nios Il SBT Terminology

Nios Il G/C++ application

Nios Il application

Nios Il G/C++ library

Nios Il user library

System library

Board support package (BSP)

System library option

BSP setting

Software component

Software package

Altera Nios Il Instruction Set Simulator

The Nios II Instruction Set Simulator (ISS) allows you to begin developing programs
before the target hardware platform is ready. The Nios II IDE allows you to run
programs on the ISS as easily as running on a real hardware target.

Command-Line Tools

Although the Nios II IDE is primarily a GUI, it includes some commands for use at
the Nios II Command Shell. This section describes those commands.

Nios Il IDE Command-Line Tools

Table A-3 shows the command-line utilities that form the basis of the Nios II IDE.
These tools can create and build Nios II IDE projects without launching the Nios II
IDE GUI. However, Altera recommends that you use the Nios II SBT to address
command-line needs, as well as for all new projects.

“ . e For detailed information about the Nios II SBT, refer to the Nios II Software Build Tools
chapter of the Nios II Software Developer’s Handbook.

Each of the Nios II IDE command-line tools launches the Nios II IDE in the
background, without displaying the GUI. You cannot use these utilities while the IDE
is running, because only one instance of the Nios II IDE can be active at a time.

The Nios II IDE command-line tools are in the <Nios II EDS install path>/bin/

directory.

Table A-3. Nios Il IDE Command-Line Tools

Tool

Description

ni 0s2-create-systemlibrary

Creates a new system library project.

ni 0s2-create-application-project

Creates a new G/C++ application project.

February 2011  Altera Corporation
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Table A-3. Nios Il IDE Command-Line Tools

Tool Description

ni 0s2- bui | d- proj ect

Builds a project using the Nios Il IDE managed-make facilities.
Creates or updates the makefiles to build the project, and
optionally runs make. nios2-build-project operates only on
projects that exist in the current Nios I IDE workspace.

ni 0s2-i nport - proj ect

Imports a previously-created Nios Il IDE project into the current
workspace.

ni 0s2- del et e- proj ect

Removes a project from the Nios Il IDE workspace, and
optionally deletes files from the file system.

=

The Nios II IDE command-line tools must be supplied with a workspace location.
This location is supplied by means of the - dat a <path to wor kspace> command-line
argument. The path to the workspace must not contain whitespace. Otherwise, any
valid disk location can be used for the workspace. The workspace shown in
Example A-1 is the default workspace which is used by the IDE.

Example A-1. Specifying a Workspace on the Command Line

ni 0s2-create-project \
-data c:/alteral/ 80/ ni os2eds/ bi n/ eclipse/ni os2-ide-workspace-8.0 \
<ot her ar gunment s>

FS2 Command-Line Interface

The nios2-console command opens the FS2 command-line interface, connects to the
Nios II processor, and optionally downloads code.

The FS2 console is not compatible with the Nios II SBT for Eclipse.

GCC Toolchain

Starting in v. 10.0, the Nios II EDS includes two versions of the GNU Compiler
Collection (GCC) toolchain: GCC 3.4.6 and GCC 4.1.2. The Nios II IDE uses GCC 3,
and IDE projects can only be built with GCC 3.

Getting Started with the Nios Il IDE

This section describes the key components of the Nios II IDE, and describes how to
create and debug a software project.

The Nios Il IDE Workbhench

The term “workbench” refers to the desktop development environment for the Nios II
IDE. The workbench is where you edit, compile and debug your programs in the IDE.

Perspectives, Editors, and Views

Each workbench window contains one or more perspectives. Each perspective
provides a set of capabilities for accomplishing a specific type of task.
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Most perspectives in the workbench comprise an editor area and one or more views.
An editor allows you to open and edit a project resource (i.e., a file, folder, or project).
Views support editors, provide alternative presentations, and ways to navigate the
information in your workbench.

Any number of editors can be open at once, but only one can be active at a time. The
main menu bar and toolbar for the workbench window contain operations that are
applicable to the active editor. Tabs in the editor area indicate the names of resources
that are currently open for editing. An asterisk (*) indicates that an editor has unsaved
changes. Views can also provide their own menus and toolbars, which, if present,
appear along the top edge of the view. To open the menu for a view, click the
drop-down arrow icon at the right of the view’s toolbar or right-click in the view. A
view might appear on its own, or stacked with other views in a tabbed notebook.

EDS Development Flows and the Nios Il IDE

=

The main distinction between the two development flows is in the management of the
project.

Nios Il IDE Projects and Makefiles

In the Nios II IDE development flow, the IDE manages Nios II C/C++ application and
board support package (BSP) projects and makefiles that you create with the New
Project wizard in Nios II IDE. The best way to modify and build an IDE project is
through the IDE. You manage the BSP project settings with the System Library page
of the Properties dialog box.

In the Nios II IDE, the term “system library” is used for a BSP project.

SBT Projects and Makefiles

In the Nios II SBT development flow, you manage Nios II application, user library,
and BSP projects and makefiles, giving you total control. Typically, you create SBT
projects outside of the Nios II IDE and then import them into the IDE for debugging.

SBT projects and Nios II IDE projects are not interchangeable. However, you can
manually convert an IDE project to an SBT project.

. For details, refer to “Porting Nios II IDE Projects to the SBT” on page A-18.

