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Preface

Purpose

Scope

SEC-MEM-TF3$4-POG00001

This document is a porting guide of TFS4 developed by Embedded Storage team, Memory
Division, Samsung Electronics. It describes TFS4 porting procedure to user’s target

platform and OS.

This document helps engineers of Samsung Electronics or other companies, who use TFS4
as an embedded file system. You can understand the way TFS4 is ported in your target
system, and follow the porting procedure easily with this document.

This document covers an overview, system requirements, source directory structure, and
the detailed porting procedure of TFSA. It also describes TFA test case to find if TFS4 is

correctly running after porting.

Definitions and Acronyms

Definitions and Acronyms

Description

BPB

Bios Parameter Block

Block Erase unit of the NAND flash memory

BML Block Management Layer

Cluster Read/write unit of the filesystem

EOC End Of Cluster

FAL File system Abstraction Layer

FAT File Allocation Table

File System General file system that provides total file system service
Filesystem Specific filesystem such as FAT, EXT2, and NTFS

FTL  (Flash  Trandation | A software module which maps logical addresses to physical
Layer) addresses when accessing flash memory

Initial bad block Invalid blocks on arrival from the manufacturers
Interleaving Parallel data I/O from different devices

KFAT A new type of filesystem that isused for TFS4

LBA Logica Block Addressing

LLD Low Level Device Driver

MMC Multimedia Card

HSMMC High Speed Multimedia Card

TFS4v1.5.0 Porting Guide 3
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NAND flash controller Controller for the NAND flash memory

NAND flash device Device that contains NAND flash memory or NAND flash
controller.

NAND flash memory NAND-type flash memory

Page Read/write unit of the NAND flash memory

Sector Unit of the physical 1/0

STL Sector Tranglation Layer

TFS Transactiona File System

XSR eXtended Sector Remapper

MBCS Multi Byte Character Set, (SBCS + DBCS)

DBCS Double Byte Character Set

SBCS Single Byte Character Set
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Guide, Samsung Electronics, Co., LTD, DEC-09-2004
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1. TFS4 Introduction

TFS4 (Transactional File System 4) is an embedded file system to use the NAND flash
memory in the most stable and effective way. This chapter introduces TFS4 briefly. The
TFS4 overview, software architecture, and features are explained in this chapter.

1.1. TFS4 Overview

TF$4 is an embedded flash file system to use NAND flash memory as storage on any
consumer electronic devices. It provides file system services to application and operating
system.

TFS4 overcomes the existing FAT weakness over the power off recovery, and is fast
recovered even if the power is suddenly lost. It is fully compatible with FAT file system
that has been used in most operating systems and so multimedia data stored in NAND
flash memory can be detected by any other systems.

TFS4 has basic functionality as traditiona file system that organizes directories and filesin
storage devices like hard disk drive or flash memory. Additionally, TFS4 has other
features for managing data on a specific storage device, NAND flash memory, MMC
(Multimedia Card) and HSMMC (High Speed Multimedia Card).

TF$4 is composed of several components. The following lists the TFS4 components.

File system abstraction layer
FAT filesystem

Buffer Cache Manager
Physical Block Device Driver

ooono

TFS4 can use NAND and MMC (or HSMMC) simultaneously and is compatible with FAT
filesystem. The existing FAT filesystem has weakness of power off recovery. But TF4 is
well designed in consideration of it, and supports fast recovery when the power is suddenly
off. TFS4 guarantees the integrity of meta-data of FAT filesystem. For higher portability
and easier maintenance, TF4 has the layered architecture.

TFS4v1.5.0 Porting Guide 10
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1.2. TFS4 System Architecture

As mentioned above, TFS4 has several components. TFS4 is deployed between
applications and hardware such as NAND flash memory or MMC (or HSMMC) host drive.

It works in conjunction with an existing operating system or in some embedded
applications as the operating system.

Figure 1 shows the system architecture of TF$4.

Applications

Filesystem Abstraction Layer

KFAT Filesystem

Log/Recovery Manager

Physical Device Driver Interface

Buffer Cache Manager

Physical Device Driver

MMC Host
XSR Device Driver

NAND flash MMC

Figure 1-1. TFS4 System Architecture

There are three parts in the above figure. Thefirst is an application at the top of the figure.

The second is TFS4 in the middle. The third is a physical device driver and hardware at the
bottom of the figure.

TFS4v1.5.0 Porting Guide 11
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TFS4 consists of four modules: File system abstraction layer, KFAT Filesystem, Buffer
Cache Manager, and Physical Device Driver Interface.

Application requests filesystem services to file system abstraction layer by using TFS4
APIs. File system abstraction layer receives the requests from application and forwards
them to the underlying KFAT filesystem. Then, KFAT filesystem handles the requests
with real filesystem operation.

Block device drivers abstract the underlying hardware storage. The storage may be NAND
flash and/or MMC (or HSMMC). To use those devices, some kinds of device drivers are
needed between the block device driver and storage. The device drivers are XSR and
MMC (or HSMMC) host device driver; XSR is a kind of FTL (Flash Transaction Layer)
commonly used to manage data on NAND flash.

The following describes the features of each TFS4 component.

O Filesystem Abstraction Layer
File system Abstraction Layer (FAL) is the entry point to the TFS4 File system. It handles
all system calls related to the filesystem. It provides a common interface to severa kinds
of filesystems. Applications may use system calls or other kind of IPC (inter process
communication) methods if the TFS4 system operates as a single task to communicate
with the file system abstraction layer

O KFAT Filesystem
KFAT provides the real filesystem operations. TFS4 supports FAT16/32 compatible
filesystem.

O Buffer Cache Manager
It is a block buffer cache manager for fast 1/O with a block device. It's laid on main
memory.

O Physica Device Driver Interface
Physical device driver interface provides TFS4 with an interface to use a physical device
driver; it can be a XSR or MMC (or HSMMC) host device driver. The physical device
driver interface should be changed to the physical device driver.

To use TFH4, your target system should use NAND flash as a storage device. MMC (or
HSMMC) also can be used, but it is optional.

TF$4 v1.5.0 Porting Guide 12
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1.3. TFS4 Features

The following describes the main benefits and features of TFA.

OO0 O OO0 oo OO

It supports FAT16/32 filesystem that are commonly used in many systems.

It supports a long file name. File name can be up to 255 characters and directory name
can be up to 243 characters (in Unicode).

It performs fast power-off recovery.

It guarantees meta-data integrity of filesystem; meta-data consists of FAT information
and directory information.

It supports both internal and external storage devices.

Theinternal storage device can have up to four partitions.

It can make up to four partitions on the external storage device. And it recognize up to
twenty partitions of the external storage device.

It supports multiple volumes. The default number of volumes is eight and it is
configurable up to twenty six.

It runs stably when the external storage device is suddenly inserted or gjected.

It supports only an absolute path. Current version does not support arelative path.

New filesystem features can be added easily, because TF4 is designed to have virtual
file system architecture.

TFS4v1.5.0 Porting Guide 13
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2. System Requirements

This chapter explains the host/target system environment for porting TFS4 to your target
system. Host is a development environment. Y ou build the TFS4 image at the host.

Target can be any kind of consumer device using NAND flash memory and MMC (or
HSMMC). MMC (or HSMMC) device may not be used for your target, but NAND should
be used for TF4.

2.1. Host

The following table shows the host system requirements for configuring and building
TFA.

Table 1. Host System Requirements

Host Machine PC
Host OS Any OSisavailable.
IDE & Compiler Any ANSI C/C++ compiler isavailable.

- ADS V1.2 is used to show TF$4 porting in this document.

Source Disk Space About 5 MB

2.2. Target

TF$4 can be ported to any target, which uses NAND/OneNAND flash memory or MMC
(or HSMMC) as a storage. TFS4 has an OS dependent module, which should be ported by
the target system designer.

This section specifies the target environment to which TFS4 can be ported. The following
table shows the target system requirements.

Table 2. Target System Requirements

Target Any kind of target deviceisavailable.
- ReindeerPlusis used in this document as a sample target.
RTOS Any kind of RTOSisavailable.
- Nucleusis used in this document as a sample OS.
Memory -Heap: About 230K B. This value is changeable depending on
configuration and NAND size
-Stack: Maximum 5 KB
Binary Size About 250K B (Code + Data)

To show a porting example, we describe the porting details about the procedures that the
system designer should follow when he ports TF$4 to the ‘ReindeerPlus’ with Nucleus
RTOS. ReindeerPlus is a Samsung's proprietary embedded system development platform
which is compatible with S3C2410 board.

TFS4v1.5.0 Porting Guide 14
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Thisisthe hardware information of sample target, ReindeerPlus.

CPU ARMO920T core

Memory SDRAM: 64M-byte (32M-byte x 2)

UART Three-channel UART (including IrDA)

MMC SD host (MMC) interface

Interrupt EINT interface for MMC In/Out

NAND It is variable to your target. For ReindeerPlus, A few types of
NAND can be used together. The NAND used for test is
KFG1G16Q2M (OneNAND.)

Nucleus RTOS is from Accelerated Technology. For fore information, refer the homepage
of Accelerated Technology (http://www.accel eratedtechnol ogy.com).

Embedded system has the limited resources. Thus, when you port TFS4 to your target, you
have to figure out the TFS4 memory usage.

< TF$4 Static Memory Usage >
TFS4 uses memory that is alocated when TFSA library is linked. The following lists the
TFS$4 static memory usage.

Buffer cache = TFS4_ CACHE_COUNT * TFS4_SECTOR_SIZE
Read ahead cache= TFS4_ BCACHE_READ_AHEAD_COUNT*TFS4_SECTOR_SIZE

FAT cache = TFS4_FS FAT_CACHE_SIZE * TFS4 SECTOR_SIZE
Path cache = TFS4_PATH_CACHE_COUNT * 756
Filetable =TFS4 FILE_MAX * 728

Directory table =TFS4 MAX_DIR_OPEN * 520

Fileopentable =TFS4 FILE_ OPEN_MAX * 28

Volumetable =TFS4 VOLUME_COUNT * 2,320

Etc =130,510 (for code page and global variables etc.)

Total static memory usage (Byte) = [Buffer cache] + [Read ahead cache] + [FAT cache] +
[Path Cache] + [File Table] + [Directory table] + [File open table] + [Volume Table] +
[Etc]

If you specify the configuration in the tfs4_config.h or tfs4_config_const.h file as follows,
total amount of TFS4 static memory usage is about 238K bytes.

#define TFS4_CACHE_COUNT 128
#define TFS4 BCACHE_READ _AHEAD_COUNT 8
#define TFS4_SECTOR_SIZE 512
#define TFS4_FS FAT_CACHE_SIZE 32
#define TFS4_PATH_CACHE_COUNT 16
#define TFS4_FILE_MAX 32
#define TFS4_ MAX_DIR_OPEN 16
#define TFS4_FILE_OPEN_MAX 48
#define TFS4_VOLUME_COUNT 8

TFS4v1.5.0 Porting Guide 15
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TFS4 memory usage can be different according to your configuration.

< TF$4 Dynamic Memory usage>
TFS4 uses dynamic memory for tfs4_chkdsk() only.
Y ou can get the amount of memory for tfs4 _chkdsk() as following equation.

Total dynamic memory usage
= [FAT bitmap size] + TFS4 PATH_COMPONENT_MAX *
(TFSA_PATH_NAME_MAX_LENGTH + 724+ 4 +712 + 512 + 1028)

FAT bitmap size = ([Total Cluster count] +2) /8 +1

Ex) 128MB NAND Flash, Format FAT16, cluster size 4
[Total Cluster count] = 128 * 1024 *1024 / 512 / 4= 65536
FAT bitmap size = (65536 + 2) /8 + 1 = 8193 byte

If you specify the configuration in the tfs4_config.h or tfs4_config_const.h file as follows,
total amount of TFS4 dynamic memory usage is about 80K bytes.

#define TFS4_PATH_NAME_MAX_LENGTH 1024
#define TFS4_PATH_COMPONENT _MAX 16

< TF$4 stack usage>

For RTOS, local variables or parameters of a task can be shared by another task and they
can be changed. For that reason, each task needs its own task memory region, caled a
critical section.

But managing the critical section needs a lot of resources. Thus, they should be stored in
the task’s own memory region that is a stack.

TFS4 uses 5 KB stack per atask except tfs4 chkdsk() API. Tfs4 _chkdsk() API uses 10KB
stack per atask.

TFS4v1.5.0 Porting Guide 16
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3. Description of Source Files

This chapter describes source code tree of TFS4. You need to find where they are on the
host and know what source files should be configured before porting TF4.

3.1. TFS4 Directory Structure and Descriptions

TFS4 is mostly released as source code. Now let’ s assume that the TFS4 source package is
installed on “C:\TF4” directory of your host PC.

The following figure shows the installed TFS4 source code tree on your host.

B TFS4

=) PLATFORM

. =3 REINDEERPLUS
=) DRIVER

; --1:| Mucleus
=0 TEST

{3 BSM
=3 BUILD

w0 FAL

w0 KFAT

=3 OAL

. @03 MUCLEUS
=3 PIL

=53 User_Doc

Figure 3-1. TFS4 Directory Structure
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The following table describes the TFS4 directories shown in the above picture.

Table 3. Description of TFS4 Directory Structure

Directory

Contains

TFS4

Top directory of TFA.

TFSAPLATFORM\REINDEE
RPLUS

Target OS Source Directory

- It is needed when OS dependent module of TFS4
refersto a specific header of target OS. In case of
Nucleus, anucleus.h fileis necessary.

- ltdsoincludes adevicedriver for
atarget. It includes XSR and
MMC(or HSMMC) Host Device
Driver.

For details about X SR, refer to X SR Porting Guide.

TFSATEST\INTEGRATION

It has a shell source code for TFSA testing.

TFSATFSA\API TFS4 API source code

TESATESABASE It mc! ud%_ base codes for TFS4. The common
functiondlities are here.

TFSATFSABSM It includes Bad Sector Management code.

TFSATFSABASE\UNICODE

It includes Unicode <-> MBCS conversion source
codes and tables

TFSATFSABUILD\

- Itincludes aproject file to build TFS4 and OSin ADS
v1.2.

- ThereisaTF4 Library Build Project file.

- It provides a sample project file to port TFS4 to
Nucleus.

TFSATFSAFAL, TF$4 Filesystem Abstraction Layer and KFAT FAT
TFSATFSAKFAT filesystem source code

It has OS adaptation source codes. Such as memory,
TFSATFSAOAL semaphore, terminal and time. Y ou must make the OAL

routines for your target and include to the TF4 library.

TFSATFSAPIL

It has physical device interface source codesfor XSR
and MMC (or HSMMC)
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You can find the project files at “TFSATFSABUILD\REINDEER_PLUS ADS12\" and
“TFSATFSA\BUILD\ADSL 2\" folders. Those project files are created on ADSv1.2. You
can use the project filesto build TFS4 easily if your build tool isADSv1.2.

@EHeindeer_F‘Ius_MMC_HDst_Device_Driver_Lil:l.rrn::p

@ Reindeer_Plus_Mucleus_Lib, mcp
& Reindeer_Plus_With_TFS4 mcp

Figure3-2. TFS4 Project Filesat REINDEER_PLUS ADS12

||®) TFS4_Lib.mep

Figure 3-3. TF4 Project Filesat ADS1_2

The following table describes the directories and project files shown in the above picture.

Table 4. Description of TFS4 Project Files

Directory or Project File

Contains

Reindeer Plus MMC(or
HSMMC)_Host_Device Driver_Lib.mc

p

It includes the source and header files of
MMC(or HSMMC) host device driver based
on ReindeerPlus.

Reindeer Plus Nucleus Lib.mcp

It includes the Nucleus OS sources that are
ported to ReindeerPlus.

TFSA Lib.mep

It includes the source and header files that are
independent of tfs4 _config.h.

You can build this project file for making
TFSA library.

Reindeer Plus With TFS4.mcp

It includes the libraries and sources of TF4,
XSR, MMC(or HSMMC) host device driver,
and Nucleus OS.
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3.2. XSR Directory Structure and Descriptions

This document assumes that they areinstalled in the
“CATFSAPLATFORM\REINDEERPLUS\DRIVER\XSR” directory on your host.

- TFS4

=) PLATFORM

== REINDEERPLUS
#-5) BootLoader
= DRIVER

T MMC

= (%8R
..... J Inc
B3 Lib

=07 ADS120
..... | Dehug
{3 Retail

BT DA

3 Mucleus

=) PAM
{3 524100neS
i) SE410PMLS
i) SEA10PNSS

Figure 3-4. XSR Directory Structure

Currently, the above indicates the directory structure of the XSR version 1.5.0.
The following table describes the X SR directories shown in the above picture.

Table 5. Description of XSR Directories

Directory Contains
XSR XSR Library and APl headers
XSR\LLD\ONLD Low Level Device Driver
XSR\LLD\PNL
XSR\LLD\PNS
XSR\OAM\Nucleus Adaptation code for Nucleus
XSR \PAM\S24100neS Platform Adaptation Module
XSR\PAM\S2410PNLS
XSR \PAM\S2410PNSS
XSR\Iib\ADS120\Retail, Debug Retail, Debug version XSR Library(ARM

Compiler, ADSVv1.2)
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XSR\Inc Header filesfor XSR
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3.3. Directory Structure and Descriptions of
MMC (or HSMMC) Host Device Driver

If you want to support a removable external device such as MMC, you must write a device
driver for that device. At the “TFSAPLATFORM\REINDEERPLUS\DRIVER\MMC,”
you can find an example MMC device driver for REINDEERPL US.

For more details about writing a device driver for the removable external device, refer “I1.

MMC (or HSMMC) Host Device Driver APIS

=03 TFS4
=5 PLATFORM
. =+ REINDEERPLUS
=3 DRIVER

&5 ¥5R
w3 TEST
&3 TF34

&) User_Doc

Figure 3-5 MM C Device Driver Source Directory
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4. TFS4 Porting Procedure

This chapter describes TFS4 porting procedure in detail. The procedure is divided into five
steps as the following picture.

TFS4 Configuration

v

TFS4 Library Build

.