Creating a New Nios Il IDE-Managed Project

February 2011

The Nios II IDE provides a New Project wizard that guides you through the steps to
create new IDE projects. To start the New Project wizard for Nios II C/C++
application projects, on the File menu in the Nios I C/C++ perspective, point to New,
and then click Nios IT C/C++ Application.

The Nios II C/C++ application New Project wizard prompts you to specify:
1. A name for your new Nios II project.
2. The target hardware.

3. A template for the new project.

Altera Corporation Nios Il Software Developer’s Handbook
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Project templates are ready-made, working software projects that serve as examples to
show you how to structure your own Nios II projects. It is often easier to start with a
working “Hello World” project, than to start a blank project from scratch.

When the Nios II IDE creates the new application project, it also creates a BSP project.
If the name of the application project is <name>, the default name of the BSP project is
<name>*_syslib (for example, dhrystone_0_syslib). These projects appear in the
Nios II C/C++ Projects view of the workbench.

The first time you create or build a Nios II project, the Nios II IDE automatically
creates a project in your workspace called altera.components. This project contains
links to the source code files for all Altera-provided device drivers and software
packages, enabling you to step through system code in the debugger, set breakpoints,
and use other debugger features. The altera.components project appears in the

Nios IT C/C++ Projects view. The Nios II C/C++ view protects the source files in
altera.components from accidental deletion, because they are shared among all
software projects. Do not attempt to circumvent this protection.

Building and Managing Projects

Right-clicking on any resource (a file, folder, or project) opens a context-sensitive
menu containing commands that you can perform on the resource. Right-clicking is
usually the quickest way to find the command you need, though commands are also
available in menus and toolbars.

To compile a Nios II project, right-click the project in the Nios II C/C++ Projects view,
and click Build Project. When building, the Nios II IDE first builds the BSP project
(and any other project dependencies), and then compiles the main project. Any
warnings or errors are displayed in the Tasks view.

Right-clicking a project in the Nios II C/C++ Projects view also allows you to access
the following important options for managing the project:

m Properties—Manage the dependencies on target hardware and other projects

m System Library Properties—Manage hardware-specific settings, such as
communication devices and memory partitioning

m Build Project—i.e., make
B Run As—Run the program on hardware or under simulation

m Debug As—Debug the program on hardware or under simulation

Debug and Release Configurations

You can select a Debug or Release configuration in the Project Properties dialog box,
under C/C++ Build. The project configuration controls the optimization level and
debug compiler options.
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Running and Debugging Programs

Run and debug operations are available by right-clicking the Nios II project. The
Nios II IDE allows you to run or debug the project either on a target board, under the
Nios IT ISS, or using the ModelSim® logic simulator. For example, to run the program
on a target board, right-click the project in the Nios II C/C++ Projects view, point to
Run As, and then click Nios II Hardware. Character I/O to st dout and st derr are
displayed in the Console view.

Starting a debug session is similar to starting a run session. For example, to debug the
program on the ISS, right-click the project in the Nios II C/C++ Projects view, point to
Debug As, and then click Nios II Instruction Set Simulator.

Launching the debugger changes the workbench perspective to the debug
perspective. You can easily switch between the debug perspective and the Nios II
C/C++ development perspective by clicking on the Open Perspective icon at the
upper right corner of the workbench window.

After you start a debug session, the debugger loads the program, sets a breakpoint at
mai n(), and begins executing the program. You use the usual controls to step through
the code: Step Into, Step Over, Resume, Terminate, etc. To set a breakpoint, double
click in the left-hand margin of the code view, or right-click in the margin and then
click Add Breakpoint.

The Nios II IDE offers many views that allow you to examine the status of the
processor while debugging, such as the Variables, Expressions, Registers, and
Memory views.

Programming Flash

February 2011

Many Nios II processor systems use external flash memory to store one or more of the
following items:

m Program code

m Program data

m FPGA configuration data

m File systems

The Nios II IDE provides a Flash Programmer utility to help you manage and

program the contents of flash memory.

To program an SBT C/C++ application to flash memory, you must first specify an
SOPC Builder System File, as follows:

1. Click Browse at the right of the SOPC Builder System PTF File box.

2. Locate the SOPC Builder System File on which the application’s BSP is based. For
example, if you are using a Nios II SBT example, the SOPC Builder System File is
three levels up in the directory tree from the software project.

Altera Corporation Nios Il Software Developer’s Handbook



A-8 Appendix A: Using the Nios Il Integrated Development Environment
Developing Software with the Nios Il IDE

Developing Software with the Nios Il IDE

In many ways, Nios II software development with the Nios II IDE is the same as
development with the SBT. The processor architecture, Hardware Abstraction Layer
(HAL), software packages and drivers are the same. However, there are a few
limitations and differences in tool flow details. This section discusses those differences
and limitations.

Using the HAL in an IDE Project

Like the Nios II SBT development flow, the Nios II IDE flow can automatically keep
your system library up to date with the SOPC Builder system. In an IDE project, the
Nios II IDE manages the system library and updates the driver configurations to
accurately reflect the system hardware. If the SOPC Builder system changes —i.e., the
SOPC Builder system file (.ptf) is updated — the IDE rebuilds the system library the
next time you build or run your C/C++ application program.

Generated Files

The Nios Il IDE development flow uses different file name and directory structure
conventions for some generated system library files, as described in this section.

generated.x

In a Nios II IDE project, the generated.x file is the same as the linker.x file created by
the Nios II build tools.

generated.gdb

In a Nios I IDE project, the generated.gdb file is the same as the memory.gdb file
created by the Nios II build tools.

alt_main.c

In a Nios I IDE project, you can find alt_main.c in
<Nios II EDS install path>/components/altera_hal/HAL/src.

System Library Settings

In a Nios Il IDE project, you manage the system library project settings with the
System Library page of the Properties dialog box.

<o For details of how to control system library settings, refer to the Nios II IDE help
system.
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Reducing Code Footprint

The basic techniques for reducing code footprint are the same in the Nios II IDE flow
as in the SBT flow, but you use a different procedure to specify the system library
options. You control the following system library options through the Nios Il IDE
system properties dialog box:

Table A-4. System Library Options for Reducing Code Footprint

Technique

System Library Option Name

Use Reduced Device Drivers

Reduced device drivers

Reduce the File Descriptor Pool

Max file descriptors

Use a Smaller File 1/0 Library

Small C library

Use the Lightweight Device Driver application

Lightweight device driver API

programming interface (API)

Eliminate Clean Exit
Eliminate All Exit Code
Turn off G++ Support

Clean exit (flush buffers)
Program never exits
Support C++

Paths to Hardware Abstraction Layer Files

In Nios II IDE projects, HAL source files are in several directories. You can find
HAL-related files in the following locations:

m  The <Nios II EDS install path>/components directory contains most HAL source
files.

m  <Nios Il EDS install path>/components/altera_hal/HAL/inc/sys contains header
files defining the HAL generic device models. In a #i ncl ude directive, reference
these files relative to <Nios II EDS install path>/components/altera_hal/HAL/inc/.
For example, to include the direct memory access (DMA) drivers, use #i ncl ude
sys/alt_dma.h

m  <Nios Il EDS install path>/bin contains the newlib ANSI C library header files.

m The Altera Complete Design Suite includes HAL drivers for SOPC Builder
components distributed with the Altera Complete Design Suite. For example, if
the design suite is installed in c:\altera\80, you can find the drivers under
c:\altera\80\ip\sopc_builder_ip.

Overriding HAL Functions

In the Nios II IDE build flow, you can override any HAL source file, including
alt_sys_init.c, by placing your own implementation in your system project directory.
When building the executable, the Nios II IDE finds your function, and uses it in place
of the HAL version.

Device Drivers for Nios Il IDE Projects

HAL device drivers work the same in the Nios II IDE flow as in the SBT flow.
However, there are slight differences in how you create a device driver.
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Compared with the Nios II IDE, Nios II SBT provides a less rigid set of file naming
and location requirements for your drivers. However, Altera recommends using the
Nios II IDE conventions to maintain build-flow compatibility. Provided you use the
file hierarchy described in “Integrating a Device Driver in the HAL” in the Developing
Device Drivers for the Hardware Abstraction Layer chapter of the Nios II Software
Developer’s Handbook, your device driver is compatible with the Nios Il IDE
development flow.

This section describes how to develop device drivers for Nios II IDE projects.

Integrating a Device Driver in the HAL

This section discusses how to take advantage of the HAL's ability to instantiate and
register device drivers during system initialization. You can take advantage of this
service, whether you created a device driver for one of the HAL generic device
models, or you created a peripheral-specific device driver. Taking advantage of the
automation provided by the HAL is mainly a process of placing files in the
appropriate place in the HAL directory structure.

Device Driver Files for the HAL

This section describes how to provide appropriate files to integrate your device driver
into the HAL.

B A Device’s HAL Header File and alt_sys_init.c—At the heart of the HAL is the
autogenerated source file, alt_sys_init.c. alt_sys_init.c contains the source code
that the HAL uses to initialize the device drivers for all supported devices in the
system. In particular, this file defines the al t _sys_i nit () function, which is called
before mai n() to initialize all devices and make them available to the program.

. @ Refer to “Creating a Custom Device Driver for the HAL” in the Developing

Device Drivers for the Hardware Abstraction Layer chapter of the Nios II
Software Developer’s Handbook for more information about alt_sys_init.c.

m A Device’s HAL Header File and alt_sys_init.c—In the Nios II IDE development
flow, for each device visible to the processor, the generator utility searches for an
associated header file in the device’s HAL/inc directory. The name of the header
file depends on the SOPC Builder component name. For example, for Altera’s
JTAG UART component, the generator finds the file
altera_avalon_jtag_uart/HAL/inc/altera_avalon_jtag uart.h. If the generator
utility finds such a header file, it inserts code into alt_sys_init.c to perform the
following actions:

m Include the device’s header file.
m Call the macro <name of devi ce>_| NSTANCE to allocate storage for the device.

m Call the macro <nane of device> | N Tinside thealt_sys_init() function to
initialize the device.
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m Device Driver Source Code—Place any required source code in the HAL/src
directory. In addition, you must include a makefile fragment, component.mk. The
component.mk file lists the source files to include in the system library. You can
list multiple files by separating filenames with a space. Example A-2 shows an
example makefile fragment for Altera’s JTAG UART device.