TFS4 Porting for Target OS

-

Build TFS4 with Target OS

-

Download to Target Device

Figure4-1. TFS4 Porting Procedure

You don’'t have to follow the above steps exactly. The build processis up to you. If you do

not want to build TF4 library first and just want to build all TFS4 components together,
right before TFS4 build with OS, you can do in that way.

The above sequence is akind of guideline for porting TFS4.
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4.1. TFS4 Library Build

This section describes TFS4 library build procedure. You can first configure TFS4
configuration files and build the sources.

4.1.1. TFS4 Configuration
There are threefiles for TFS4 configurations:

- tfs4_config_base.h
- tfs4_config_const.h

If you need to modify the TFS4 configurations, refer to the description of each file, and
configure them adequate to your target environment.
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4.1.1.1. tfs4 _config_base.h
tfs4 _config_base.h should be modified according to your target environment. If you
configure the tfs4_config_base.h file, you should re-build the TF4 libraries.
tfs4 _config_base.hisin the “C\TFSATFSABASENINC” directory.
tfs4 _config_base.h has configuration entries for OS and base library such as UNICODE,
time and random functions.

| [nltfsd_config_base.h
7 JETM = ] tfsd_ermao.h
B3 BASE ] #sd_list b
Lo o [ ] tfzd_nal.h
L & SRC ] tfsd_pstack.h
-3 UNICODE ] tisd_types,h
) BSM ] tfsd_util b
-0 BUILD
-0 FAL
F-) KFAT
=03 0AL
-3 PIL
-5 User_Doc

Figure4-2. tfs4 config_baseh

O TF$4 OS
It specifiestarget OS. There are TFS4_NUCLEUS, TFS4_PSO0S, and TFS4_UNKNOWN in
the TFS4 config _const.h file. The currently available OSs are TFS4 NUCLEUS and
TFS4_PSOS. TFS4_WIN32 and TFS4_LINUX are used for development and test.
Specialy, Nucleus was used for test on the REINDEERPLUS.

The following shows the configuration of Nucleus OS in the tfs4_config_base.h file as a
sample.

S0 Configuration section #1
L 2
1. Define Cperating Sv=tem.
TFS4_WIN3ZZ2, TFS4_NUCLEDE., TFS4_PS0OS, TFS4_ETEE,
TFS4_LINUX, TFS4_FEX., TFS4_VEWORES
are supported now
.
#define TFS4_YOUR_OS

Figure 4-3. tfs4_config_baseh

If your target OS is not listed here, then define a new OS and modify TFS4 source files
which depend on the target OS. For defining a new target OS, refer the other example.

O TFS4_UNICODE
It specifies TFS4 works with UNICODE. Normally TFS4 receive multi-byte string as
input. But if TFS4_UNICODE is defined, TF4 uses UNICODE (UTF-16) string for path
name and other string.
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O TFS4 CODEPAGE
It specifies the default language code page for TFS4. The supported code pages are listed
at ‘Appendix. VIII. Code Pages'. It affects the creation of the short filename from the
given long filename. As TFS4 supports the FAT filesystem, and the FAT filesystem needs
to use the codepage, you must specify which codepage you would use.

O TF$4 BYTE ORDER
It specifies a byte ordering of your target. If your target uses little endian, you can set
TFS4_LITTLE_ENDIAN asfollows. You can defineit as follows.

#define TFS4_BYTE_ORDER TFS4_ LITTLE_ENDIAN

If your target uses big endian, you should set TFS4 BYTE ORDER to
TFA_BIG_ENDIAN.

O TFS4 HAS TM
It specifies whether your target system compiler supports ‘struct tm’ data type (C
standard). If your target system compiler does not support the standard ‘struct tm’, you
can comment it out or setto ‘0.

Y ou need to include header files for your target OS and define the value of true and false.
O Headers and base definitions for the target OS and the target compiler

If your compiler does not support an inline function nor has a different format of inline
function, you have to change the inline setting in the tfs4_config_base.h file as follows.

#if (TFS4_0S == TFS4_WIN32)
#include <fcntl_.h>
#include <time.h>

#include <windows.h>
#define true 1

#define false O

#define inline _ _inline

#elif (TFS4_0S == TFS4_LINUX)
#include <sys/types.h>
#include <fcntl.h>
#include <unistd.h>
#include <time.h>
#include <stdlib.h>
#ifdeFf TFS4_WATCOM
#define inline
#endi

#elif (TFS4_0S == TFS4_NUCLEUS)
#include <time.h>

#include <stdlib.h>

#define inline
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#if (__CC_ARM == 1) // Check Use ADS1.x
#define TFS4_HAS_STDARG_H 1
#endif

#elif (TFS4_0S == TFS4_PS0S)
#include <types.h>

#include <fcntl.h>

#include <time.h>

#define true 1

#define false O

#define inline

#elif(TFS4_0S == TFS4 RTKE)
#include <time.h>

#include "din4rtkg.hec"
#define true 1
#define false 0
#define inline

#define TFS4_FILE_OPEN_FLAG
#ifdef TFS4_FILE_OPEN_FLAG

/ /
/* Tile access-mode, creation and status flags used with
open()/fentl () */
/********************************************************l
#define O _RDONLY 0x0000 /* Open for reading only */
#define O_WRONLY 0x0001 /* Open for writing only */
#define O_RDWR 0x0002 /* Open for reading and
writing */
#define O_NONBLOCK 0x0004 /* No delay */
#define O _RAWMEM 0x0008 /* ISI: reserved for use by

pSE+ */

#define O_EXCL 0x0100 /* Exclusive use flag */
#define O_CREAT 0x0200 /* Create file if it does not
exist */

#define O_NOCTTY 0x0400 /*Donotassignacontrolling
term.*/

#define O_TRUNC 0x0800 /* Truncate flag */

#define O_APPEND 0x0010 /* Set append mode */
#define O_SYNC 0x0020 /* Write accd. to SIO file
integrity */

#define O_DSYNC 0x0040 /* Write accd. to SIO data
integrity */

#define O_RSYNC 0x0080 /* Synchronized read 1/0
operation */

#define O_ACCMODE 0x0003 /* Mask for file access mode
*/
#endif

#endif
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4.1.1.2. tfsA _config_const.h

tfs4_config_const.h should be modified according to your target environment. If you
configure the tfs4 config_const.h file, you should re-build the TFS4 libraries.
tfs4_config_const.hiisin the “CA\TFSATFSAFAL\INC” directory on your host as follows.

o TFsd
i) PLATFORM
w03 TEST
B0 TFS4

..... 3 API
B3 BASE
..... ) BSM
-3 BUILD

2 FAL

&) KFAT
E-E3 OAL
=-3 PIL
- User_Doc

Figure 4-4 tfsA4_config_const.h

O TFS4A WRITE_ACCELERATE
It is aflag to write only the first log when some data is appended within the same cluster.
It improves performance for which append operation of small data occurs frequently. You
can set the value as 1 to enable the feature. Or, set the value as 0 to disable the feature.

O TFSA INIT_CLUSTER
It specifies whether a newly assigned cluster from FAT is initialized as O or not. If the
value is “1,” the cluster is initialized as 0. Initidizing as 0 is POSIX standard. But, it
decreases the write performance. Disable it on your own risk.

O TFS4 USE EXT_INTERFACE
It is needed when you want perfect compatibility with MS FAT filesystem.
TF$4 stores some data at file and directory metadata area to improve the performance of
lookup operation. But it does not guarantee full compatibility with MS FAT filesystem.

Note. TFS4 does not store any additional meta data on MMC (or HSMMC) media even if
this definition does not exist.

O TFS4 FAST_SEEK
It specifies whether the file system uses the fast seek functionality that improves file
pointer movement performance. If you want to support the fast seek, TFS4 FAST _SEEK
has to be defined as ‘1. You have to specify this definition to 1 to use tfs4 fast seek()
function. For using fast seek, refer to TFSA Programmer’ s Guide.
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O TF$4 FILE LEVEL_FLUSH
It specifies whether the file system uses the file level flush that improves tfs4 fsync()
performance. If you want to support the file level flush, TFS4 FILE LEVEL_FLUSH has
tobedefinedas‘1’.

O TFS4 HIDDEN_DIR
It specifies whether the file system uses hidden area or not. If you want to support the
hidden area, TFS4 HIDDEN_DIR hasto be defined as‘1’.
The hidden area is a TFS4 specific directory that is not shown on other FAT compatible
filesystem. It is a special directory that can be listed by filesystem. But user can access the
directory with pre-defined path like a normal directory.
User must use tfs4 ioctl() to control access to the hidden area. Refer to the TF4
Programmer’s Guide. There is another configuration for “TFS4_HIDDEN_DIR” at the
next chapter 4.1.1.3 tfs4_config.h

O TFS4 _RESCUE
This constant enables the APIs, tfs4 restore() and tfs4_backup(), that are used for saving
file system metadata and restoring a file system from it. It is originally intended for
magnetic disks that are error-prone.

If you want to usethe APIs, set “1'. If unsure, set ‘0.

O TF4 FILE LOCKING
File locking provides the applications a method to get exclusive access rights to an open
file. If enabled, you can manages the access permission on a specific file through
tfs4 fentl(). For more detailed information, please refer to the TFS4 Programmer’s Guide.

If you want to useit, set ‘1'. Otherwise, set'0'.

O TFS4 BAD_SECTOR_MANAGER
You can enable or disable the bad sector manager by adjusting this constant. TFS4
provides afilter driver layer, called BSM that wraps low-level physical device driver and
handles bad sectors on the device. It reserves storage spaces for reallocating bad sectors
and redirects /O requests to this area. So this may be dangerous when used without a full
understanding.

To add thisfeature, set *1'. If you don’'t need to use the BSM or don’t know exactly what it
is, it is strongly recommended to set ‘0’.

O TFS4_FAST_UNLINK

This option allows you to delete a large file extremely fast by using the Fast Unlink
technology introduced from TFS4 v1.5. It attaches the deleted cluster chain to a pool file
named ‘deleteme’ instead of clearing the entire FAT links. But, the system file,
‘deleteme’ unwanted will be created. The other thing you should aware is that the REAL
free space of the volume would not be recovered immediately after unlinking afile, but it
does not matter on creating a new file as TFS4 recycles the space occupied by ‘deleteme’.
Unlinking the pool file, ‘deleteme’ is not allowed using tfs4_unlink() and it is an intended
operation.

To add thisfeature, set ‘ 1'. If your filesare usually small, it is recommended to set ‘0’

NOTICE!!
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Fast Unlink may decrease append write performance of TFSA4. It is caused by some
additional operation for updating the pool file (‘delete.me’).

The following is a method to remove this performance down. We recommend this work
whilein anidle state. It makes the pool file to asmall size.

1. Create and open atemporary file with flag

“O_RDWR |O_TFS4 NORMAL_UNLINK |O_TFS4 NO_INIT_CLUSTER".
Truncate thefileto abig size over 16KB.

Truncate thefile to size zero.

Re-do operations 2 and 3 until the pool file sizeisO.

Close and unlink the temporary file.

aprDdN

O TFS4A_LOG_FILE_NAME
It specifies a log file name for TFS4. TFS4 writes log for recovery from abnormal
operation. TFS4 creates a log file in the root directory on each volume. You can specify
the log file name on your purpose. If you use UNICODE, you also have to specify the log
file name as a UNICODE string according to endian.

O TFSA ATTR_NEW
It is needed when you want to use user attribute support. The two user attributes are
TFSA ATTR USR1 and TFS4 ATTR USR2. You can use these attributes on your
purpose. These attributes can be used in tfs4 stat(), tfs4 stat set(), tfsa fstat(),
tfsA fstat set(). But these attributes can not be used on external device such asMMC.

NOTICE !!

This definition may make some compatibility problem with another FAT compatible
file system. These two attributes use an area which is not used in FAT specification, but
another File System can use the area too.

This definition does not be used with TFS4 USE_EXT_INTERFACE definition.

O TFS4 DIR_ NAME_MAX_LENGTH
It specifies the maximum length of the directory name. For Windows, it is 243 at
maximum.

O TFSA FILE_ NAME_MAX_LENGTH
It specifies the maximum length of the file name. For Windows, it is 255 at maximum
including an extension.

O TFS4 PATH_NAME_MAX_LENGTH
It specifies the maximum path length. For example, the path length of /a/dirl/test.txt is 16.

O TFS4_ PATH_COMPONENT_MAX
It specifies the maximum number name of directory and file on path.

O TFS4 MAX_DEVICE_NAME_LENGTH
It specifies the maximum length of device name. Do not change thisvalue.

TF$4 v1.5.0 Porting Guide 30



SAMSUNG DIGIT.10)

BB pRNE'E IAvifad

O TFs4 MAX_VOLUME NAME_LENGTH
It specifies the maximum length of volume name. Do not change this value.

O TFSA MAX_FILE_SYSTEM_NAME_LENGTH
It specifies the maximum length of filesystem name.

O TFs4 MAX_FILE LENGTH
It specifies the maximum size of afile. The default value is 4 byte of signed integer.

O TFA _SSIZE_MAX_LENGTH
It specifies the maximum data size for aread or write operation.

O TFS4 MAX_PAGE_SIZE
It specifies the maximum page size of physical device. You don't have to change it. It is
normally 4.

O TFA DEBUG
It is needed when you build TFS4 with debug mode.

O TFSA FILESYSTEM_MAX
It specifies the maximum number of file systems that your target supports.

O TFS4 NAME_MAX_LENGTH
It specifies the maximum number of bytes for file and directory name. Considering
Unicode, 510 bytes is the maximum.

O TFS4 VOLUME _NAME_LENGTH
It specifies the volume name length. It is 3, because volume nameis shown as /&, /b, etc.

O TFS4 DEVICE_NAME_LENGTH
It specifies the device name length. It can be up to 8, because device name is shown as
/dev/nf0, /dev/nfl, /dev/mmcO, etc.

O TFS4_SECTOR_SIZE
It specifies the sector size in byte.

O TFS4A SECTOR SIZE BITS
It specifies the number of bitsfor indicating TFS4_SECTOR_SIZE.

O TFS4 SECTOR _SIZE MASK
Itisused for fast operation. You specify it as ((1 << TFS4_SECTOR_SIZE_BITS) - 1).

4.1.1.3. tfs4_config.h

tfs4_config.h is the configuration file of TFS4. It can be automatically applied to TFS4 if
you modify the tfs4_config.h file. tfs4 _config.h does not affect the TFS4 library and you
don’'t have to re-build the TFS4 library, even though tfs4_config.h is modified.

tfs4 _config.hison“CATFSATFSAFAL\INC” directory.
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The following shows the configurationsin tfs4_config.h.

S ES RS RFSESN NS NSNS RS RESREN 8NN #RES RSN ESRESREESREN.

Fifndef
Foll 1nie IFS4

Fineluds cwLyieg . ks
Finoluds {stdio.hs

Finclode “tfsd_coedig_const . b°

Fdef ine TES4_FOEY_COUHT (1) #+7 physical devioce count max

Fdefins TFSA 'l KT i) AEds ynlumes CoUnt e

s File Sestes Configuration

Fadsfine TF=d FILE HA) 12 <4 madimls numbsyr of [1le sntey

Fde=f 1me= l_I W_K# L1] s magimum numbe=r of concurremtly open fi
Flmf inm TF=4 HAX DIE OFEH 16 A4 magimim numbsyr of cuncurrenlly opan di
Fdalinm TFSA_FILE _HASH 9 <#57 FILE ligt hazh hase

buf fer ceache

Fodetime TE-4_CACHE 122 A4 butter cowat . shiowl
Fdmfinm TFSA_EBCACHE _HASH _FALIE TFS4_ChCHE IKT

Fdstinme TE=d_ECACHE HASH HASE [TEFSa RCHE ITHT 1}

Fawl ine TF=4_ECACEE _RFEAD AHEAI A4+ mpable CHCHE-FEAD=AHEAD

rd=f in= i_BC4 EE i : i

Flal inm [TFS4_BCACHE_FEAD_AHEAL INT = 1]

Fdmfinm TFSA ECACHE ERITE RACE <+ mnable WRITE-BACK policy

Fde=tine TE=d_ B alHE WRITE_BALE | g

<& BoE direct 1.0

Fdmfine TFoA DIRECT I - [ TFSA - UNT 33 23 + TFSA

s FAT cache

Fdmline TF=d_FS FAT CACHE SITE 32 -

Fdef ime TES_FCACHE _HASH_VALOL TFS4_FS_FAT_CACHE SIT £

Fdefine TFSA_FCACEE HASH_MASE [TES4_FCACHE HASH VALUE - 1) -
<4 PATH (directory) cachs

Fdef ime TE=1_FATH HE S0 ppabe]l path cache

Fdmfims TI FaTH L&

#de=t 1ne TE lb

Fdemf im= TESA ] [TF E - 13

Fdsline TF=4 FATH CACHE UTHT_T FREE [T E a3 2]

Figure 4-5. tfs4_config.h

O TFS4 PDEV_COUNT

It specifies the number of physical devices that your target supports. This is the count of

physical devicesthat can be registered with tfs4_pdev_reg()

O TFS4 VOLUME_COUNT MAX

It specifies the maximum number of logical devices that your target supports. It is same as

thevalue of TFS4_LDEV_COUNT. The maximum valueis 26.

O TFS4 VOLUME_COUNT

It specifies the maximum number of volumes that can be mounted concurrently. The

maximum valueis 26.

O TFS4 LDEV_COUNT

It specifies the maximum number of partitions that can be mounted concurrently. This

value is same as the value of TFS4 VOLUME_COUNT.

O TFS4 FILE MAX
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It specifies the maximum number of different files that you can open. Whenever each
volume is mounted, the number of files that you can open is decreased by 1, because the
root directory is opened for each mounted volume. TFS4_FILE_MAX determines the total
number of different files and directories that can be opened.

O TFS4A FILE_ OPEN_MAX
It specifies the maximum number of files that you can open. But it includes the number of
files re-opened. Therefore, it should be larger than TFS4_FILE_MAX.
TFS4_FILE_OPEN_MAX determines the total number of files and directories that can be
opened at once.