The Nios II IDE includes the component.mk file into the top-level makefile when
compiling system library projects and application projects. component.mk can
only modify the make variables listed in Table A-5.

component.mk can add additional make rules and macros as required, but

interoperability macro names must conform to the namespace rules.

. @ For details about namespace rules, refer to “Namespace Allocation” in the
Developing Device Drivers for the Hardware Abstraction Layer chapter of the
Nios II Software Developer’s Handbook.

Example A-2. component.mk for a UART Driver

CLIB SRCS += altera_avalon_uart.c
ASM LI B_SRCS +=
I NCLUDE_PATH +=

Table A-5. Make Variables Defined in component.mk

Make Variable Meaning
C LI B_SRCS The list of C source files to build into the system library.

The list of assembler source files to build into the system library (these are
preprocessed with the C preprocessor).

A list of directories to add to the include search path. The directory
| NCLUDE_PATH <component>{HAL/inc is added automatically and so does not need to be
explicitly defined by the component.

ASM LI B_SRCS

Overriding the Default Device Drivers

The Nios I IDE locates all include and source files using search paths. The system
library project directory is always searched first. If you place an alternative driver in
the system library project directory, it overrides drivers installed with the Nios II EDS.
For example, if a component provides the header file alt_my_component.h, and the
system library project directory also contains a file alt_my_component.h, the version
provided in the system library project directory is used at compile time. This same
mechanism can override C and assembler source files.

Exception Handling in a Nios Il IDE Project

February 2011

Exception handling with the internal interrupt controller in Nios II IDE projects is
largely the same as in SBT projects. This section discusses the differences.

The Nios I IDE development flow does not support external interrupt controllers.
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Software Trap Handling

If your software is compiled for release, the exception handler makes a distinction
between traps and other exceptions. If your software is compiled for debug, traps and
other exceptions are handled identically, by executing a br eak instruction.

For more information about HAL software exception handling, refer to “HAL
Exception Handling System Implementation” in the Exception Handling chapter of the
Nios II Software Developer’s Handbook.

The instruction-related exception handler is unavailable in Nios II IDE projects.

Advanced Exceptions

Advanced exception support, including the instruction-related exception handler, is
not available in the Nios II IDE development flow.

Using the Unimplemented Instruction Handler

To include the unimplemented instruction handler in a Nios II IDE project, turn on
Emulate multiply and divide instructions on the System properties page of the
Nios IT IDE.

You do not normally need the unimplemented instruction handler, because the HAL
includes software emulation for unimplemented instructions from its run-time
libraries if you are compiling for a Nios II processor that does not support the
instructions.

For further information about the unimplemented instruction handler, refer to “HAL
Exception Handling System Implementation” in the Exception Handling chapter of the
Nios II Software Developer’s Handbook.

Configuring MicroC/0S-1l Projects with the Nios Il IDE

In the Nios I IDE, the displayed MicroC/OS-1I setting names are different from the
equivalent BSP setting names. This section lists the meanings of the IDE setting
names.

For step-by-step instructions on how to create a MicroC/OS-1I project in the Nios II
IDE, refer to Using the MicroC/OS-1I RTOS with the Nios II Processor Tutorial.

MicroC/0S-1l General Options
Table A—6 shows the general MicroC/OS-II options available through the Nios II IDE.

Table A-6. General Options (Part 1 of 2)

Option Description

Specifies the value of the OS_MAX_TASKS preprocessor symbol.
Must be at least 2

Specifies the value of the 08 _LOAEST PRI Opreprocessor
symbol. Maximum allowable value is 63.

Maximum number of tasks

Lowest assignable priority

Thread safe C library Enable thread-safe C library
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Table A-6. General Options (Part 2 of 2)

Option

Description

Enable code for event flags

Specifies the value of the 08_FLAG_EN preprocessor symbol.
When this option is disabled (set to 0), event flag settings are
also disabled. Refer to “Event Flag Settings” on page A-13.

Enable code for mutex
semaphores

Specifies the value of the 0S_MUTEX_EN preprocessor symbol.
When this option is disabled (set to 0), mutual exclusion
semaphore settings are also disabled. Refer to “Mutex Settings”
on page A-14

Enable code for semaphores

Specifies the value of the 0S_SEM EN preprocessor symbol.
When this option is disabled (set to 0), semaphore settings are
also disabled. Refer to “Semaphore Settings” on page A-14.

Enable code for mailboxes

Specifies the value of the 05_MBOX_EN preprocessor symbol.
When this option is disabled (set to 0), mailbox settings are also
disabled. Refer to “Mailbox Settings” on page A-14.

Enable code for queues

Specifies the value of the 0S5_Q EN preprocessor symbol. When
this option is disabled (set to 0), queue settings are also
disabled. Refer to “Queue Settings” on page A-15.

Enable code for memory
management

Specifies the value of the OS_MEM EN preprocessor symbol.
When this option is disabled (set to 0), memory management
settings are also disabled. Refer to “Memory Management
Settings” on page A-15.

Enable code for timers

Enable code for timers

Event Flag Settings

Table A-7 shows the event flag settings available through the Nios II IDE.

Table A-7. Event Flags Settings

Setting

Description

Include code for wait on clear in
the event flags

Specifies the value of the 05_FLAG WAI T_CLR_ENpreprocessor
symbol. This setting Includes code to wait for the specified bits
to be cleared in the event flag group.