O TFs4 MAX_DIR _OPEN
It specifies the maximum number of directories that you can open simultaneously.

The above TFS4_FILE_MAX, TFS4_FILE_OPEN_MAX, and TFS4_MAX_DIR_OPEN
settings are needed, because some same files can be opened more than 2 times.

For example, if A opens*“/alreadme.txt”, it uses each one resource from a
TFS4_FILE_MAX and TFS4_FILE_OPEN_MAX. If B opens “/alreadme.txt”, it uses one
resource fromaTFS4_FILE_OPEN_MAX. If C opens“/aimydir/” by a
tfs4_opendir(), it usesoneresource from each TFS4_FILE_MAX,

TFS4 _FILE_OPEN_MAX, and TFS4_MAX_DIR_OPEN.

O TFs4 FILE HASH
It specifies the hash length of file table. You can set it as the odd number or decimal
number near TFS4_FILE_MAX/ 3.

O TFS4_ CACHE_COUNT
It specifies the number of cache blocks (in sector unit), which is used by Buffer cache
manager. Each cache has the size of TFS4_SECTOR_SIZE. It should be set to memory
usage and more than 8 at minimum.

O TFsS4 BCACHE HASH_VALUE
It specifies the HASH length. Y ou can set thisas TFS4_CACHE_COUNT.

O TFS4 BCACHE HASH_MASK
Itisused for fast operation. Y ou specify it as (TFS4_CACHE_COUNT - 1).

O TFS4 BCACHE READ_AHEAD
If you define TFS4_BCACHE_READ_AHEAD, read ahead operation is performed on
buffer cache.

O TFS4 BCACHE_READ_AHEAD_COUNT
It specifies the number of sectors for the read ahead operation on buffer cache.

O TF4 BCACHE READ AHEAD MASK
It is used for fast operation. You specify it as (TFS4_BCACHE_READ_AHEAD_COUNT -
1).

O TFS4 BCACHE WRITE_BACK
If you define TFS4_BCACHE_WRITE_BACK, write operation stores data at the buffer
cache and the write operation is delayed. The data may be lost due to the sudden power
off.
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O TFS4 BCACHE WRITE_BACK_COUNT
It specifies the number of buffers for the write back operation.

O TFS4 DIRECT_IO_SECTOR
It specifies the minimum number of sectors for write operation with no cache.

O TFsA FS FAT_CACHE_SIZE
It specifies the number of sectorsfor caching.

O TFsS4 FCACHE HASH_VALUE
It specifiesthe HASH length.

O TFS4 FCACHE HASH MASK
It isused for fast operation. You specify it as (TFS4_FCACHE_HASH_VALUE - 1).

O TFS4_PATH_CACHE
It enables the path cache function.

O TFsS4 PATH_CACHE HASH_VALUE
It specifies the HASH value of the path cache.

O TFS4 PATH _CACHE HASH _MASK
It is used for fast operation. Y ou specify it as (TFS4_PATH_CACHE_HASH_VALUE - 1).

O TFS4 PATH_CACHE_COUNT_TO_FREE
It specifies the number of path cache entries to free for adding a new entry, when the path
cacheisfull. For example, if the total number of path cache entriesis 10, al they are used,
TFS4_PATH_CACHE_COUNT_TO_FREE is set as 3, and a new entry has to be added, 3
entries would be freed from the total 10 entries and new entry would be added.

O TFS4_HIDDEN_DIR_NAME
It specifies the name of hidden directory. They are not be shown on other FAT compatible
file system that al of the files and directory and hidden directory itself below this directory.
But TFS4 can access these entries after the volume is mounted with
TFSA MOUNT_HDIR(refer to the TFS4 Programmers Guide, tfs4 mount()). The
maximum length of the name is 26 byte.

O TFS4 HDIR_MAX_VOLUME_SIZE
It specifies the maximum volume size can be used for hidden area. It is specified with
Mega-Byte.

O TFS4 HDIR VOLUME_COUNT
It specifies the maximum volume count can be mounted for hidden area concurrently.

4.1.2. TFS4 Library Build

This section describes how to build TFS4 source files of which a filesystem component is
composed. You can select a build tool considering your target environment, such as
makefile, ADS, or Code Composer.

TFS4 sources can be divided into two parts;
- Sources independent of the target & tfs4_config.h
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- Sources dependent on the target & tfs4_config.h

You can first build the independent sources to your target and tfs4_config.h file and make
into a library file, because they are not related to target and OS configuration. The
following figure shows the TFS4 source filesto make alibrary.

=3 UNICODE
EEx5RC
E-?gi‘él ag tisd_unicode_ctype,c
@ tfsd_api.c [ tfsd_unicode_mblowe,
- tf=d_apih - ttsd_unicode_wchar.c
=E3BASE - tsd_unicode _wctomb, o
=E35RC =g CPTABLES
- tfsd_unicode_wciype,c
E gﬁi-ptﬁlltack.ﬂ E ﬁsd_unicnde_casilp'nap,c
e 1l - tfsd_unicode_cp1250,c
s B kot it
E-a.;Ht%sd_hcache,c - tisd_unicode_cplzhdc
- ffsd_const_strings.c - ﬁSd—'—'”!CUdE—CD‘EE‘l-C
- tsd_fat_cache.c - tted_unicode_cplzsb.c
- tfsdfile_manager.c - ffsd_unicode_cpldhb c
- ffsd_format_fat.c -Hi tfed_unicode_cpl2hi.c
@ ffsd_internal.c - ttsd_unicode_cpl258, ¢
- fsd_ldev.c - tfsd_unicode _cp28531,c
- tsd_mbr.c -H tfsd_unicade _cp2ahaz o
- fsd_path_cache.c B fsd_unicode _cp28593 ¢
- fsd_pdev.c - tfsd_unicode_cp28594.c
- fsd_rescue,c ;
@ tisd_tuning.c - tsd_unicode_cp2d595,c
- ttsd_volume_manager.c - ﬁﬁd-“”!CDdE-CDEEEEE-C
EEKFAT -l tfed_unicode_cp2B537.c
B3 5RC - fsd_unicode_cp2BhY8, ¢
) tad_fs_kfat.c - tfsd_unicode_cp2ahis c
@ ffsd_fs_kfat_cache,c - tfsd_unicode_cp2ak05, c
- tsd_fs_kfat_chkdsk.c - ttsd_unicode_cpd3i.c
-~ fsd_tfs_Kfat_dir.c - tfsd_unicade_cp8R0.c
----E Eiiii—ﬂ:}'ﬂ'&'& - fisd_unicode _cp8Bz.c
i e i -fB tsd_unicode_cpBhh.
-1 sd_fs_dat_lfn.c E tigd_unicode_cpdal.c

- ted_fs_kat_log.c

R fed fs_kfat_misc. c - ﬂsd_unicude_chEE.c

E tfed_fs_kfat_rescue.c | ﬂﬁd—“”!CDdE—CDEEE-C

- tsd_fs_kiat_unlink.c - tisd_unicode_cpBE6,c

- tsd_fs_kfat_util,c - ﬁsd_un!cnde_cpﬁ?d,c

- tadfs_kat_volume,c -fi tfsd_unicode_cp332.c
=EaBEM - tfsd_unicode _cpd36,c
-l sd_bsm,c - tfsd_unicode_cp949.c
- tsd_bsm.h - fsd_unicode_cp950,c

Figure 4-6. Sourcefilesfor TFSA4 Library

The above source files are al independent source files of your target environment. You
don't need to re-build them, even if tfs4 config.h is modified. But, they should be built
again if tfs4_config_const.h, tfs4_config_base.h or the compile environment is changed.

For example, if you modify MMC(or HSMMC) device setting, byte order, maximum
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length of directory and filein the tfs4_config_base.h and the tfs4_config_const.h, it affects
al the components of TFS4, so you must re-build the TFS4 sources.

When the number of cache is modified for TFS4 tuning, you don’t have to build the TFS4
library again and consequently it reduces a build time.

< Building TFS4 on ADSv1.2 >
Thisisthe build steps of TFS4 sources.

1. Execute your build tool. ADSv1.2 (Metrowerks CodeWarrior for ARM Developer Suits
v 1.2) isused in this document.

i-iiMetrowerks CodeWarrior for ARM Developer Suite v1.2 O] x|
File Edit Wiew 3Search Project Debug Window Help

I =R A BEBPAY EEEAREL BRY BEN

| 4
Figure4-7. ADSv1.2 Initial Screen

2. Open the project file for making a TF4 library. You can click “File” - “Open” on the
menu bar of the screen asfollows.
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':1|'r'|".'.u'r ks LodeWormor for BRM Developer Sulte w2 = .ujl
Bl ot Yew Seach Boect Debug Window beb

AA A MmN RERER

Eired and Cpan R, .
Close Chrlei
Cavs Ll =5

Sy i (Ll r=5
A BE

Swe A Copy A,

Fpert.

Impost Project.
Export Project...

Cpan Recang
Exk

[
I~ :

Or, E button on icon bar.

Note

We provide a sample project file for building TFS4, aTFS4_Lib.mcp; the extension “mcp”
is the project file extension of ADS build tool. If you don't use the ADS v1.2, you need to
create a project file on your build tool and add the TFS4 source files to the project file.

3. The screen to open afile appears.
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CENE—— 1|
#E WA [Gals) 2 = +B e
|_ITF54 L [aaks
|l TF54 Pl
o =y
MH @ {TFa4_Lik,mcp | -l ] I
MH SHD [AFiles (o) =]

L2 I

Find the TFS4_Lib.mcp file and press “ Open” button on the screen.

4. The TFSA_Lib.mcp fileis opened as below.

im TFS4_Lib.mcp

I-E Release
Files | Link Order | Targets |

ey &5 - B

« | File | Code | Data 44 |-
[C3Rescued fems 0 0 =~
=3 TFE4 143K, 367K » =l
&3 AP 3k 18 =
=E3BASE T 181K =l
© m{C3SRC 2F. 4k - =l
- =g UNICODE 4 177K - =l
. m{3SRC 4K 177K« =l
=ExFAL BRE. 182K . =l
© m{Z3SRC BEE. 182K =l
HEgKFAT Bk N =l
HC3 SRC Bk K. =l
=3 B5M 1K, 0 s =l
B
71 files 146k, 367K v
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=g TR
3 AP
- tsd_apic -
..fR ff=d_api.h El-aUM':DDE
=S BASE =&xsRC
=& 5RC -3 ﬂsd_un!cnde_ctype.c
R tfsd_listc -~ ffsd_unicode_mbtowe, c
[ tfsd_pstack.c - tfsd_unicode_wchar,c
LR ffsdoutilc - fed_unicode_wctomb, c
#{C3 UMICODE =3 CPTABLES
mexFAL | ﬂsd_un!cnde_wctype,c
EEx3RC [ ff=d_unicode_casemap,
- tsd_bcache.c - tfsd_un!c:nde_c:m:ZEIlc
-fi tfsd_const_strings,c - tfsd_unicode_cpl2sl.c
- tfsd_fat_cache.c -l tfsd_un!c:nde_cmEEE.c
- tfsd_file_manager.c - tfed_unicode_cpl2sd.c
[ tisd_format_fat.c - tfsd_unicode_cpl2hd.c
- tfsd_internal - - fsd_unicode_cpl255,c
B tzd_|dev o - tfsd_unicode_cpl286,c
B tsd_mhbr o -Ji ffsd_unicode_cpl125.c
B ﬁsd_path' e -fR tsd_unicode _cpl2hd.c
B ﬂsd_pdev_c ' - tfsd_unicode_cp2fhil,c
- 1 R - tfed_unicode_cp2Bhiz,
- 1 fl_tuning . - thsd_unicode_cpe8593.c
[ f4_vaolume_manager.c - fsd_unicode_cpedhdd.c
e KFAT ' - thsd_unicode_cpe8595,c
=583 SRC - tfed_unicode_cp28hi6,c
B3 Had fo_kiat - ffs4_unicode_cp2B5a7.c
E ﬁg d_fg_kf:tllnz: ache ¢ - tfsd_unicode_cpZBhds.c
HR tfsd fo ldat chkdsk - tfsd_unicode_cp28sddc
] ﬂs d_fa_kfat_g' sk.C - tfsd_unicode_cpaBRlh,
"B 0 foMatilo.c - fisd.unicode cpddi.c
td o kiat hdi - tisd_unicode_cpdhl,c
-~ fsats_Kat_hdir.c - tfsd_unicode_cp8hZ.c
- tsdfs_Kat lin.c -fi tfsd_unicode_cpibhc
B Egi_}:gﬂ:;_!ﬁsg c | ﬂsd_unicnde_chET.c
E tisd_fs_kiat_rescue.c FlJusSECEC e e
) tisd_fs_Kiat_unlink o i e l-unicode codhz.c
Had fo ket utilc | tfsd_un!c:nde_c:pBEE.c
-l fsd_ts_kfat_util, - tisd_unicode_cpdid,c
-l tfed_fs_ldat_volume,c ) f=d_unicode_cpd32.c
E-EaBEM -fi tfsd_unicode_cp936.c
[ fsd_bsm,c - ffsd_unicode_cp34d.c
-~ tsd-bsrm.h - tfsd_unicode_cp950,c

See the TFS4 source and header filesto build in the project file.

There are many tfs4_unicode_cpxxx.c on the right figure. But you do not need to add all of
them to the project. You add just only one file on your TFS4 CODEPAGE configuration
at tfs4_config_base.h.
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5. Select atype of build target..

@mReindeer_Plus_Nucleus_Lib.mcp - | I:Ilil

% Debugfel By B
DebugRel
Felease

| Code | Data W/« | =]

There are three types of build targets. The following describes the meaning of each build
target.

- Debug: The output binary is compiled with debugging symbols and information of line
numbers.

- Release: In this configuration, the output binary will be fully optimized and contains no
debugging symbols.

- DebugRel: Adequate optimization level and including minimal debugging information.

6. Press the build setting button.

7. The build settings screen shows up.

The build setting screen can be a little different according to the build mode setting you
select. You have to consider the language setting your compiler supports on the build
setting screen. For ADS v1.2, you need to set the build options each language; you may
not need to do that for other build tool.

The following screens show the build options needed for each build mode and language;
the sample build options are based on ReindeerPlus, ARM CPU, and ADS v1.2. You can
set the build options suitable to your target and compile environment by referring to the
below sample options.

Note

The build options depend on the compiler. This TFS4 build section only explains the
options related to TFS4: TFSA NUCLEUS, TFS4 KFAT, and TFSA DEBUG (it is
optional for debug mode).

But if they are already defined in the tfs4_config_const.h file, you don’t have to enter the
options for compiling here.

<Debug settingsfor ARM Assembler>
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TN itk el e b bl i U Rl i 1 cobead] - B |

1L L

I File Mappings

— Source Trees

Figure 4-8. Debug Settingsfor ARM Assembler on ADSv1.2

<Debug settingsfor ARM C Compiler>

Figure 4-9. Debug Settingsfor ARM C Compiler on ADSv1.2

<Debug settingsfor ARM C++ Compiler>
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T S R T o i I R e S S 2 L S L2 .

Target Sefings
— hccass Paths
— Build Exiras
Auntime Sefings

— File Mappirgs
Source Trees

 AFM Tamat
I= Langusage Setings

"
=y ¥
Factory Sefing

Figure 4-10. Debug Settingsfor ARM C++ Compiler on ADSv1.2

< Release settingsfor ARM Assembler>

e e

> _........_._|. ...._...._,._..'...._....._..._._..'_._u.._._... el

. BECess Palhs

i Ea ___l u.i...rm_
Ruriine Setings ‘

— File Mappings
Source Traes

ARM Tanged
Language Estings

AR Cas Com,,
Thumb C Com,_,

. Thumis Ces Co,,. | T B0 T
e M
AR tromELF

Editar

Sl LTS

Figure 4-11. Release Settingsfor ARM Assembler on ADSv1.2

< Release settings for C Compiler>
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angat

. Targel Sefirgs
frcezs Paths

— Build Estras

- RAuntime Setirgs

— File Mapgings
Source Tress

— ARM Taget

oy 9 it Panel._ | Export Panel. |

Figure4-12. Release Settingsfor ARM C Compiler on ADSv1.2

< Release settingsfor C++ Compiler>

- Tane Setlings
i Access Paths
|- Build Extras
i Funtime Setings
{~ File Mapgings

I~ Bource Trees

L AAM Target
Language Setings
| AN Azsemibler
ffild C Compiler

um om...
L Thumb C++LCa,.,

Figure 4-13. Release Settingsfor ARM C++ Compiler on ADSv1.2

Y ou have to add the build options for your target and compile environment.
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8. Additionaly, you need to add the access paths on the build settings to include the
TFHA-related header files (TFSAAPI, TFSABASENNC, TFSABASE\UNICODE\INC,
TFSAFALAINC, TFSAKFATAINC, TFSAOAL\WNUCLEUSINGC, TFSAPILAINC, XSR
header file path, and MMC(or HSMMC) host device driver header file path, etc) while
TFS4 is compiled.

l Tarpet Getings Panels : . Arcess Palns
= Targat =]| = Lser Paths ¥ Alwavs Search User Pathe
Targed Seftings £ System Paths

!uild !;-:Ira-a FIEE Paths

Aunfime Sattings B {Project}, .., W AP =
File Mappings o b;{FrI:-jecl}..'l'ﬂ' SRBASEWSNC
Sowce Trees + 1B Project},. W, WHASEWUNIC ODEWINC
ARM Target < B Project}, W, WFALWING
= Language Sattings v (B {Projecty, W, WEFATWING

o B Project), W WEASEWSRC
ﬁ _fsémg:f:r « B (Project), ¥ WFALWSRC
AR C-H Com fi'f'—‘hiiF'rn:-JEn:II. W W FATWSRC
Thisnb Eun;" + B {Project}, % WHASEWUNICODEWSRCWCPTABLES
o o B Prfact), W4 WPLATFORMY ReindearPlusWiMNucleusWPlus 2410

,_inI':rL”““ AL, [ B {Project). 4. #BASEWUNICODEWSAC B
B B} {Project}, W WOALWNUCLELSHING =
ARM fromELF M - of

&= Editor : .
Custom keywo,,, | Host Flags: p-'=i #Add I Glianee] LR |
Factory Setingd | Import Panal,.. | Esport Panel...|
(1] 9 ] Cancel I sanly I

Figure 4-14. Set Access Paths

9. After setting the build options, press “OK” button to save.

kel

10. Press button on ADSv1.2.

11. The project file build will start.

If the TFS4 building doesn't encounter any compiling error, building TF4 library is
completed successfully.
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4.2. TFS4 Porting to the Target OS

This section describes TFSA porting process. The following picture shows the current step
on the TFS4 porting process.

TFS4 Configuration

v

TFS4 Library Build
o i .............................................. :

TFS4 Porting for Target OS

- Memory

- Semaphore

- Error Number Store

- TTY

- Time

- Unicode

- TFS4 Interface with XSR

- TFS4 Interface with
MMC Host Device Driver

| e .

Build TFS4 with Target OS

'

Download to Target Device

Figure 4-15. TFS4 Porting for Target OS

This document defines a porting sequence. XSR and MM C(or HSMMC) porting isdonein
advance, and TF$4 is ported to your target. TFS4 works with XSR and MMC(or
HSMMC) together. Thus, if any error occurs, you cannot find whether error is from TFS4
itself or not. TFS4 cannot be tested alone.

XSR and MMC(or HSMMC) should be ported and tested before being integrated with
TFSA. It is strongly recommend porting TFS4 after XSR and MMC(or HSMMC) are
guaranteed to work reliably on target with no error.

In current TFS4 version, porting example source codes for Nucleus is supported.

The following figure shows configurable TFS4 source files. Y ou have to configure themin
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this section.

tfs4 config_base.h
tfs4 config_const.h
tfs4_config.h
tfs4_memory.h

tfs4 pdev_nand_xsr.h
tfs4_semaphore.h

tfs4_errno.c

tfs4_memory.c

tfs4 pdev_mmc_reindeer plus.c
tfs4 pdev_nand xsr.c

tfs4 _semaphore.c

tfs4 time.c

tfs4 tty.c

tfs4 tuning.c

O Implementing part for target RTOS
1. Semaphore (tfs4_semaphore.c)
2. Memory allocation functions (tfs4_memory.c)
3. Error number store (tfs4_errno.c)
4. Time (tfs4_time.c)

O Implementing part for target device
1. MMC(or HSMMC) Host Driver (tfs4 pdev_mmc_reindeer plus.c. This file name can
be changed by user)
2. XSR (tfs4_pdev_nand_xsr.c)
3. UART print ( tfs4_tty.c)

This document explains the TFS4 porting based on ReindeerPlus and Nucleus as a sample.
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4.2.1. XSR Porting

For X SR porting, you can refer to X SR porting guide.
Here important thing is that you have to port XSR to your target and test it to verify

reliability of it.

4.2.2. MMC(or HSMMC) Host Device Driver Development

MMC(or HSMMC) Host Device Driver is not implemented in TFS4. TFS4 user has to
implement it if the target uses MM C(or HSMMC). TFS4 includes sample source code and
APIs based on the SAMSUNG S3C2410S CPU (Based on ARM920T core) architecture.

Thisisthe directory path of sample MMC(or HSMMC) host device driver.

2 TFS4
-3 PLATFORM

H-CD TEST
&3 TFS4
&3 UserDoc

=5 REINDEERPLUS
i) BootlLoader
El 0 DRIVER

. l ,_“1 #ahR
) Mucleus

Figure4-16. MM C(or HSMMC) Host Device Driver Path

In MMC(or HSMMC) directory, there are sample MMC(or HSMMC) host device driver
source codes based on the S3C2410S CPU architecture, as follows.

NER

| 37| E8
a—mmc_aaaen.c B C Source
E mmc_asserth 3B CAC++ Header
€] mme_command, ¢ 3KB C Source
h] mme_cammand, h BB C/C++ Header
©] mme_csw,c 10KE C Source
h] mme_csw,h IKE C/C++ Header
h] mme_define, h 4KB  C/C++ Header
h] mme_global, h BKE  C/C++ Header
¢] mmec_hw_interface,c 198 C Source
E rmmc_hw_interface b kB C/C++ Header
j mmc_tegistet, b TKB CAC++ Header
©] mmec_util,c 15KB  C Source
E;H'-iﬁﬁi:'i_ b B C/C++ Header

Figure4-17. The Source FileList of Sample MM C(or HSMM C) Host Device Driver

You can open them to see how they are implemented. You can write your MMC(or
HSMMC) host device driver suitable to your target with the given sample MMC(or
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HSMMC) APIs. The sample HSMMC APIs are similar to the sample MMC APIs. MMC
Device Driver support only 1 hit bus transfer mode. If you want to use a 4 bit or 8 bit
transfer mode, you have to use the HSMMC.

For its development, you can refer to Appendix “Il. MMC (or HSMMC) Host Device
Driver APIs.”

The following table summarizes sample MM C(or HSMMC) APIs and features.

Table6. MMC(or HSMMC) APIs

MMC APIs Descriptions
mmc_init_driver | ItinitidizesMMC(or HSMMC).
mmc_is_ready It returns whether MMC(or HSMMC) initiaization is fail or
SuCCess.
mmc_read It reads data per sector from MMC(or HSMMC).
mmc_write It writes data per sector on MM C(or HSMMC).
mmc_get stat It retrieves the information of MM C(or HSMMC) device.

Y ou can find the feature of MM C(or HSMMC) host device driver you have to implement,
through the above listed APIs.

TF3A file system requests read/write operation in sector (512 byte), physical information,
etc. to MMC(or HSMMC) host device driver. You don't have to implement other
features of MM C(or HSMMC) like lock/unlock, password, and force erase, because TF4
file system does not use them.

The following is the data structures of MM C(or HSMMC) host device driver.
Table 7. Data Structure of MM C(or HSMMC) Host Device Driver

typedef struct {

t_uint32 uiDevSize;
t_uint32 uiSectorSize;

t _uint32 uiNumSectors;
t_uint8 bSectorsPerTrack;
t_uint8 bTracks;

t_uintlé wCylinders;
t_uint32 uiWPGroupSize;
t _uint32 uiWPStatus;

t _uint32 uiProductSN;
t_uintlé wOemlID;

t_uint8 bManiD;

t uint8 bProductRev;
t_int8 chProductName[6] ;
t_uint8 bManDate;

t_uint8 bReserved;

} t _mmc_info;
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The following table shows the data structure description of MMC(or HSMMC) host device
driver.

Table 8. Data Structure Description of MM C(or HSMMC) Host Device Driver

MM C Data Structure Description

uiDevSize MMC(or HSMMC) device sizein byte

uiSectorSize Sector sizein byte.

uiNumSectors Number of sectors

bSectorPerTrack Number of sectors per track

bTrack Number of tracks. It means a head count in C/H/S

conversion

wCylinders Number of cylinders

uiWPGroupSize Number of sectorsin awrite protection group

uiWPStatus Write protection status

uiProductSN Product serial number

wOemlD OEM/application ID

bManiD Manufacturer ID

bProductRev Product revision number

chProductName[6]; | Product name

bManDate Manufacturing date. YYYYMMMM(b). year: YYYY(b) +
1997
month: MMMM (b)

bReserved Reserved for future use

If TFSA file system requires MMC(or HSMMC) information, MMC(or HSMMC) host
device driver has to read the register value of MMC(or HSMMC) and pass them to TFS4
file system.

bSectorPerTrack, bTracks, and wCylinders are geometric values and do not exist in
MMC(or HSMMC). They are calculated by using tfs4 pdev_get geometrics() in the
tfs4_pdev.cfile. Refer to sample MM C(or HSMMC) host device driver.

The following shows the implemented MMC(or HSMMC) host device driver for
ReindeerPlus; a device driver depends on target hardware.

Table 9. Sample MM C(or HSMM C) Host Device Driver for Reindeer Plus

t_int32 mmc_init_driver (void)

t _int32 mmc_is_ready (void)

t _int32 mmc_read (t_uint8 *pBuf, t _uint32
uiStartSector, t _uint32 uiNumSectors)

t Int32 mmc_write (t_uint8 *pBuf, t uint32
uiStartSector, t_uint32 uiNumSectors)

void mmc_get stat (t_mmc_info* pBuf);

You can write a MMC(or HSMMC) host device driver considering your target like the
above sample. APl is same, however the implemented source can be different depending
on the target.
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4.2.3. Bad Sector Manager

Now TF$4 v1.5 supports a new feature, bad sector manager that implements filter driver
layer at the logical device driver level. When using magnetic disk as storage device, bad
sectors can put the file system into trouble, such like long delay time during operation or
catastrophic corruption. While the FTL that controls NAND Flash Memory conceals initial
bad blocks from upper layer application, most magnetic disks don’t handle bad sectors.

Bad Sector Manager is implemented as a filter driver. It intercepts all requests from the
upper layer (FAL) and preprocesses them. When it receives a request (read or write), it
checks whether the requested range of logical sector is on a bad sector, of which list are
managed by bad sector manager. If then, bad sector manager may split and redirect the
requests to the backup device.

FAL Physical Device Driver Stub (o),(ﬁ.?c)
(for XSR or MMC} Driver

(A) TFS4 Logical Device Driver Architecture

FAL Bad Sector Phg:ii::r' SDSJV;“ HDD
Manager (for HOD) Driver
(B) Deploying bad sector manager to HDD
Physical Device HDD
Driver Stub Driver

2 g Bad Sector (for HDD)

Manager " "
(with Backup Dovice) Physical Device XSR
Driver Stub i
(o XSR) Driver

(C) Deploying bad sector manager to HDD using XSR as backup device

FAL

Figure 4-18 Deploying Bad Sector M anager

Following code snippet shows you an example of deploying bad sector manager to a
hard-disk drive.

// Declaration

#define BSM_INIT

#include ""tfs4_bsm.h"

DECLARE_DEVICE_CONTEXT (myhdd, "/dev/hdd"") ;

// Physical Device Registration for myhddl

tfs4 _pdev_hdd_get op(&stOpl);

tfs4 _bsm_init_ex(PDEVICE_CONTEXT(myhdd), &stOpl, NULL, 0);
tfs4 _bsm get op(PDEVICE_CONTEXT(myhdd), &stOp);

tfs4 _pdev_reg(&stOp, TRUE, TRUE);

Following code snippet shows you another example of deploying bad sector manager to a
hard-disk drive using XSR as a backup.

// Declaration

#define BSM_INIT

#include "tfs4 bsm._h"

DECLARE_DEVICE_CONTEXT(myhdd, "/dev/hdd");

// Physical Device Registration for myhdd2

tfs4 _pdev_hdd get op(&stOpl);

tfs4 _pdev_nand_xsr_get _op(&stOp2);

tfs4 _bsm_init_ex(PDEVICE_CONTEXT(myhdd), &stOpl, &stOp2,
0xF0000) ;
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tfs4 _bsm _get op(PDEVICE_CONTEXT(myhdd), &stOp);
tfs4 _pdev_reg(&stOp, TRUE, TRUE);

Table 10 Bad Sector Manager APIsand Macro

BSM APIsand Macro

Descriptions

tfs4_bsm_init_ex

Initialize BSM device and specify main device and
backup device.

tfs4_bsm _get _op

Get aphysical_device op structure of BSM device.

tfs4_bsm_ format

Build initial data structures of BSM device.

tfs4 _bsm reallocate

Add dternate trandlation rule to the BSM device.

DECLARE_DEVICE_CONTEXT

Create an instance of BSM device

PDEVICE_CONTEXT

Returns a pointer to an instance of BSM device

4.2.4. Common IOCTLs

Lower hardware driver such like XSR, MMC, or other devices may handle additional
IOCTLs for supporting device-specific features. Currently, following IOCTLs are defined.
Implementation of devices that does not support these features may ignore the requests.

enulOCTL_GET_LASTERROR

When requested, IOCTL function should return the length of sectors successfully
written or read at the previous write or read request. For example, if an error occurred
while writing 55" sector at the previous write request, pflOCTL of the driver
implementation should return 54 as itsreturn value.

4.2.5. TFS4 Porting

This section describes how TFS4 is ported to your target. Mostly, what you have to do for
TFS4 porting in this section is writing the source codes related with your target and RTOS.

Then, you haveto define it in the header file.

Thisisasourcefilelist to configure from the TFS4 source files.

Table 11. TFS4 Sour ce Files Being Ported to Tar get

Dependency Porting Parts Sourcefilesto Header fileto
configure define
Target Memory configuration tfs4 memory.c tfs4 config.h
RTOS Semaphore tfs4 _semaphore.c tfs4_semaphore.h
configuration
Error Number tfs4 errno.c tfs4 errno.h
Target TTY configuration tf4 tty.c tfs4 tty.h
Device Time configuration tfs4 time.c tfs4 time.h

Unicode configuration

tfs4 unicode xxx.c tfs4_unicode char.h

TFSA  Interface  with | tfs4_pdev_nand_xsr.c | tfs4_pdev_nand_xsr.
XSR h

TFSA  Interface  with | tfs4 pdev_mmc_rein | tfs4 pdev_mmc rei
MMC(or HSMMC) host | deer plus.c ndeer_plus.ch

device driver
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You can find almost al of the filesin the directory
“CATFSATFSAOAL\NUCLEUS\SRC”
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4.2.5.1. Memory configuration
There are two types of memory allocation from OS:

O Memory pool: Nucleus, RTKE
O Plain memory: pSOS, Linux

Memory pool is a preoccupied memory region for use. TFS4 memory pool can be created
when OS or TFS4 is initialized. If the memory poal is created when TFS4 initialization,
you have to write atfs4 _memory_init() function.

If your target OS has a plain memory type, target OS dynamicaly allocates a TF4
memory. In that case, you don't have to do nothing in t¥s4_memory_init(); it

aways returns 0. Set blsMemorylnitialized as true. If memory initialization is
success, then it returns O, success.

This section shows TFS4 memory configuration with a sample code, which is

implemented based on Nucleus.

<TFS4 memory configuration for Nucleus>
In the provided TFS4 source files, there is an implemented source for memory allocation
asasample. It isimplemented for Nucleus.

1. Execute an ADS 1.2, abuild tool, on your host.

2. Open atfs4_memory.c. Thefile directory path is CATFSATFSAOAL\NUCLEUS\SRC.

=0 TFad

-5 PLATFORM

w3 TEST

= TFS4

{3 AP

®-) BASE

) BSM

&7 BUILD

w3 FAL

w0 KFAT

=0 DAL

- B MUCLEUS
03 INC

L0 e

w0 PIL

-3 User_Doc

Figure 4-19. Directory Path of tfs4_memory.c
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3. Thetfs4_memory.c fileis opened on ADS 1.2 editor asfollows.

IETT——— . i

Boa ]« M= [ o« Path | Ciw TROSWTFSAWOALHLCLELEWSRC Wsi_memory,

miati=

®  [uUrE
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paddr SUOrEEs
ui
tyusm if 1t 1w walsd

fmlme obhermizs

I miom heEiory

oA N1t Eal1les REEOTY RSHEGET

{waid )
] == IxlmaE )
ETETIS
status = te_H
[eoLde )
111 stakus 1= § ]
1
ewturn TFSd ki
& Lrum

alss

FElarn

Lin= | Coll | 4]

Figure 4-20

For Nucleus, a memory pool is used for memory allocation. When TFS4 is initialized, the

.tfs4_memory.c

memory is allocated from the memory pool.

You have to add a function for the memory pool
tfs4_memory_init() asthe above. The code for creating the Nucleus memory pool,
NU_Create_Memory_ Pool, isaready implemented as a sample.

creation function
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4. Thisis an implementation guideline according to target OS and memory allocation type.

Table12. Memory-related | mplementation Guideline

(ON]

Memory alocation
type

Implementation

Nucleus,
RTKE

Memory pool | OS creates a
memory pool

tfs4_memory_init() returns O,
because OS adready created a
memory pool.

Y ou have to define the TFS4 memory
pool name in tfs4 memory.h as
follows.

#define
TFS4_MEMORY_POOL_NAME
TFS4_Memory

It is to notify a memory pool hame to
TFA

TFSA creates a
memory pool

You implement a function for
memory pool creation.

Currently, the memory pool creation
function for Nucleus is implemented
in tfs4 memory.c/h.

pSOS, Linux

Plain memory

OS dynamically alocates a TF4
memory. You don't have to do
nothing in
tfs4_memory_init(); it aways
returns O.

According to your target RTOS, you have to make TFS4 use a memory; it is whether a
memory pool isused or not.