Include code for
OSFlagAccept()

Specifies the value of the 08_FLAG_ACCEPT_EN preprocessor
symbol.

Include code for 0SFlagDel()

Specifies the value of the OS_FLAG DEL_EN preprocessor
symbol.

Include code for 0SFlagQuery()

Specifies the value of the OS_FLAG QUERY_EN preprocessor
symbol.

Maximum number of event flag
groups

Specifies the value of the 08_MAX_FLAGS preprocessor symbol.

Size of name of event flags
group

Specifies the value of the 08_FLAG NAME_SI ZE preprocessor
symbol.

Event flag bits (8, 16, 32)

Specifies the number of event flag bits
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Mutex Settings
Table A-8 shows the mutex settings available through the Nios II IDE.

Table A-8. Mutex Settings

Setting Description
Include code for Specifies the value of the 0S_MUTEX_ACCEPT_EN preprocessor
0SMutexAccept() symbol.
Include code for 0SMutexDel() Specifies the value of the OS_MUTEX_DEL_EN preprocessor
symbol.
Include code for Specifies the value of the 08_MJUTEX_QUERY_EN preprocessor
0SMutexQuery() symbol.

Semaphore Settings
Table A-9 shows the semaphore settings available through the Nios II IDE.

Table A-9. Semaphores Settings

Setting Description

Include code for Specifies the value of the OS_SEM ACCEPT_EN preprocessor

0SSemAccept() symbol.

Include code for 0SSemSet() Specifies the value of the 0S_SEM SET_EN preprocessor
symbol.

Include code for 0SSemDel() Specifies the value of the 0S_SEM DEL_EN preprocessor
symbol.

Include code for 0SSemQuery() S;r?]cggfs the value of the OS_SEM QUERY_EN preprocessor

Mailbox Settings
Table A-10 shows the mailbox settings available through the Nios II IDE.

Table A-10. Mailboxes Settings

Setting Description

Include code for Specifies the value of the O5_MBOX_ACCEPT_EN preprocessor

0SMboxAccept() symbol.

Include code for 0SMBoxDel() Specifies the value of the 05_MBOX_DEL_EN preprocessor
symbol.

Include code for 0SMboxPost() Specifies the value of the 0S_MBOX_PQST_EN preprocessor
symbol.

Include code for Specifies the value of the C5_MBOX_POST_OPT_EN preprocessor

0SMboxPostOpt() symbol.

Include code for Specifies the value of the 08_MBOX_QUERY_EN preprocessor

0SMBoxQuery() symbol.
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Queue Settings

Table A-11 shows the queue settings available through the Nios II IDE.

Table A-11. Queues Settings

Setting

Description

Include code for 0SQAccept()

Specifies the value of the 08_Q ACCEPT_EN preprocessor
symbol.

Include code for 0SQDel()

Specifies the value of the OS_Q DEL_EN preprocessor symbol.

Include code for 0SQFlush()

Specifies the value of the 05_Q FLUSH_EN preprocessor
symbol.

Include code for 0SQPost()

Specifies the value of the 0S_Q POST_EN preprocessor symbol.

Include code for
0SQPostFront()

Specifies the value of the 0S_Q POST_FRONT_EN preprocessor
symbol.

Include code for 0SQPostOpt()

Specifies the value of the 08_Q POST_OPT_EN preprocessor
symbol.

Include code for 0SQQuery()

Specifies the value of the 05_Q QUERY_EN preprocessor
symbol.

Maximum number of Queue

Control blocks

Specifies the value of the 08_MAX_QS preprocessor symbol.

Memory Management Settings

Table A-12 shows the memory management settings available through the Nios II

IDE.

Table A-12. Memory Management Settings

Setting

Description

Include code for 0SMemQuery()

Specifies the value of the 0S_VEM QUERY_EN preprocessor
symbol.

Maximum number of memory
partitions

Specifies the value of the OS_MAX_MEM PART preprocessor
symbol.

Size of memory partition name

Specifies the value of the 05_MEM NAME_SI ZE preprocessor
symbol.

Miscellaneous Settings

Table A-13 shows the miscellaneous settings available through the Nios II IDE.

Table A-13. Miscellaneous Settings (Part 1 of 2)

Setting

Description

Enable argument checking

Specifies the value of the 0S_ARG CHK_EN preprocessor
symbol.

Enable uCOS-Il hooks

Specifies the value of the OS_CPU_HOOKS_EN preprocessor
symbol.

Enable debug variables

Specifies the value of the OS_DEBUG_EN preprocessor symbol.

Include code for 0SSchedLock()
and 0SSchedUnlock()

Specifies the value of the 0S_SCHED LOCK_EN preprocessor
symbol.
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Table A-13. Miscellaneous Settings (Part 2 of 2)

Setting Description
Enable tick stepping feature for | Specifies the value of the OS_TI CK_STEP_EN preprocessor
uC0S-View symbol.
Enable statistics task Specifies the value of the OS_TASK_STAT_EN preprocessor
symbol.
Check task stacks from Specifies the value of the OS_TASK_STAT_STK CHK_EN
statistics task preprocessor symbol.

Specifies the value of the OS_TASK_STAT_STK_SI ZE
preprocessor symbol.

Specifies the value of the 0S_TASK | DLE_STK SI ZE

Statistics task stack size

Idle task stack size

preprocessor symbol.
Maximum number of event Specifies the value of the OS_MAX_EVENTS preprocessor
control blocks symbol.
Size of semaphore, mutex, Specifies the value of the 0S_EVENT_NAME_SI ZE preprocessor
mailbox, or queue name symbol.

Task Management Settings
Table A-14 shows the task management settings available through the Nios II IDE.

Table A-14. Task Management Settings

Setting Description

Include code for Specifies the value of the 0S_TASK_CHANGE_PRI O EN

0STaskChangePrio() preprocessor symbol.

Include code for Specifies the value of the OS_TASK_CREATE_EN preprocessor

0STaskCreate() symbol.

Include code for Specifies the value of the OS_TASK_CREATE_EXT_EN

0STaskCreateExt() preprocessor symbol.

Include code for 0STaskDel() Specifies the value of the OS_TASK_DEL_EN preprocessor
symbol.

Include variables in 0S_TCB for | Specifies the value of the 0S_TASK_PROFI LE_EN preprocessor

profiling symbol.

Include code for 0STaskQuery() E;r?](;g:as the value of the OS_TASK_QUERY_EN preprocessor

Include code for Specifies the value of the O5_TASK_SUSPEND_EN preprocessor

0STaskSuspend() and svmbol

0STaskResume() y '

Include code for Specifies the value of the OS_TASK_SW HOOK_EN preprocessor
0STaskSwHook() symbol.

Size of task name gygcggles the value of the O5_TASK_NAME_SI ZE preprocessor
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Time Management Settings
Table A-15 shows the time management settings available through the Nios I IDE.

Table A-15. Time Management Settings

Setting Description
Include code for Specifies the value of the OS_TI ME_DLY_HVBM ENpreprocessor
0STimeDIyHMSM() symbol.
Include code Specifies the value of the OS_TI ME_DLY_RESUME EN
0STimeDIlyResume() preprocessor symbol.

Include code for 0STimeGet() | Specifies the value of the OS_TI ME_GET_SET_EN preprocessor
and 0STimeSet() symbol.

Include code for Specifies the value of the OS_TI ME_TI CK_HOOK_EN
0STimeTickHook() preprocessor symbol.

Timer Management Settings
Table A-16 shows the timer management settings available through the Nios II IDE.

Table A-16. Timer Management Settings

Setting Description
Maximum number of timers Specifies the maximum number of timers
Determine the size of a timer

Specifies the size of a timer name
name

Size of timer wheel (#Spokes) | Specifies the size of the timer wheel

Rate at which timer
management task runs (Hz)

Stack size for timer task Specifies the stack space allocated for the timer task

Priority of timer task
(0=highest)

Specifies the rate at which the timer management task runs

Specifies the timer task priority

Using NicheStack in a Nios Il IDE Project

February 2011

This section discusses the details of how to use the NicheStack TCP/IP Stack in the
Nios II IDE.

get_mac_addr() and get_ip_addr()

The NicheStack TCP/IP Stack system code calls get _mac_addr () and get _i p_addr ()
during the device initialization process. These functions are necessary for the system
code to set the media access control (MAC) and IP addresses for the network
interface, which you select through MAC interface in the NicheStack TCP/IP Stack
tab of the Software Components dialog box.

| Nl CHE_DEFAULT_| F, defined in system.h, identifies the network interface that you
defined in SOPC Builder. In the Nios II IDE, you can set | Nl CHE_DEFAULT_| F through
the MAC interface control in the NicheStack TCP/IP Stack tab of the Software
Components dialog box.
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DHCP_CLI ENT, also defined in system.h, specifies whether to use the dynamic host
configuration protocol (DHCP) client application to obtain an IP address. You can set
or clear this setting in the Nios II IDE (with the Use DHCP to automatically assign IP
address check box)

Configuring the NicheStack TCP/IP Stack in the Nios Il IDE

The Nios I IDE allows you to configure certain options (i.e. modify the #def i nes in
system.h) without editing source code. The most commonly accessed options are
available through the NicheStack TCP/IP Stack tab of the Software Components
dialog box.

If you modify the ipport.h file directly, be careful not to select the Clean Project build
option in the Nios II IDE. Selecting Clean Project results in your modified ipport.h
file being replaced with the starting template version of this file.

Porting Nios Il IDE Projects to the SBT

The Nios Il SBT uses a different directory structure and settings file format than the
Nios II IDE. Therefore, if you wish to take advantage of the Nios II SBT, you need to
port your IDE projects to the Nios II SBT development flow.

This appendix describes the steps required to port a Nios II IDE project to the
Nios II SBT development flow. The Nios II EDS includes a utility to convert Nios II
IDE projects to the SBT flow.

You do not need to rewrite your Nios II IDE project’s C/C++ code for use with the
SBT development flow.