5. This is the implemented sample source for using a memory pool in tfs4 memory.c.
Those are developed on Nucleus.

Table 13. Implemented Memory-related Sources on Nucleus

#include
#include

#include
#include
#include
#include
#include

<stdio.h>
<ctype.h>

"tfs4_types.h"
"tfs4_memory.h"
"tfs4_debug.h"
"tfs4 _errno.h”
"tfs4_oal.h"
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NU_MEMORY_POOL TFS4 Memory;
static t uint32 blsMemorylnitialized = false;

/* purpose : initialize memory manager
input :
pAddr : address
output :
true i1f it is valid
false otherwise
note :
revision history :
*/
t Int32
tfs4_memory_init(void)

if (bisMemorylnitialized == false )
STATUS status;

status = NU_Create_Memory_ Pool (&TFS4_MEMORY_POOL_NAME,
"TFS4_MEM™,
(void*)TFS4_MEMORY_START_ADDR,
TFS4_MEMORY_POOL_SIZE, 50, NU_FIFO);
if( status '= NU_SUCCESS)

{
return TFS4_EPANIC;
}
bIsMemorylnitialized = true;
}
else
{
return TFS4 EINIT_ALREADY;
}
return O;
}
/* purpose : reset memory manager
input :
none
output :
0 on success
< 0 on failure
note :
revision history :
*/
t_int32
tfs4_memory_reset(void)
{

//// add memory manager reset code here
STATUS status;

it (blsMemorylnitialized == true )
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{
status =
NU_Delete_Memory_Pool (&TFS4_MEMORY_POOL_NAME);
if( status '= NU_SUCCESS)

{
return TFS4_EPANIC;
}
blsMemorylnitialized = false;
return O;
}
/* purpose : check if the given memory address is valid
input :
pAddr : address
output :
true iIf it is valid
false otherwise
note :
revision history :
*/
t uint32
tfs4_is_valid_addr(void *pAddr, t _uint32 dwSize)
{

t_uint32 dwAddr;

dwAddr = (t_uint32) pAddr;

if (pAddr "= NULL)

{ if ((dwAddr >= TFS4_MEMORY_START_ADDR) &&

(dwAddr + dwSize) <= (TFS4_MEMORY_ START ADDR +
TFS4_MEMORY_POOL_SIZE))

{ return true;
}
else
{
return false;
}
}
return false;
}
/* purpose : allocation memory
input :
nSize : allocation size
output :
0 > : Success and available pointer
0 : Memory allocation fail
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note :
*/
void *

{

void *pMem;

{

}

return pMem;
}

input :

output :

none
note :

*/
void

}

revision history
26-MAR-2004 [DongYoung Seo]: First Writing

return NULL;

tfs4_memory_alloc(t_uint32 nSize)

if( NU_Allocate_Memory(&TFS4_MEMORY_POOL_NAME, &pMem,
nSize, NU_NO_SUSPEND) !I= NU_SUCCESS )

/* purpose : deallocate memory

pMem : pointer of memory

revision history :
26-MAR-2004 [DongYoung Seo]: First Writing

tfs4_memory_ free(void *pMem)

NU_Deal locate_Memory(pMem);

The following explains the above sample source codes of being ported to Nucleus.

Table 14. Description of Sample Sour ce Codes

Function

Description

tfs4_memory_init

TFS4 initializes the memory pool as follows:

- If OS creaes a TFS4 memory  pool,
tfs4_memory_init() returnsO

- If TFSA creates its own memory pool,
tfs4_memory_init() creates the TFS4 memory pool.
tfs4_memory_init() returns 0 on success, and returns
-1 on failure from the implemented function.

To confirm if tfs4_memory_init() is successfully
performed, blsMemorylnitialized should be set as
true.
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tfs4_memory_reset | TFS4 resets the created memory pool as follows:

- If OS creaes a TFS4 memory  pool,
tfs4_memory_reset() returns 0 on success. It does not
mean the memory pool is deleted, because it is created by
os.

- If TFA creates its own memory,
tfs4_memory_reset() deletes the TFS4 memory pool.
tfs4_memory_reset() retuns O on success and
bIsMemorylnitialized should be set asfase.

If the memory pool is not removed,
tfs4_memory_reset returns -1 from the implemented
function and blsMemoryInitialized isnot changed.

tfs4_memory_alloc | It functions same as malloc() of standard library. It is
called while tfs4 is running. It returns the starting address of
the allocated memory on success, and it returns NULL on
failure.

tfs4_memory_free | It functions same as free() of standard library. It is called
while tfs4 is running. It releases the allocated memory.

In order to implement a memory pool creation function suitable for your target OS, you
have to modify the internal function of the tfs4_memory_init(),
tfs4_memory_reset(), tfs4_memory_alloc(), and
tfs4_memory_ free().

Currently, the memory pool related functions for Nucleus are implemented in
tfs4_memory.c.

6. If your target OS is Nucleus and you creates a memory pool, you have to define the
TFS4 memory pool namein tfs4_memory.h as follows.
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Figure 4-21. Definea Memory Pool Namein tfs4_ memory.h

It isto prevent errors from where allocation and free function is implemented.

7. If you implement a source code for memory allocation of target OS, define them in
tfs4_config_base.h file asfollows.

imtfzd_config_basze,h
b} - d- F‘ath:|C:WTFSdWTFSdWB.ﬁ.SEWINC‘#ﬁad_cnnfig_haae.h £

[
#define TFS4 memcpwia. b, <) memcpyi (al, (b)Y, (=)
#define TFS4 mem=eti{a. b, c) memnszet{(a). (b). (=)) e
fdefine TFS4 memcmpia,. b, o) memcnpf (a), (b). (ci)
#define TEFS4d malloc(ad tf=4d memory_alloc(al
#define TFS4 fres(a) ti=d memorv_fres(a)
Line 120 Cal2 | |4] | M 4

Figure 4-22. Defineatfs4_memory_allocin tfs4_config_const.h

In the current version, memcpy, memset, and memcmp use a standard library. Modify
tfs4_config_const.h to use the user-created function, instead of compiler-supported library.
If they are not running, you need to implement them such as TFS4_malloc or
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TFS4_free.

Now you’ ve done the TFS4 memory configuration.

Reference

- TARGET_SDRAM_START _ADDR and TARGET_SDRAM_START_ADDR is
physical address of SDRAM.

- TFS4_MEMORY_POOL_NAME, TFS4_MEMORY_START_ADDR, and
TFS4 MEMORY _POOL_SIZE are added for Nucleus RTOS in tfs4_memory.h.

For Nucleus, the values are necessary for creating a memory pool. But they are not needed
for pSOS or Linux.

- TFS4_MEMORY_START_ADDR and TFS4_MEMORY_POOL_SI1ZE should be set, with
reference to a memory map; the memory map is specified by OS porting policy. It is to
prevent overlapping with another pool.

For Nucleus, a memory pool created by t¥s4_memory_init() is shared with XSR.
Thus, the memory pool size should be set enough.

Note

- We plan to modify XSR to use its own memory pool, not shared with TFS4 memory
pool.

- For more information of memory pool size, refer to the memory usage of TFS4 in 2.2
Target.

4.2.5.2. Semaphore configuration

Semaphore is to prevent other users from opening the same file or directory at that time
when afile or directory is opened. It makes it possible to keep a same file or directory
open but do not read/write access at same time. Its purpose is to preserve the integrity of
datawhile you are using it.

TFS4 uses a semaphore when afile or directory is accessed. But the TFS4 semaphore can
be created by OS or TFS4 at different time, according to OS. It can be created when:

O OSinitidization
Semaphore is aready created on memory when OS porting. TFS4 uses the created
semaphore. When TFS4 needs a semaphore, the created semaphore address is returned.
For that case, you have to implement atfs4_sm_p() and tfs4_sm_v() to obtain and
release the OS-created semaphore.

O TFSHAinitiaization, termination
Semaphore is dynamically created when a tfs4 _init() is executed. You have to
implement tfs4_sm _create(), tfs4_sm _delete(), tfs4_sm p(), ad
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tfs4_sm_v(). They should be suitable for target OS. After TFS4 creates a semaphore
by tfs4_sm_create(), semaphore is actualy retrieved by tfs4_sm_p() when a
file or directory is accessed. For Nucleus and pSOS, that rule is applied.

TFS4 uses two types of semaphores:

- Directory semaphore
- File semaphore

When TF$4 tries to create a semaphore, the semaphore type is checked by the semaphore
name as a parameter. Only one semaphore is created when a semaphoreis called.

<TF$4 semaphor e configuration for Nucleus>
In the provided TFS4 source files, there is an implemented source for semaphore creation
asasample. It isimplemented for Nucleus.

1. Execute an ADS 1.2, abuild tool, on your host.

2. Open atfs4_semaphore.c. Thefile directory path is
“CATFSATFSAOAL\NUCLEUS\SRC".

3. Thetfs4_semaphore.c fileis opened on ADS 1.2 editor as follows.
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Figure 4-23. tfs4_semaphore.c

4. Semaphore configuration depends on target OS. This is the semaphore implementation
guideline depending on target OS.

Table 15. Semaphore | mplementation Guideline

(O8] Semaphore Creation Type I mplementation
RTKE OS creates a semaphore Configure the semaphore related
functions in the

tfs4_semaphore.c/hfile

Nucleus, pSOS

TF$4 creates a semaphore

Implement the semaphore related
functions such as the following
functions in the
tfs4_semaphore.c/h file:
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- Create: tfs4_sm create()
- Delete: tfs4_sm _delete()
- Obtain: tfs4_sm_p(Q

- Release: tfs4_sm v(Q)

They should be implemented for
your OS.

5. You can find the implemented source based on Nucleus, pSOS, and RTKE in the
tfs4_semaphore.c/h file. Y ou should define the OS in the tfs4_config_const.h file for using
the implemented source.

If you use different target OS like Linux, you should add the semaphore related source
code suitable for the OS.

<For implementing the semaphor e functions on another OS>

6. Define the OS-defined variable type with t_semaphore in the tfs4_semaphore.h file
asfollows.

Table 16. type definition OS-Defined Variable

#iT (TFS4_0S == TFS4_NUCLEUS)

typedef NU_SEMAPHORE t_semaphore; //// for Nucleus
#elit (TFS4_0S == TFS4_WIN32)
typedef HANDLE t_semaphore; //// for Windows

#elif (TFS4_0S == TFS4_PS0S)
typedef unsigned long t_semaphore; //// for pSOS
#elif (TFS4_0S == TFS4_RTKE)

typedef unsigned char t_semaphore; //// for RTKE
#else

typedef t_uint32 t_semaphore; //// for Others

#endif

It is to change the OS-defined variable type to commonly used one for TF4,
t_semaphore, when semaphore sources are compiled.

7. Each OS has different type of semaphore structure. Thus, the semaphore structure of
tfs4_semaphore.h has to be modified, according to OS.

The following shows the OS-defined arguments of semaphore functions.

Table 17. Typedef OS-Defined Argument

typedef enum {
enuSM_PRIOR = NU_PRIORITY,
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enuSM_FIFO = NU_FIFO,
enuSM_SUSPEND = (t_int32)NU_SUSPEND,
enuSM_NO_SUSPEND = NU_NO_SUSPEND

} t sm;

It is to change the OS-defined structure to commonly used one for TFS4 when semaphore
sources are compiled.

8. The following describes the semaphore functions implemented in the tfs4_semaphore.c
file. You can use them if your target OSis Nucleus, pSOS, and RTKE.

If not, you can newly implement properly them according to your target OS, by referring
to semaphore functions your OS provides, in the tfs4 _semaphore.c file.

O tfs4 sm_create()
To use a semaphore for TFS4, the semaphore should be created first. TFS4 semaphore can
be created when OS or TFS4 isinitialized according to OS.

Here is the tfs4 sm create() implemented for Nucleus; Nucleus use the
TFSA-created semaphore. You can just use the implemented source code by defining the
OSinthetfs4_config_const.hfile.

t int32
tfs4 sm create(t_tfs4 semaphore *pSmp, t_int8 *szName, t_uint32 ninitial Count)
{

STATUS status; [* Semaphore creation status  */

TF3A_strepy(pSmp->sName, szName);

[* Create a semaphore with an initial count of 1 and priority
order task suspension.  */

status = NU_Create_Semaphore(&pSmp->stSM, szName,  ninitialCount,
enusSM_FIFO);

if (status== NU_INVALID_SUSPEND)

{

return enuESM_INVALID_SUSPEND;

}
dseif (status == NU_INVALID_SEMAPHORE)

{
return enuESM_INVALID_SEMAPHORE;
}
elseif (status== NU_SUCCESS)
{
return O,
}
ese
{
return enuESM_UNKNOWN;
}
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It depends on OS. If OS aready created a semaphore, tfs4 _sm_create() returnsO.

TFS4 needs two semaphores; a file semaphore and directory semaphore. They can be
checked by szName asatfs4_sm_create() parameter. It returns 0 on success and an
error on failure; the returned error is defined in t sm_error structure in the
tfs4_semaphore.h. file. The file semaphore name is "TFIL,” and the directory semaphore
nameis“TDIR.”

O tfs4 sm delete()
This function deletes a semaphore. You have to implement tfs4 _sm delete()
according to the target OS.

Here is the tFfs4 _sm delete() implemented for Nucleus, pSOS, and RTKE in the
tfs4_semaphore.c file.

t _int32
tfs4_sm_delete(t_tfs4 _semaphore *pSmp)

STATUS status;

status = NU_Delete_Semaphore(&pSmp->stSM);
if (status '= NU_SUCCESS)

{

return enuESM_UNKNOWN;
}
return O;

It returns O on success and an error on failure; the returned error is defined by the
t_sm_error structurein the tfs4_semaphore.h.file. Y ou can use the implemented source
code just by defining the OSin the tfs4_config_const.h file.

O tfs4 sm p()
This function obtains the created semaphore. Y ou have to implement tfs4_sm_p() for
target OS.

Hereisthe tfs4_sm_p() implemented for Nucleus, pSOS, and RTKE

t_int32
tfs4_sm_p(t_tfsd4 _semaphore *pSmp)

STATUS status;
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status = NU_Obtain_Semaphore(&pSmp->stSM,
(t_uint32)enuSM_SUSPEND) ;

if (status !'= NU_SUCCESS)

{

return enuESM_UNKNOWN;
3
return O;

}

It returns O on success and an error on failure; the returned error is defined by the
t_sm_error structure in the tfs4_semaphore.h.file. You can just use the implemented
source code by defining the OSin the tfs4 _config_const.h file.

O tfs4 sm v()
This function releases the semaphore. You have to implement t¥s4 _sm_v() for target
Os.

Here is a sample implementation of t¥s4_sm_v () for Nucleus, pSOS, and RTKE.

t _Int32
tfs4_sm_v(t_tfsd4 _semaphore *pSmp)
{

STATUS status;

status = NU_Release_Semaphore(&pSmp->stSM);

if (status !'= NU_SUCCESS)

{

return enuESM_UNKNOWN;
}
return O;

It returns O on success and an error on failure; the returned error is defined by the
t_sm_error structurein the tfs4_semaphore.h. Y ou can just use the implemented source
code by defining the OSin thetfs4_config_const.h file.
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4.25.3. Error Number store

Error number (errno) has to be stored on memory to return an error number when directory
or file operation occur the error.

Since Linux or Windows is running on its own memory, the error number of a processis
not changed by another process even if the error number is defined as global variable.

But RTOS like Nucleus or pSOS shares memory. A global variable can be accessed by any
task on RTOS. It happens that the error number of a task can be changed by another task.
For that reason, error number has to be stored on separate task; Nucleus does it. But, for
pSOSit is not implemented yet.

Nucleus has a reserved region inside TCB (Task Control Block) that stores the task
information including the errno. pSOS is designed to store the task information on global
region. If you use another OS, you have to specify a region for storing an error number
depending on your OS.

Storing the error information, errno, is composed of two functions:

- tfsA err_set_errno()
- tfs4 err_get_errno()

tfs4_err_set_errno() sets an error number to the errno, which is retrieved as an
integer parameter, on separate task region. tfs4_err_get_errno() returns an errno
from the separate task region.

By implementing the above functions according to your target OS, you can check the latest
error and what it is.

This section shows TFS4 error number-store configuration with a sample code, which is
implemented based on Nucleus.

<TF$4 error number-store configuration for Nucleus>
1. Execute an ADS 1.2, abuild tool, on your host.
2. Open atfs4_errno.c. Thefile directory path is“ CATFSATFSAOAL\NUCLEUS\SRC.”

3. Thetfs4 _errono.c fileis opened on ADS 1.2 editor as follows.
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Figure 4-24. tfs4 errno.c
In case that your target OSis Nucleus.

But if you use other target OS, you have to implement the above two functions according
to the OS.

4.25.4. TTY configuration
TTY isthe most widely used type of emulation for PC computer communications.

In TFA, TTY has to be configured for using atest shell. It is to get a debugging message
from target while TFS4 or XSR is running on target, through UART. Y ou can configure it
a tfs4 tty.c file according to your target; functions are aready implemented in
tfs4_tty.c/h.

<TTY configuration of TF$4 >

1. Execute an ADS 1.2, abuild tool, on your host.
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2. Open atfs4_tty.c. Thefile directory path is” CA\TFSATFSAOAL\NUCLEUS\SRC".

3. Thetfs4 tty.cfileis opened on ADS 1.2 editor asfollows.

3
b -

)+ M~ B+ o - Path: | CWTFS W TFSEWOALWALCLELSWSRC Wity ¢ o

finclude {stdio. h: 5
finclude cctyps h:

Finclods “tEsd_config. h®
Finsluds "tl=sd_intsrnal k°
Finoluds “tfsd_tiy. k"

Fif (TFS4_HAS STDARG H == 1)
fFinclude cstdarg h:

Fendaf

Fifdel _ cplusplus

Extarn C°

Fendil ~~ _ ecplusplus
artern vold UaHibendString(int tesp, cha apt | .
mxtern int TARTC=tString(int delewp, char #=tring)

Fifdal _ cplusplus

}:
fFendil <777 _ cplusplus

FUNCTION t_imt32 tisd _g=t_char ]
FURPOSE get = char

aFEGUHENTS

RETIURHS Homes

ravision history

20-CT-2003 i:IIn:lr.g'El'l:lur.; San] modifv for Buclsus

w3
i gmit char{eocad)
t_ant32 1;

t_intd pesCoansnd[lZE]

DaFTGELString (0, PeComward )
1 = psCommand[0];

reburn 1)

FUMCTLIOH woid LEsd gst_anlki ]
EURPISE gEt ipb walus

ARGIHENTS
Lne &0 Cal2 |4 L

iEEEE K

Figure 4-25. tfs4 tty.c
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The following represents the syntaxes of the implemented source codes based on the
UART devicedriver of ReindeerPlusto get or print atext from target.

t_int32 tfs4_get char(void)

t_int32 tfs4_get_int(void)

t_int32 tfs4_gets(t_int8 *pBuff)

void tfs4_printf(const t_int8 *fmt,...);

4. Y ou have to configure them appropriately to your target in order to use UART device.

Notice

UART isto print the debugging information for TFS4 while TF34 is tested. Input code is
implemented in the tfs4 tty.c file. The input functions are tfs4 _get char(),
tfs4_get_int(), and tfs4d_gets().-

4.2.5.5. Time configuration

Time configuration needs to be done for TFS4 to get a specific time when file or directory
is created, accessed, or written.

It depends on OS or compiler. Itisimplemented in tfs4 time.c and tfs4_config_base.h.
This section shows TFS4 time configuration with a sample code, which is implemented
based on Nucleus.

<TF$4 time configuration for Nucleus>

1. Execute an ADS 1.2, abuild tool, on your host.

2. Open atfs4_time.c. Thefiledirectory path is” CATFSATFSAOAL\NUCLEUS\SRC”.

3. Thetfs4 time.cfileisopened on ADS 1.2 editor asfollows.
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Figure 4-26. tfs4_time.c

The following represents the syntaxes of the source codes implemented to get or print a

text from target.

b ) - e [ - of - Path: | G TR O TREIWO ALWNUCLELSWEAC Wired_time.c

o pimsiMOLL] sa) Egmsihtime_data)
pe0s time{ ) apl destroy addvess 0

SLYUCT RS

* mileTosscomds

sdd Eor VeRorks

struct tm *tfs4_localtime(void)

*pbMSec)

t_int32 tfs4_gettimeofday(struct timeval *tv)
void tfs4_get_time(t_uintl6 *pwDate, t_uintl6 *pwTime, t_uint8
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Y ou have to configure them appropriately to your target OS or compiler.

- tfs4_localtime() returnsalocal time by storing the current timeinastruct tm.
- tfs4_gettimeofday() returns the current time by storing it in a struct
timeval.ltiscaledin tfs4_get _time(). If tFfs4_localtime() iscomposed,
thetfs4_localtime() iscaled.

- tfs4_get time() stores a date and time separately as described in the
tfs4_stat() of TFSA Programmer’s Guide.

Reference

<Date and Time Formats>

Many FAT file systems do not support Date/Time other than DIR_WrtTime and
DIR_WrtDate. For this reason, DIR CrtTimeMil, DIR_CrtTime,
DIR_CrtDate, and DIR_LstAccDate are actually optional fields. DIR_WrtTime
and DIR_WrtDate must be supported, however. If the other date and time fields are not
supported, they should be set to 0 on file create and ignored on other file operations.

<Date Format>

A FAT directory entry date stamp is a 16-bit field that is basically a date relative to the
MS-DOS epoch of 01/01/1980. Here is the format (bit O is the LSB of the 16-bit word, bit
15 isthe M SB of the 16-bit word):

- Bits 0.4: Day of month, valid value range 1-31 inclusive.
- Bits 5.8: Month of year, 1 = January, valid value range 1.12 inclusive.
- Bits 9.15: Count of years from 1980, valid value range 0.127 inclusive (1980.2107).

<Time Format>

A FAT directory entry time stamp is a 16-bit field that has a granularity of 2 seconds.

Here is the format (bit O is the LSB of the 16-bit word, bit 15 is the MSB of the 16-bit
word).

- Bits 0.4: 2-second count, valid value range 0.29 inclusive (0 . 58 seconds).
- Bits 5.10: Minutes, valid value range 0.59 inclusive.
- Bits 11.15: Hours, vaid value range 0.23 inclusive.

Thevalid time range is from Midnight 00:00:00 to 23:59:58.

16 Bit 11 9 5 0
Date Year Month Date
Time Hour Min. Sec.

Figure 4-27. Data Format of Dateand Time
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4.256. TFHA Interface with XSR

This section describes the XSR configuration. It is for TFS4 to use XSR, not for XSR
configuration itself.

TFS4 uses XSR to perform several operations to Physical NAND device. Thus, you have
to configure the NAND device setting.

XSR v1.4.0 provides multi-partition for file system. It make several file system device on a
physical NAND. TF$4 also support X SR multi-partition feature.

Thisisasample codesto use XSR v1.4.0. It assumes two partitions for file system on BM.
The partition information is like below

We assume that the NAND Device has 1024 blocks.

file system partition O ( block O ~ block 799)

file system
partition 1

1. Execute an ADS 1.2, abuild tool, on your host.

2. Open a

iS” CATFSASRC\TFSAPILAINC”.

tfs4 pdev_nand_xsr.h.

The file directory

3. TFS4 _pdev_nand_xsr.hincludesthe all X SR-related settings as below.

Bdeiirm

Pl ins
Pl ins
ROl
BT L

BT i res
Bkt e

Aoetira

Fdafirm

Bdeiine
Hdefine
Poolioe
Bl ine

[ SR
BT Lise
Aot L
Bt ine

TFE4_X=E_BEL_PEBTITIOR IMFG i

T

TrEa_is_ s _ELOCiE PER_URET
TFEA_Ep_STL MM OF_KEVD_IHLT
THEA_E3R_ETL_ASTMC_AORE

THE4_KER_FTL_BAH_FIFFER_FACTF

TFE4 N8R LLD BELEEINREW
TFE4_EEE LLD TOTAL RLECER

TFI4_¥38 DEL _AVATLADLE BLOCE COMET

AT 1Tt LOnL CORILQUTEEISn
TF=4_X=p_PEL_NTN_OT_FARTITICN
TF=4_x=8_BEL_FARTITLOR]_IP
TF=4_x=p_FEL_PARTITIORM_ATTR
TF=4_x=s_FEL_PARTITLOR 1=TVEN
TFE4_iin_FEL_PARTITLORA) MURGEELOCEA

TH=4_28_ EEL _FARTITLORL LI

TF24_ =2 BEL FRRTITLOML ATTH

TFE4 E5R EEL FRRTITLORL 13TVER

TFE4 SR EEL PERTITLON: MOWCEFELCER

1

10
FALEBEIS
i

(1

| TFS4_¥SE_LLY TOTAL BLOCE 1
- TFZ4_XZ3_LLY_BLESIFRSY |
- TFZ4_X=3_BR._PARTITICE INFO)

FARTITION ID FILESTSTEA
FEL_FI_ATTH_F¥

a

00

FARTITLOM LD FLLEATYETEAL

EEL_FI_ATEH ke

200 Tif

|TFE4_X8FE BHL AWALLAFLE BLOCE COPHT O
- TF&4 Ni% EEL PAETTTOCR: 18TVER)

Figure 4-28. tfs4_pdev_nand_xsr.h —common NAND and XSR configuration
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Figure4-29 STL and BML configuration

For more information of XSR configuration, refer to a XSR porting guide or XSR
programmer’s guide. In this chapter, some XSR configuration will be covered. However
they are strictly limited to what is related to TF4.

O TFSA NAND_SECTOR _SIZE
It is the sector size of NAND Device. It isnormally 512 bytes.

O TFSA NAND_SECTOR SIZE BITS
It is the least number of bitsto represent TFS4_NAND_SECTOR_SIZE.

O TFS4 NAND_START_SECTOR
It is astarting sector address of the NAND region TFS4 uses. It isthe logical information.
The number of sector filesystem usesis retrieved by STL_Open() . It can be set as O, if
you want to use the whole NAND.

O TFS4 NAND_PAGE_SIZE
It isthe page size of the NAND.

O TFS4 XSR_STL_BLOCKS PER_UNIT
It is the number of blocks per unit of STLConFig structure. STLConfig is a parameter
of STL_Format(). Thisisthe detailed description of nBIksPerUnit.

Unit is an abstract concept to block. Normally, unit is composed of N blocks and the
smallest erasable unit. The number of block per unit is configured by nBlksPerUnit.
For large block NAND device, nBIksPerUnit should be only 1, and for small block
NAND device, nBIksPerUnit can be specified among 1, 2, or 3. As the unit value is
increased, the more memory should be reserved for memory, but write performance of
random access is more improved.
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O TFS4 XSR_NUM_OF RSVD_UNIT
It is the number of reserved units of STLConfig structure. STLConfig is a parameter
of STL_Format(). Thisisthe detailed description of NNumOf RsvUnits.

STL manages the whole memory space as a unit. Some of the al units are unusable, which
is called a reserved unit. It is configurable and should be more than 2 at least. As the
reserved unit value is increased, usable disk capacity for user is decreased, but the write
operation isimproved.

O TFS4 XSR_STL_ASYNC_MOD
It isused for the parameter of STL_open() - 1t specify STL runningmode. TFS4
does not support ASYNC MODE. It should be FALSE32.

O TF$4 XSR LLD BLKSINRSV
It is the number of reserved blocks for NAND device

O TFS4A XSR LLD TOTAL_BLOCK
It isthe number of blocks.

O TFS4 XSR BML_PARTITION_INFO
It is the number of blocks for BML partition info. XSR v1.4.0 uses three blocks for
partition information.

O TFSA XSR BML_NUL_OF PARTITION
It is the number of partition in NAND device. It is used for formatting BML. It should be
configured by used.

O TFS4A XSR_BML_PARTTIONx_ID, TFS4_XSR_BML_PARTITIONX_ATTR,
TFA_XSR_BML_PARTITIONX_1STVBN,
TFSA _XSR_BML_PARTITIONX_NUMOFBLOCKS
They are the parameters of XSRPartl structure; XSRPartl is used as the parameter of
BML_Format().

BML_Format() iscalled once each target. It doesn’t need to be used.
Use BML_REPARTITION to modify the BML partition information, instead of
BML_INIT_FORMAT.

For details about BML, refer to BML programmer’s guide.

4.25.7. TFSA Interface with MM C(or HSMM C) Host Device Driver

TF$4 needs a MM C(or HSMMC) Host Device Driver to use a MMC(or HSMMC). TF4
includes a sample MM C(or HSMMC) host device driver, which is implemented based on
ReindeerPlus.

But you have to modify it according to your target clock or bus setting.

TF$4 v1.5.0 Porting Guide 76



SAMSUNG D1G17,.1)

BB pRNE'E Al ad

For physical device interface of TFS4, the following interfaces are necessary.

Table 18. Necessary Physical Device Interfacefor TFS4

Function Description
Init Itinitializesadevice.
Read Status It retrieves a device status.
Open It opens a device.
Close It closes adevice.
Read It reads data from device.
Write It writes data on device.
Erase It erases specific region of device.
1O control It performs a generic 10 control.

If you try to write a MMC(or HSMMC) host device driver on your target, you should
implement the functions that provides the features mentioned above.

< External Card I nsert/Remove Notification >

Interrupt occurs when the external device is being inserted or € ected.

If an external device is inserted, external device should be registered to use. To register a
device to TFA use tfs4 pdev_reg(). reference to TFS4 programmers guide for detailed

information.

If an external device is disconnected. External device should be un-registered from TF4.
To un-register an external device use tfs4_pdev_unreg().

All of the above features can be implemented in tfs4 pdev_mmc_nucleus.c/h; the file
name can be changed by user.

Table 19. Implemented Functionsfor MM C(or HSMMC) Host Device Driver

Function Description

t _int32

oid)

Itinitiaizesadevice.
It retrieves the MM C(or HSMMC)
information by using mmc_get_stat()

tfs4_pdev_mmc_init_device(Vv | and storesit in tfs4_mmc_info.

For details about that, refer to 4.2.2. MMC(or
HSMMC) Host Device Driver Development.
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It specifies afunction pointer to use the
MMC(or HSMMC) device.

static t int32
_tfs4_mmc_read_status(t_phy
sical_device_info *pDI)

It retrieves a device status by storing into
t_physical _device_info.
This function be used while tfs4_pdev_reg()

static
_tfs4_mmc_open(void)

t int32

It opens a device.

static t int32
_tfs4_mmc_close(void)

It closes adevice.

static t int32
_tfs4_mmc_read_sector(t_uin
t32 dwSectorNo, t uint8

*pBuff, t uint32 dwCount)

It reads data from device.

It reads the dwCount number of sector from
dwSectorNo and writes acode to store the
sector to pBuff.

It returns the number of read sector on
successand TFS4_E10 on failure.

static t_int32
_tfs4_mmc_write_sector(t_ui
nt32 dwSectorNo, t _uint8

*pBuff, t_uint32 dwCount)

It writes data on device.

It writes the dwCount number of sectorsinto
flash memory space starting at
dwSectorNo.

It returns the number of written sectors on
successand TFS4_E10 on failure.

static t int32
_tfs4_mmc_erase_sector(t_ui

It erases the dwCount number of sectors
from dwSectorNo in the flash memory.

nt32 dwSectorNo, t uint32

dwCount) It .returns Oonsuccessand TFS4_EI0 on
failure.
It performs ageneric 10 contral.

static t_int32

_tfs4_mmc_ioctl(t_int32
command, void *pBuff)

Y ou can do additional features on it.
Currently, only the function of retrieving
MMC(or HSMMC) information is
implemented.

Note

Read/write function of external device driver should include a routine to check byte
alignment, because TFS4 just uses the address received from an application.
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4.3. Build with Target OS

If you've performed TFS4 porting as explained in the previous chapter successfully, now
you can build them together.

To build TFS4 with OS, you first need to compose a project file, makefile, or something to
build according to your build tool so that all the components are built together. Your
project file hasto include:

- TFSA library and configured TFS4 sources
- XSR library and sources

- MMC(or HSMMC) library or sources (Optional)
- OSlibrary (it is Nucleus in this document)

The following table lists the target-dependant source files of TFS4.

Table 20. Configurable FileList of TFS4

File Name Description
It stores a TFS4 error number or returns the stored error
tfs4 errno.c
— number.
tfs4_memory.c It has the TFS4 memory related functions.

It has the code implemented to access to NAND device
through XSR.

It interfacesaMMC(or HSMMC) host device driver
running on Nucleus.

tfs4 pdev_nand xsr.c

tfs4_pdev_mmc_nucleus.c

tfs4 _semaphore.c It has the codes implemented for semaphore.

It has the codes implemented for retrieving the time

tisA_time.c information that filesystem uses.
It isused for TF4 test shell. It performs the 1/O control
tfs4 tty.c through UART or keyboard. It is used only during

devel opment.

The following table lists the XSR source files that are ported to ReindeerPlus. For other
targets, the file names can be changed.

Table 21. Configurable FileList of XSR

File Name Description
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PAM.cpp Platform Adaptation Module

PNL.cpp Low Level Device Driver for large block NAND

It has the code implemented for XSR porting to

NucleusOAM.cpp Nucleus.

The following picture shows the implemented MM C(or HSMMC) host device driver files.

EeqMMC _Host_Device _Driver
EHE3INC
-8 mmc_asserth
-f8 mrc_cormmand,h
~Jl mrmc_cswh
@ rrnc_define.h
-f8 mrc_global.h
-@8 mrmc_hw_interface,h
@ mmc_register,h
- mrmc_util b
=g LB
-l mmc_asset,c
- Mmc_csw.
- mme_util.c
-f8 mrmc_hw_interface,c
-8 mrmc_command,c

Figure 4-30. MM C(or HSMMC) Host Device Driver FileList

The following table represents TFS4 library and source to build with OS.
Table22. TFSA Library & Sources

TFHA XSR MMC(or HSMMC)
Host Driver

Library tfs4 lib.a XSR32Iv4.lib

Source tfs4_errno.c NucleusOAM.cpp | mmc_assert.c
tfs4_memory.c PAM.cpp mmc_command.c
tfs4 pdev_mmc reindeep_ | PNL.cpp mmCc_Ccsw.c
plus.c mmc_hw_interface.c
tfs4 pdev_nand xsr.c mmec_util.c
tfs4_semaphore.c
tfs4 time.c
tfs4 tty.c
tfs4 tuning.c

tfs4 _integration_test.c/h includes atest shell for TFS4 test. If you don't need the test shell,
do not add the tfs4_integration_test.c/h to the project file.

The following pictures show Reindeer_Plus With TFS4.mcp to build TFS4 with XSR,
MMC(or HSMMC) host device driver library, and OS.
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=g M T _Host_Device _Driver

@B Reindeer_Plus _MMC _Host_Device _Driver_Lib,a
Al Reindeer_Plus _MMC_Host_Device _Driver_Lib,mcp
=3 Target_Reindeer_Plus

- demo_reindeer_plus,c

@B Reindeer_Plus_Mucleus_Lib,a

Al Reindeer_Plus_Mucleus_Lib, mcp

=Ex TFS4

-l tfed_tuning,c

- TF34_Lib,a

=5 PIL

%.ESHC

----- M tfsd_pdev_mmc_reindeer_plus,c

-.J ffsd_pdev_nand_xsr.c
EEI-‘E AL
=EgMUCLEUS
=g 5RC
[ fsd_erno,c
[ tt=d_mermory.c

[ ffsd_semaphare,.c

- tfsd_time,c
L Hedty.c
- TF=4_Lib, mcp

=Ex TEST
-l tfed_integration_test c
- tsd_itfdisk,c
g tsd_it_utilc
-l tfed_it_case file.c
-l tfed_it_case_scenarioll,c
- g tsd_it_case_scenariollc
- tsd_it_case_scenario2l c
-l tfed_it_case_scenariodl,c
-l tfed_it_case_dir.c
- tsd_it_stress,c
=E5 #5R
E=xLib
%ﬁ ADS120

=Eq Retall

L XSR3ZWlib

B LLD
%ﬁ PrL

=Eg 0AM
EEgMucleus
Ll MucleusOaM, cpp
=HEqPAM
EEx S2410PNLS
L@ PAM, cpp

Figure 4-31. Reindeer_Plus With_TF34.mcp

< TF$4 build with Nucleus by using the project fileon ADSv1.2 >

The following picture shows the TF$4 directory structure.
TF$4v1.5.0 Porting Guide 81



SAMELING 00GIT.

ANETEPRNE § IAvilad

i oW TRSAw TFS W EILIAWAEINDEER_PLUS _ADS 12
| DRE B3E =200 BHEN E/D SEWH o
| 00 ) CWTPS4R TRS4WBUILDWREINDEER _PLUS_ADE12 = EJoE
(e LLENS Bl Aer-T 1 FE-elE-Ne 38 8 Mg
80 £ - |
- TFE4 _ﬂ —jReindeer_Plus_MMC _Has) Devece_Driver_Lib_Data |
4 £y PLATFORM ) Relndeer_Flus _Hucleus Lib_Data
# o3 TEST oy Reindeer _Plus_With_TFS4_Dats
& TFSH |¥] Reindaer_Plus _WMC _Host_Davice _Diver Lib.mecp
o AP | ] R per_Flus_Nucleus L, mep
B¢ BASE [ W] Fiaindear_Flus .Wih . TFEL mcp
EHgy BULD
B ADS1E
¥+ [y REINDEER_PLUFS_ADS12
E-iCT FAl
B iCD DAL
a] = Usesr_Doc =
1] | o [l | L |
6MH (043 S 32k HiME) |BhaKE [ 0B =E e

Figure 4-32. Directory Path of TFS4-related Project Files

If you use the ADSL1.2 build tool and the Nucleus OS, you can use the provided project file,

“Reindeer_Plus With_TFS4.mcp” and
“Reindeer_Plus With_TFSA With HS MMC.mcp” in
the " CA\TFSATFSABUILD\REINDEER_PLUS ADS12” directory, as shown in the above
picture.