The Nios II SBT development flow provides a number of advantages over the Nios II
IDE development flow. You might want to port an IDE project to the SBT to take
advantage of the following improvements:

m Fully repeatable control over all build options using command line options, Tcl
scripts, or both

m Simplified project file management and naming

m Simplified makefiles

m Versioned device drivers

m Independence from Eclipse code and Eclipse projects

m  Self-contained BSPs, making hand-off and version control easier than is possible
with Nios II IDE-created BSPs (system library projects)

m Upwards compatibility with future releases of the Nios II EDS
m GCC toolchain upgraded to version 4.1.2

Converting a Nios Il IDE Project

This section describes how to convert a Nios II IDE project to an SBT project using the
nios2-convert-ide2sbt utility.
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1. Build the original project in the Nios II IDE, using either the Debug or the Release
configuration, depending on your preference. Ensure that the project builds
without errors.

=~ The Nios II SBT flow does not include separate Debug and Release builds
as implemented in the Nios II IDE development flow.

2. Launch the Nios II Command Shell.

. @ For details about the Nios Il Command Shell, refer to the Getting Started
from the Command Line chapter of the Nios II Software Developer’s Handbook.
3. Run nios2-convert-ide2sbt. The command syntax is as follows:

ni 0s2-convert-ide2sbt --input-dir=<source directory>\
--output-dir=<target directory>\
--bui | d- confi g=<confi gurati on>

The command arguments are as follows:
m <source directory>—directory containing the original Nios II IDE project.

m <target directory>—directory where nios2-convert-ide2sbt places the
converted SBT project. If <target directory> does not exist, nios2-convert-ide2sbt
creates it.

m <configuration>—Debug or Rel ease, designating the Nios II IDE project
configuration.

Nios II IDE project types are converted as shown in Table A-17.

Table A-17. Conversion of Project Types by nios2-convert-ide2sht

Nios II IDE Project Type SBT Conversion

Nios Il G/C++ system library BSP

Nios Il C/C++ library User library (7)

Nios 1l G/C++ application Application project (7)

Note to Table A-17:

(1) At the same time, nios2-convert-ide2sht converts any Nios Il C/C++ system library or Nios Il C/C++ libraries on
which the converted project depends.

For example, suppose you have a Nios II C/C++ application in the Release
configuration, located in the ./software/hello_world directory. To convert the project
and its associated system library, and put the resulting SBT project in

the ./software_sbt directory, type:

ni os2-convert-ide2sht --input-dir=software/ hello_world \
--out put-di r=software_sbt --build-config=Rel ease ¢

L=~ 1If you need to reconvert a project you previously converted, you must delete the
previous target directory, or specify a new target directory.
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nios2-convert-ide2sbt converts your Nios II IDE software project to equivalent SBT
projects. nios2-convert-ide2sbt ports compiler flags, like the optimization level,
debug, and custom instruction options, to the new project. During conversion,
nios2-convert-ide2sbt displays the converted project settings on the console, in the
form of a sample SBT command line.

For details about SBT command usage, refer to the Nios II Software Build Tools and
Nios II Software Build Tools Reference chapters of the Nios II Software Developer’s
Handbook.

Other Software Modules

This section describes how to convert and incorporate the following kinds of software
modules that you might need to include in your converted BSP:

m Custom device drivers and software components

m Precompiled libraries and non-HAL device drivers

Custom Device Drivers and Software Components

In the Nios II IDE development flow, a makefile fragment named component.mk
specifies device drivers. By contrast, in the Nios II SBT development flow, a Tcl script
defines the device driver structure. If you have custom device drivers and software
components, including third-party device drivers, convert them to Tcl scripts
manually.

For more information about implementing device drivers and software packages for
the Nios II SBT, refer to “Device Drivers and Software Packages” in the Nios 1]
Software Build Tools chapter of the Nios II Software Developer’s Handbook.

Precompiled Libraries and Non-HAL Device Drivers

If you have precompiled libraries and non-HAL device drivers, including third-party
libraries and device drivers, convert them manually.

The best way to convert a typical precompiled library is to create a software package.
If the precompiled library is dependent on a specific hardware device, it is better to
incorporate the library into the device driver. Library archive files (.a) can be
incorporated into a device driver just as C source files (.c) and header files (.h) are.

Non-HAL device drivers do not support initialization through al t _sys_init().

For information about creating software packages and drivers, refer to “Integrating a
Device Driver in the HAL” in the Developing Device Drivers for the Hardware Abstraction
Layer chapter of the Nios II Software Developer’s Handbook.

nios2-convert-ide2sbt does not convert GNU Compiler Collection (GCC)
command-line options for external include file paths (- | ) or external library file paths
(-L, -1). You must handle these cases manually.

To add include paths to a BSP, use the hal . make. bsp_i nc_di r s BSP setting in your Tcl
script.
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To add libraries to an application, add or modify one of the following variables in the
application makefile:

m  APP_LI BRARY_DI RS—Specifies a list of paths to directories in which lib<libname>.a
files reside.

m  APP_LI BRARY_NAMES—Specifies a list of the names of the libraries being added. If
the library file is named lib<libname>.a, specify <libname> as the name of the
library.

Using Your Converted Project

When you have finished porting your project, you can manage the makefiles, build
and run the project, and perform all other project tasks exactly as if the project were
created with the SBT. You can also import the project to the SBT for Eclipse for
debugging.

The Nios II EDS includes two versions of the GCC toolchain: GCC 3.4.6 and
GCC 4.1.2. GCC 4, introduced with the Nios II EDS v. 10.0, is fully
backwards-compatible with GCC 3, and provides substantially faster build times.

After conversion, your project is configured to use GCC 3 by default. To upgrade to
GCC 4, import the project to the Nios II SBT for Eclipse and change the toolchain in
the Properties dialog box, or simply build the project in the GCC 4 Nios II Command
Shell.

For information about managing GCC toolchains in the SBT for Eclipse, refer to
“Managing Toolchains in Eclipse” in the Getting Started with the Graphical User Interface
chapter of the Nios II Software Developer’s Handbook. For information about selecting
the toolchain on the command line, refer to the Getting Started from the Command Line
chapter of the Nios II Software Developer’s Handbook.

Nios II IDE projects cannot be directly imported to the SBT for Eclipse. You must first
convert the project to the SBT, according to the procedures in this section.

Archiving Nios Il IDE Software Projects

This section helps you identify the files you must include when archiving a Nios II
IDE software project. With this information, you can archive a Nios II application
project and its associated Nios II BSP project.

You might want to archive your projects for one of the following reasons:
m To place them under source control

m To create backups

m To bundle the projects for transfer to another location

This section covers the following information:

m How to find and identify the files that you must include in an archived Nios Il IDE
software project.

m  Which files must have write permission to allow the software projects to be built.
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Required Files

This section describes the files required by Nios II IDE software projects. This is the
minimum set of files needed to completely rebuild a software project, including the
Executable and Linking Format File (.elf).

Archive your Nios II IDE software projects together with the SOPC Builder system on
which they are based. You cannot rebuild a Nios II IDE software project without its
associated SOPC Builder system.

Nios Il Application Project Files
The files listed in Table A-18 are located in the Nios II application project directory.

Table A-18. Files Required for a Nios Il Application Project

Write
File Description File Name Permission
Required? (1)
. for example: app.c, header.h,

Al source files assembly.s, lookuptable.dat No
Eclipse project file .project No
C/C++ Development Toolkit project file .cdtproject Yes
C/C++ Development Toolkit option file .cdtbuild No
Software configuration file application.stf No
Note to Tahle A-18:
(1) For further information about write permissions, refer to “File Write Permissions”.

Nios Il BSP Project

The files listed in Table A-19 are located in the Nios II BSP (system library) project

directory.

Table A-19. Files Required for a Nios Il BSP Project

Write
File description File name permission
required? (7)

Eclipse project file .project Yes
C/C++ Development Toolkit project file .cdtproject Yes
C/C++ Development Toolkit option file .cdtbuild No
System software configuration file system.stf Yes

Note to Table A-19:
(1) For further information about write permissions, see “File Write Permissions”.

File Write Permissions

You must have write permission for certain files, shown in Table A-18 and
Table A-19. The tools write to these files as part of the build process. If the files are not
writable, the tool chain fails.
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Many source control tools mark local files read-only by default. In this case, you must
override this behavior. You do not have to check the files out of source control unless
you are modifying the Nios II software project.

The Nios II IDE help system provides documentation on all IDE topics. To launch the
help system, click Help Contents on the Help menu. You can also press F1 on
Windows (Shift-F1 on Linux) at any time for context-sensitive help. The Nios II IDE
help system contains hands-on tutorials that guide you step-by-step through the
process of creating, building, and debugging Nios II projects.

Document Revision History

Table A-20 shows the revision history for this document.

Tahle A-20. Document Revision History (Part 1 of 2)

Date

Version

Changes

February 2011

10.1.0

Removed “Referenced Documents” section.

July 2010

10.0.0

Introduction of GCC 4 toolchain for Nios Il Software Build Tools.

Nios Il IDE projects limited to GCC 3.
Upgrading converted projects to GGG 4.

November 2009

9.1.0

Nios II Software Build Tools for Eclipse introduced.

Nios Il Integrated Development Environment chapter combined with Appendix A, Porting
Nios I IDE Projects to the Software Build Tools. Chapter replaced by Getting Started with

the Graphical User Interface chapter).

Include Nios Il IDE-specific content from the following chapters:

m Overview

m Developing Programs Using the Hardware Abstraction Layer

m Developing Device Drivers for the Hardware Abstraction Layer

m Exception Handling
m MicroGC/0S-II Real-Time Operating System

m Ethernet and the NicheStack TCP/IP Stack - Nios Il Edition

March 2009

9.0.0

Reorganized and updated information and terminology to clarify role of Nios Il Software

Build Tools.
Corrected minor typographical errors.

May 2008

8.0.0

Maintenance release.

October 2007

7.2.0

altera.components project added.

May 2007

7.1.0

Nios Il Software Build Tools introduced.

Added instructions for importing Software Build Tools projects.

Changed chapter title.
Added table of contents to “Introduction” section.
Added Referenced Documents section.

March 2007

7.0.0

Maintenance release.
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Tahle A-20. Document Revision History (Part 2 of 2)

Date Version Changes

Updated look and feel based on Eclipse 3.2, including Nios Il G/C++ perspective and Nios Il

November 2006 6.1.0 C/G++ Projects views, renamed project types.

May 2006 6.0.0 | Maintenance release.

October 2005 5.1.0 | Updated for the Nios Il IDE version 5.1.
May 2005 5.0.0 | Maintenance release.

September 2004 1.1 Updated screen shots.

May 2004 1.0 Initial release.
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