Currently, the “Reindeer_Plus With_TFS4.mcp” and

“Reindeer_Plus With_TFS4 With HS MMC.mcp” project file includes:
- TFA library and configured TFS4 sources
- XSR library and sources

- MMC (or HSMMC) library and sources
- OSlibrary (it is Nucleus in this document)

Here, we explain the TFS4 build with OS by using ADS1.2.

1. Open the project file for making a TF4 library. You can click “File” > “Open” on the
menu bar of the screen asfollows.
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HMetrowerks Lodeansor for ARM Developer Sute w2 m

Fhe Bt Wew Sesch Browect Debug Window bep _
. T EE KL NS R

Eired and Cpen Fle, . ChileD
Close Chriew
] Lld+5
eyl M daileF't=5
SV BE.
Sawm A Copy As,

fragert.,

Impot Project,.

Expixt Project,.

Page S=byp...

Brnt... Chri+p

Cpan Recang
Exk

= —

Or, E button on icon bar.

Note

We provide the project file for building TFS4 with XSR, sample MMC (or HSMMC) host
device driver, and adaptation layer for Nucleus. The name of the project file is
Reindeer Plus With TFS4A.mcp (or Reindeer Plus With TFS4 With HS MMC.mcp);
the “mcp” isthe extension of ADS. If you don’t use the ADS v1.2, you need to create your
own project file.

2. The screen to open afile appears.
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EE——— ik

#= A |3 Reindesr_Plus_ADSIZ «| & @®EctEr

Reinders_Phus MMC_Host_Devwics_Deiver_Lb Dats
I Reindaer_Phus_Hodeus_Lib_Data
—| Reindesr_Plus_Wwith_TFS4_[1sts
£ Bsindmsr Plus MMC_Haost_Devics Driver L. mep
B Rendees Flus_Modews_Lib.mop

Rsindvee_Phas_With_TF54 sap]
Wi 0@ [Feindeer Pios Wi PS4, mea
MHin g 4T inﬁ.ll Filag (= =] =l = I

Find the Reindeer_Plus With_TFS4.mcp file and press “Open” button on the screen.

3. The Reindeer_Plus With TFS4.mcp file is opened as below.
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igReindeer_Plus_With_TFS4, mcp

| #© Debug Sy 35 - [
Files | Link Order | Targets |
% | File | Code | Data 4% | -
C3Rescued ltems 0 0 =~
HEIMMC_Host_Device_Driver 1] 0. =l
@ Reindeer_Plus_MMC _Host_Device_Driver_Lib,a n/a n/a =l
i Reindeer_Plus_MMC_Host_Device _Driver_Lib, mep n/a n'a e =l
=3 Target_Reindesr_Plus ke, K« « =
- @ demo_reindeer_plus,c 4828 1261 « o« =l
g Reindeer_Plus_Mucleus_Lib,a n/a n#a =l
-Af Reindeer_Plus_Mucleus _Lib, mcp n/a n'a e =l
e TFS4 9. 151K « = =
@i tf=d_tuning,c 408 148K « - =
@ TF34_Lib,a n/a n#a =l
=E3PIL Bk 00 «  « =
=Ex5RC Ak 00« « =
[ tfsd_pdev_mmc_reindeer_plus,c 2163 A |
- tfsd_pdev_nand_xsr.c 3840 163 « « g
EENUCLELS 2k Kos e =
- fsd_errno.c 364 T e o =
- tfsd_memary.c 954 9 . . =
[ tfsd_semaphore,c 1136 196 +  « =
R tfsd_time.c 264 T e » ozl
LR tsd tty c 2200 2048 . o« m
-fm TFS4_Lib,mcp n/a nsa = =l
=Ex TEST 126K, 382K « « =
@@ tsdintegration_test,c B1092° 335K «  « =l
- tfed_it_fdisk.c 504 1396 « o« =l
R tfedoit_utilc 10876 19466 « « =i
- tfed_it_casefile,c 10948 8303 « « =
@@ tfsd_it_case_scenarioll c 1840 3399 « « =
- tsd_it_case_scenarioll,c 9232 B3 . . =
@@ tfsd_it_case_scenarioZl c 20540 5364« o« =
- tsd_it_case_scenario3l,c 9952 1620 « o« =
-ff tfsd_it_case_dirc 1300 2033 « « =
- tfsd_it_stress,c 8524 B7 + + =
e #5h a7k o« e =
=-EaLib Tak. B - =l
EExaDs120 Tak. B - =
=-E3 Retail Tak. B - =
g ®SR32W lib BO0E0 5704 . =l
=E3PML ak. 48 « « =
@ FNL.cpp are? 448 « « =
e 0AM 804 K.« « =
EEaNucleus and K« « =
- Mucleus0aM, cpp 04 1068 « « =
EE3PAM 440 Bd o« « =
EEx S240PMLE 440 Bd o« + =
@ PAM, cpp 440 Gd « « =
|
29 files 22l Rdek v
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See the source and library files of Nucleus OS ported on ReindeerPlus, XSR, MMC (or
HSMMC) Host Device Driver, and TFS4 to build together in the project file.

4. Select atype of build target.

@ Reindeer_Plus_With_TFS4.mcp

% Debug By &5+ [
Debughel
Felease

There are three types of build targets. The following describes the meaning of each build
target.

- Debug mode: The output binary is compiled with debugging symbols and information of
line numbers.

- Release mode: In this configuration, the output binary will be fully optimized and
contains no debugging symbols.

- DebugRel mode: Adequate optimization level and including minimal debugging
information.

5. Press the build setting button.

6. Specify configurations for your target in the Build Settings dialog window.

But the build setting screen can be a little different depending on the build mode setting
you select. You have to consider the language setting your compiler supports in the build
setting screen. For ADS v1.2, you need to set the build options for each language; you may
not need to do that for other build tool.

The following screens show the necessary build options for each build mode and language;
the sample build options are based on ReindeerPlus, ARM CPU, and ADS v1.2. You can
set the build options suitable to your target and compile environment by referring to the
below sample options.

Note
The build option depends on the compiler.
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<Debug settingsfor ARM Assembler>

argel e AT s nian o e e i n ey [ i
+ Tamat Sefings | T TR R USR] TR ey AL e
i d Exlias —pmer— —|

. Rutfire= MHE _I ‘ Fure=endian Bﬂm

File Mappings il

Souce Trees
A Tamel
= Language Setings

5 p
Al C++ Com,..
Thumb  Com.,
Thumb Ca+ Ca,,.
= Linkar
AFir Linkar
&AM fmmELF
= Edilor

Figure 4-33. Debug Settingsfor ARM Assembler on ADSv1.2

<Debug settingsfor ARM C Compiler>

Target Seftings
I~ Aocess Paths
Budd Exas
_ Fumfime Sefings
Fik Mappings

i- Esurce Trees

I AAM Targst

i|= Lanpuage Setings
I AAM Asgemblar
:- A C Compiler |
: AR Cor Com, .,
I
1

— Thumb C Com,,.
- Thumb Ces Co,,
|= Linkar

Figure 4-34. Debug Settingsfor ARM C Compiler on ADSv1.2
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<Debug settingsfor ARM C++ Compiler>

~ Targei Setings | | 'AeLERG SR ,;__:_,__,__.;_'-_L,_.__!_-,_,;_;___:_._
- Accezs Paths friisdinads . | M|
- Build Extraz
- Runtire: Setiras
— File Mapoings
-~ Bovree Trees
~ BAM Taiget
= Languape Sstfings
. BAM Azzemiblar

— AAM C Comgpiler

reit] B

Figure 4-35. Debug Settingsfor ARM C++ Compiler on ADSv1.2

< Release settingsfor ARM Assembler>

- Access Paths
Budld Extras
- Rurdime Selfings
Filg Mappirgs
- Soirce Trees
_ A Targat
= Lanmnua Setings
- ARAM Assembler
AAM C Cormgder
- ARM C++ Comi,,
Thurnb © Com, .
- Thisnb C+= Ca,,,
= Unhﬂr
- AFAM Linkes
5 - BAM tomELF
= Edior

Figure 4-36. Release Settingsfor ARM Assembler on ADSv1.2
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< Release settings for C Compiler>

. Arcecs Paths

Sl S ‘ _I H
— Funtime Setings
. Fila Mappirags

— Source Trees

ARM Tamet

Figure 4-37. Release Settingsfor ARM C Compiler on ADSv1.2

< Release settings for C++ Compiler>

Targel Setings
- frcess Paths
- Bulld Estras
-~ Auntime Setirgs
- Filg Mappings
— Source Trees
AWM Tanget
=- Language Satfings
- ARM Azcamdbler

Figure 4-38. Release Settingsfor ARM C++ Compiler on ADSv1.2

Y ou have to add build options for your target and compile environment.
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7. Additionally, you need to add the access paths on the build settings to include the
TFHA-related header files (TFSAAPI, TFSABASENNC, TFSABASE\UNICODE\INC,
TFSAFALAINC, TFSAKFATAINC, TFSAOAL\WNUCLEUSINGC, TFSAPILAINC, XSR
header file path, and MMC(or HSMMC) host device driver header file path, etc) while
TFS4 is compiled.

If you define the header file at tfs4_config.h, you don’t have to add the include path to the
build setting.

[ Target Semings Fan-ala [ Accesz Fahs
=- Targel | = Uszer Paths ¥ Ahways Search User Pafhs
Target Setings  System Paths
wid Exlras User Faths
Funtima Sefiings * O Y Projectt., W, WEALYWINC =
File Mappings - 1 | HProjacit, ‘&, WFALYLIB
Sourca Tress “'r'la {FTUIEE'H' S WEFATYRNC
AAM Targed ol g {Projecit.. ®. WEFATWSRAC
= [~ 10 HProjeci %, SAF
Lal?qusg:;i‘::"h?;r ~ @ {ProjectReindesr_Plus_MMC_Host Davice_Driver_Lib_DataWrielaas
ARM C Carnpller "’ {F'rumrﬂ-ﬁa ndear Plus Mucleus Lib DataWRelease
{F'rnwr'll- wWals ] AW TE=4 Lib DataWwrelease o
#ﬂh-" S E“'T'"' B -""35 {Projectt., Wabs1 2
fmb L Lom,, [ [ Project,, W, WEASEWUNICODEWING
_Thumd Cev Co..,  Hh @ Projact). . WHASEWING
= Linker < B\ Project., %, %, WPLATFORM®ReindeePius "Dt SRw LD =
AR Linkar 4| | ¥
BAM fromELF = =
. Editor el A HIETSE Hiaz1 Flags: .,.-'_I &dd | fianged| | Ihemave]

Faclory Seftingd ~ Fovt | Import Panel... | Expar Panel.. |

0K I Cancal I Aoy I

Figure 4-39. Include Access Paths

8. After setting the build options, press “OK” button to save.

il

9. Press button on ADSv1.2.

10. The project file build is performed; the project file includes TFS4 and OS. The target
image is created on your host.

You finished the build of the ported TFS4 and OS together. Now you can transfer the
target image to your target.
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4.4. Download to Target Device

We assume your host and target is already connected to each other by using Multi-ICE
(other ICE device can be substituted for it). Or you can write the target image on NAND
flash memory. Y ou can select the deployment type of the target image, depending on your
development progress.

Thisis step for downloading the target image to SDRAM.

1. Power on your target.

2. Execute the AXD debugger of ADS 1.2 on your host.

(3 ExZ2 3

@ Microsoft Developer Metwark:

@ Skartup r ‘ Codesttarrior for ARM Developer Suike
Microsoft PowerPaoint @ License Inskallation wWizard

g MSM Messenger 6.0 \i'ﬁ Online Books

'E ARM Developer Suite w1.2 ReadMe for &RM Developer Suite w1.2

Setup Far ARM Developer Suite w1, 2

Figure 4-40. Execute AXD Debugger of ADSv1.2

3. Execute the code for target initialization as follows.
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Figure 4-41. Initialize a tar get

4. Press“File’ - “Load Image” on menu to select the target image to downl oad.
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Figure 4-42. Press L oad mage Button

5. The following screen appears.
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Load Image

A
rir
]
o
L)
(31

o
[

(]

)
o

T~ & cf B

ore OIS |Reindeer_Plus_Mucleus, axf =20
I =a0Te |&%F Image (= axf) | 2| A
Processors
Profiling
[ Prafile "

-

Figure 4-43. Sear ch the Image Being L oaded

Select the target image file to downl oad.
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6. The screen shows the target image is getting loaded to target.
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Figure 4-44. Load the Image
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7. The screen shows that the downloading is finished.
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Figure 4-45. Find the Starting Point of the Image

“->" indicates to the starting point of the target image for running on the editor screen.

Now, downloading the image to target is completed and you can execute it on target.
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5. TFS4 Test Process

This chapter describes TF4 test process. If you are developing the TFS4 or other program
using TF4, you can follow this test process.

To test TF4, you first have to test XSR or MMC (or HSMMC) host device driver,
because TF4 works with them and so you cannot find where the TFS4 error is from if
they are not tested before TF4.

TFSA4 test process includes the sub sections as follows.

KSR Test

:

MMC Host Device Driver Test

3' TFS4 Test

. Initialize TFS54 :

. Register physical devices
Perform fdisk

. Format a Volume

n & W NR

Mount a Volume ;

6. Parform Case Test & Strass Tast

i
i
Y

Figure5-1. TFS4 Test Process

Of the TFA Tedt, the step 1 and 3 don’t have to be performed al the time. They can be
performed if needed.

Y ou can write atest code or use the provided test shell for XSR, MMC (or HSMMC), and
TFSA4 test. This chapter explains the TFS4 test by using the test shell.
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5.1. XSR Test

For XSR test, you can refer to X SR programmer’ s guide.
Here, the important thing is that you can test TFS4, only after XSR is guaranteed to work
reliably on target.

5.2. MMC (or HSMMC) test

For MMC (or HSMMC) test, you have to perform the sector read/write operation test. If
you want to test the HSMMC, before you perform the sector read/write operation test, you
have to change the bus width from 1 bit to 4 bit (or 8 hit).
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5.3. TFS4 test

TFSA test isto check basic functionalities of TFSA. It isto find if TFS4 File System creates,
reads, or writes afile/directory on NAND flash memory or MMC (or HSMMC).

You can test al the TFS4 APIslisted in TFS4 programmer’ s guide. The test shell has alot
of commands (they include all the TFS4 APIs), to test the basic features of TFS4.

TFSA test is performed according to the below sequence.

*SR Test

.

MMC Host Device Driver Test

TFS4 Test

. Initialize TFS4

. Register physical devices
Perform fdisk

. Format a Volume

n & W N e

. Mount a Volume |

6. Parform Case Test & Strass Tast

i
i
Y

Figure5-2. TFA Test Sequence

To see TFHA is executed and tested, you should use a terminal program. You can see the
TFS4 running state and get the success or failure message from target. Host is connected to
target through seria line and shell is running on target for data communication; of course,
target device should support UART.

Note

Of the TFA Tet, the step 3 and 4 don’t have to be performed al the time. They can be
performed if needed.
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< UART settings between host and target >

Before you execute aterminal program on your host, the UART setting should be done for
data communication with target.

You can set it before the downloaded target image is executed.

The following picture shows the UART/USB setting screen.

UART/USE Options

Sﬂﬁﬂlpﬂﬂ ...............................
Baud Rate COM Port .......... OK
+ 115200 + COM 1 Cancel
" 7600 ™ COM 2 -
" 38400 " COM 3
" 19200 " COM 4
" 14400
¢ 9600

USB Port
Download Address |0xc000000

Figure 5-3. UART Options

Check the option suitable to your target UART.
- Baud Rate: it is to set the same transmission speed between host and target. Modtly it is

115200.
- COM Port: PC usestwo COM ports, 1 and 2. Normally it isset to 1.

Your terminal prints characters out if you set the UART options successfully. If not, your
terminal prints the broken character or nothing.
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1. Power on your target.

2. Execute your terminal program on your host.

Figure5-4. Executea Terminal Program for Test
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3. Press “Execute” > “Go” on menu of AXD debugger screen.
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Figure5-5. Running TF4
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4. Thetermina showsthe TFS4 test shell is executed.

Figure5-6. TF4 Test Shell

It waits for user’s command. Enter “?” to see the command list.

<BML format infor mation used on Reindeer Plus>

First of all, BML format of X SR should be performed to format a NAND device.

There is the code for BML format in tfs4_pdev_nand_xsr_bml_format() of the
tfs4 pdev_nand xsr.c file. You can configure the file if necessary, with reference to XSR
documents. BML format should be done once.

XSR partition of the t_int32 tfs4 pdev_nand_xsr_bml_format() function

should be modified according to target bootloader. In the current release version, we do
not consider the bootloader.
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The following screen shows performing BML format; BML region is aready created in

XSR test.
DAY #0504 COMI 1 1A 000ps ] | LIES
Salpl Port LGP Fog  Configurmdon Help
|HEHzOUN ] —— WrileP]{nPBie -, 8PCH A D0, 0 Tyge (B0} e
[BEMzTH ] #5_WriteBHI {nFEey c0 nPes RS, aP CAIgRE LPCE nUpdabeType: ko kel
iz 1 elreetabata(PFoee B 0fun 3BT, Sechifih)
[BEH:; ] Writimg POE i= coppletied
BEM: ] WelTemetalatalf oo B, PN TENT , Seciff ie)
[AEM: ] Mriting POE iz conpleted
[ BEHzOUN] - WeiteBHl (nPReu o pPoRiSrEEh P CAlype i LPCE, nlpatelype ! ieicte b
[AEHZTH ]| --_Updstel FERdnPOee: BopytPart | Bl Etab, Type s @xFeie)
[BEHZIH ] ++ UpdateuFcn]Foes: 0, nbgdanel jpemsfofe )
| AEH: 1 nEctaPrriEEE @ N7
[BEH: ] nistPonBfBHES @ BLK 1208 TechFf ik
[nEH: ] Chamge EurUFETN]ds] == ]
[BEHIIH ] ++ MakeldPCECPOis 0, aPCELdW [ OD igdate Ty pec@sFate)
| MEH: 1 Erasing{Elk:-FHEE:] in completed
(BEHITH ] ++_WvitePCSinFieo 0, nPERIde B nlgpe 18PGE)
[HEH: ] pelPCE-Fofige -
[BEM: | pStPCH->nAlTPCE = Fh
| M= 1 pulPEH :I-nl:r:-r:lg'l = =0l
[BEH: ] pstPCH-¥nEraseiigE = duwd
[mEH: ] WcltefelaRataiPOev: B nfhn T B, Secnln i E)
[BEM: ] Wriktling FCH 13 coepleted

|HEHZOUT] -~ WrilePCELnPRe S8, 0PDELd: B, nlgpe :BPLE)

| BEH: Witing FEH is coepleted

HEH:IH ] ++ Wrilter]inlP e 0, aPCEIX N, 0o t2a8}

[AEH:Err]  p=tFIEck-3nEizeDfiatal-1] » 50k

HEMzErr ) e gmrFiEsr-inSieeifearalSing

[BEH: ] _riteHetalataiPlhev;Bonfon 308E, Bechif; 2]

BEH: ] wrlting Pl s sespleted

[REH:OUT] -—_WvitePlinPDea: @8, aPCRId:: A.nType ek )

Bz weitlng PIExt I conpleted

[REHZIH ]| ++ WriteRHE [nPE=u i, nPes: 515000, aPCATYpe:UPCE, nlipdatelgpe: kafoke)

=

[BEH: ] el talatalPDew: B nfon T ee  SecOff k)
[AEH: ] Writing POE ix copplieted
L 1 lrloesetalatalPhoe: B, nfon 3 0eE Sochif b))
[MEH: ] Mriting PCE is conpleted

[BEHIOUT] --_WviraBHE (nPiE L0, nPee 51N, 8P CRTp e 1 UPEE, nipa T elgpe ! MFCfe b
LI 1 Wriking BHI in cospleted

| BEMzOUT ] - aberliPDELPDes cd, aPCELde 1 0B, misgdabe Ty pe sdefFade)

[MEH:NUT ] == UpdateUFCA{Fle: B nlpdabeType:Befclie]

I BEHIOUT] -~ MakeSca@CH{ W Drv )

[AEH=OUT] - -EAH_Farnal | nPBey: 0}

IT: B _Format Secoess

[Elagsea Time © @ hour @ min O sec B nseo

IFEs Tesl {T:helg) B ]

Figure5-7. Perform BML_format

t int32 tfs4_pdev_nand_xsr_bml_format(void) is executed in test shell and you can see the
message printed on the terminal asfollows.
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5.3.1. Initialize TFS4

Initializing TFS4 should be performed before using TFS4 after the partition of NAND
device or MMC(or HSMMC) is created.

Enter “tfs4_init” on the test shell.

Figure5-8. Perform tfs4 _init

tfs4 initis executed in test shell .

5.3.2. Register a physical device

Register aphysical deviceto TF4.
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5.3.3. Perform fdisk

TFS4 supports making four partitions on NAND device at maximum. You need to set the
number of partition for TFS4 to use.

When NAND flash is manufactured, TFS4 iswritten on NAND flash by using ROM write.
Thus, fdisk isused only when development. Y ou can test if the partition is created, deleted,
or modified on test shell. TFS4 fdisk isbasically same as Linux fdisk.

In case of MMC(or HSMMC) Device, Windows OS supports only one partition. If you
create more than one partition, only the first partition is only detected.

1. Enter “tfs4_fdisk {device}” on your host terminal as follows.
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Figure 5-9. Perform tfs4_fdisk

2. void tfs4_do_fdisk(t_int8 *psDevice) is executed in test shell

3. Enter “m” to see the fdisk command.

Figure5-10. fdisk Commands
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4. The following picture shows that a partition is created by using fdisk commands.

Figure5-11. Seethe Created Partition

After the partition is created, enter “g” to quit the fdisk setting.

5.3.4. Format a volume
TFSA_format should be performed to format TFS4

Enter “tfs4 format { Device} {FilesystemType} { ClusterSize}” on the test shell.

Figure5-12. Perform tfs4 format
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tfs4 format is executed in test shell and you can see the printed message that writing FAT
tableisfinished on NAND device.

5.3.5. Mount a volume

TFS4 mount should be done for TFS4 to use NAND device. If tfs4 format is not
performed, tfs4_mount returns fail.

Enter “tfs4 mount {LogicalDevice} {TargetVolume} {Filesystem} {flag}” on the test
shell.

Figure 5-13. Perform tfs4_mount

tfs4_mount is executed in test shell and you can see the printed message on the test shell.
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5.3.6. Case test & Stress test

There is a case test command that performs tfs4 open, read, or write function test over and
over. Casetest is acollection of commands that performs basic functionalities of TF34.

If case test is performed successfully, TFS4 is normally ported and running on target with
no errors. Case test takes about 10 minutes. If the error occurs, the test shell shows the
error messages and stops running.

The following screen shows that case test is executed.
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Figure5-14. Perform a Case Test
A stresstest is arandom test of TFSA for file and directory.

Enter “stress{test count}” on the test shell.
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Figure5-15. Perform a Stress Test
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Appendix

Appendix covers the useful matters when you follow the TFS4 porting procedure. Also, it
may help application programmers to develop an application based on TFS4. Appendix
includes the seven sections as follows.

EAppendix
| About FAT
Il. MMC Host Device Driver APls
lll. Sample Source Code of MMC Host Device Driver
I, Data Structures
%, Library Functions
Y. Header Files
Yl About TFS4 Integration Test Shell

Figure5-16. Contents of Appendix

Y ou can see the above sections and go to the interested one.
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l. About FAT

Following explains the overview, architecture and brief features of FAT.

O Oveview

FAT is an abbreviation of File Allocate Table. This is a place where the location
information of clusters' is stored.

TF$4 is compatible with FAT. Thus, the basic architecture of FAT is similar to that of
TFS4. Following explains the architecture of FAT to help you understand the general
architecture of TF4.

Volume is a part of one physical disk. For example, it can be a“c drive” or “d drive” of
your computer. A filesystem is used after formatted as one filesystem for one volume. At
the space that is assigned as a volume, filesystem uses the space from the first sector to the
last sector.

Following shows how FAT filesystem uses the first sector to the last sector, according to
the FAT32? standard.
Thisisthe basic structure.

Oth sector of Volume Boot Sector

FAT 1 ] \ File System Info
AY

[ )
[ ]
FAT 2 ] \\\ [ Addrtronal ]
g )

e Yo Yaumm

Duplicate Program code

:Root Direcotry, \ ackup Boot Sector

—— =

\
\\ [ File System Info] Backup
M \
File \\\[ Addrtronal ]
and Program code
Directory

Data Region
End sector of Volume

Figure5-17. The Organization of FAT filesystem on Volume

FAT32 consists of following 4 regions.

- Reserved Region: Boot Sector and Additional block (FAT32 specification)
- FAT Region

- Root Directory Region

- File and Directory Data Region

Following explains each region in detail.

! Cluster isalogical unit for storing filesinto HDD.
2 FAT32 holds a cluster with the minimum size 1K B to the maximum size 4K B.
TFS4v1.5.0 Porting Guide 114



SAMSUNG DIGIT.10)

BB pRNE'E IAvifad

O Reserved Region

First region, Reserved Region is an additional block that is only used in a Boot Sector and
FAT32. It is composed of Filesystem Information Block, Additional program code block,
and Backup space. This document introduces the information about Boot Sector.

Note

For more information about Filesystem Information Block, refer to the Microsoft
Extensible Firmware I nitiative FAT32 File System Specification, Microsoft Corporation,
Version 1.03, December 6, 2000.

Boot Sector is composed of 512 bytes. These 512 bytes are classified as five, which is as
follows.

Byte Offset || Field Length | | Field Name

| |
| 0x00 || 3bytes || Jump Instruction |
| 0x03 || LONGLONG || OEM ID |
[ Ox0B || 53bytes |[BPB |
[ 0x40 |[ 26 bytes |[ Extended BPB |
| Ox5A || 420bytes || Bootstrap Code |
| OxO1FE || WORD || End of Sector Marker |

Figure5-18. Boot Sector Structure

Jump Instruction, OEM D, and Bootstrap Code are the codes that are used when avolume
is able to boot. End of Sector Marker is a unique feature of FAT, which can confirm the
last part of one sector. To access a volume, filesystem uses the record of Bios Parameter
Block (BPB) as a standard. BPB has a standard value that fills a volume.

Followings are the example for the value:
Byte numbers of one sector, sector numbers that are allocated to a Reserved Region,
specific value for Filesystem type(FAT16/32), Media descriptor, etc.

BPB usestotal 79 bytes. Following shows the detailed structure.
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Byte Offset || Field Length | [Sample Value|| Field Name |

|

[ O0x0B ][ woORD ][ 0x0002 |[Byte Per Sector

[ ox0 J[ BvE |
[ Ox0E ][ woORD ][ 0x2000 |[ Reserved Sectors |
[ ox10 J[ BYTE [ 0x02 ][ Number of FATs |
[ oxi1 ][ worD |[ 0x0000 |[Root Entries (FAT12/FAT16 only) |
[ ox13 ][ worD ][ 0x0000 |[small Sectors (FAT12/FAT16 only) |
[ oxi5 ][ BYTE ][ OxF8 ][ Media Descriptor |
[ 0x16 ][  WORD ][ 0x0000 || Sectors Per FAT (FAT12/FAT16 only) |
[ ox18 ][ WwoORD |[ Ox3F00 |[ Sectors Per Track |
[ ox1A ][ woRD |[ OxFFOO |[ Number of Heads |
[ oxiC |[ DWORD |[0x00000000][ Hidded Sectors |
[ 0x20 ][ DWORD ][0xO0F00300|| Large Sectors |
[ ox24 ][ DWORD |[0XE9030000]] Sectors Per FAT (FAT32 only) |
[ ox28 ][ worD ][ 0x0000 |[ Extended Flags (FAT32 only) |
[ ox2A ][ worD |[ 0x0000 |[ Filesystem Version (FAT32 only) |
[ ox2C ][ DWORD |[0x02000000][ Root Cluster Number (FAT32 only) |
[ 0x30 ][ worD |[ 0x0100 |[FSinfo Sector Number (FAT32 only) |
[ ox32 ][ worD ][ 0x0600 |[ Backup Boot Sector (FAT32 only) |
[ 0x36 ][ 12hbytes |[ Al zero |[ Reserved (FAT32 only) |
[ ox40 ][ BYTE || 0x00 || Physical Drive Number |
[ ox41 ][ BYTE || 0x01 || Reserved |
| ox42 || BYTE || 0x29 || Extended Boot Signature |
| 0x43 || DWORD ||OXE17B9822|| Volume Serial Number |
[ 0x47 || 11bytes |[ “NO NAME” || Volume Label |

Figure5-19. BPB Structure

BPB information is used for acquiring the specific values to create/delete/change files or
directories. For example, to crate one directory, following information is needed,;

the information about FAT Region and Root directory

the information for the first Data Sector.

To organize this information, each field of BPB is used.
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O FAT Region

The number of sectors that can be allocated to the FAT starting sector and one FAT is
obtained through BPB. Generally, FAT is used with a mirror. Each entry of FAT
corresponds to the available cluster numbers as 1:1. If a FAT type is FAT16, the entry
uses 16-bit unit. Also, if aFAT typeis FAT32, the entry uses 32-hit unit.

Each entry contains specific values, which can be classified as follows:
Reserved Entry Value

Media Descriptor:

-. FAT16: OXFFF8

-. FAT32: OXOFFFFFF8

EOC Mark:

-. FAT16: OXFFFF

-. FAT32: OXOFFFFFFF

Specia Entry Value

Bad Cluster

-. FAT16: OXFFF7

-. FAT32: OXOFFFFFF7

Free Cluster

-. FAT16: 0x0000

-. FAT32: 0x00000000

Normal Entry Value

: Generally, each entry has an EOC value that notifies the last of a cluster chain. Or, it has
a cluster number of the next chain.

O Root Directory Region

Root Directory Region only exists in FAT16. At FAT32, a Root Directory is also used
after allocated with a cluster number. Root Directory Region exists before the starting
point of the first data sector.

It can access from the starting sector number to the last sector number. The last sector
number is calculated by the number of directory entries that Root Directory of BPB can
possess.

For more information for directory entries, refer to the next contents.

O Fileand Directory Data Region

Generally, afile has a data with a byte unit. However, directory has a data with a 32 bytes
unit, adirectory entry, to indicate lower directories and files.

The size of every file and directory can be changed. In other words, the number of clusters
can be increased or decreased. At this point, FAT Region cluster chain isformed.

For example, thisis a file named “File.txt.” Following shows how to form a cluster chain
inaFAT Region.
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00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF

00000000h : F8 FF FF FF FF FF FF FF FF FF FF OF 04 00 00 00
00000010h : FF_FF_FF OF 06 00 00 00 07 00 00 00 08 00 00 00
00000020h : 09 00 00 00 OA 00 00 00 FF FF FF OF 00 00 00 00

000001FOh : 00 00 00 00 00 00 00 00 OO OO OO OO OO OO 00 00

Figure5-20. Cluster chain on FAT

This picture shows the first sector of areal FAT Region. The red part is a cluster chain that
isalocated to a“Filetxt” to explain an example.

Next picture explains the procedure of finding out a cluster chain.

File.txt
0x00000005
| Media Descriptor | | | Eocmark | | OxOFFFFFFF | | 0x00000004 |
’ OXOFFFFFFF ‘ 0x00000006 H 0x00000007 }—»’ 0x00000008 }—‘

M 0x00000009 | —» 0x0000000A |—» OxOFFFFFFF | | |

. . J . ][ . |

Figure5-21. Cluster chain of the File.txt file

“Filetxt” starts from the 5" cluster. Y ou can know this through a field that represents a
first cluster number of a directory entry in “File.txt.”

The FAT entry that corresponds to the 5™ cluster in 1:1 at FAT region, is recorded as
0x00000006.

Find aFAT entry that meets 1:1 to the value from a FAT entry.

If theread FAT entry valueis EOC valug, it ends. If not, the is repeated.

This procedure is applied to both afile and directory.

Directory entry includes the information for files or directories that belong to the current
directory. The type of directory entry is classified as a short directory entry and long
directory entry. According to the length of a file name, a short name has a short directory
entry and along name has a combination of a short directory entry and long directory entry.
Following picture displays the structure of a short directory entry and long directory entry.
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Byte Offset || Field Length | | Field Name

| |
| 0x00 || 8 bytes || Filename |
| 0x08 || 3 bytes ||Filename extension |
| _ox0B || BYTE || Attribute byte (Bit coded) |
| 0x0C || BYTE || Reserved for use by Windows NT |
| _0xoD || BYTE || Millisecond stamp at file creation time |
| OxOE ||  WORD || Time file was created |
| O0x10 || WORD || Date file was created |
| OxOE || WORD || Last Access date |
| O0x10 || WORD || High word of the starting cluster numbet
| OxOE ||  WORD || Time of last write |
| _O0x10 || WORD || Date of last write |
| OxOE || WORD || Low word of the starting cluster number]
[ ox10 ][ DwWORD |[File Size as 32-bit DWORD |

Figure5-22. Short Directory Entry Structure

Byte Offset || Field Length || Field Name

| |
| ox00 || BYTE || Order of directory entry |
| o0x01 || 10 bytes || Character 1~5 of the long-name |
| ox0B || BYTE || Attribute byte (Bit coded) |
[ oxoc J[ BYTE [[Type |
| oxoD || BYTE || Checksum of name in short dentry |
| OxOE || 12 bytes || Character 6~11 of the long-name |
| O0x1A || WwORD || Low word of the starting cluster number |
| ox1C || DwWORD || Character 12~13 of the long-name |

Figure5-23. Long Directory Entry Structure

Note

For more information about handling the long name in afile name and each directory entry,
refer to the Microsoft Extensible Firmware Initiative FAT32 File System Specification,
Microsoft Corporation, Version 1.03, December 6, 2000, Long Filename Specification,
Microsoft Corporation, Version 0.5, December 4, 1992,
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. MMC (or HSMMC) Host Device Driver APIs

This section describes MMC(or HSMMC) host device driver APl adapted for TFS4
filesystem. The APIs are listed from the next page. The APIs should be provided when you
writesa MM C(or HSMMC) host device driver.

Thisisthe sample APIs of MMC(or HSMMC) host device driver.

t Int32 mmc_init _driver (void)

t _int32 mmc_is_ready (void)

t_int32 mmc_read (t_uint8 *pBuf, t _uint32
uiStartSector, t _uint32 uiNumSectors)

t _int32 mmc_write (t_uint8 *pBuf, t _uint32
uiStartSector, t_uint32 uiNumSectors)

void mmc_get_stat (t_mmc_info* pBuf)
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mmc_init_driver

DESCRIPTION
This function initializes MM C(or HSMMC).
SYNTAX

t_int32 mmc_init _driver (void)

PARAMETERS
Parameter Description
void
RETURN VALUE
Return Value Description
0 Success
Lessthan O Failure
REMARKS

This function initializes and enables normal I/O of MMC(or HSMMC). It returns a
negative number on failure. If this function is a success, it makes TRUE when
mmc_is _ready is called.

EXCEPTIONS

EXAMPLE

mmc_init_driver();

SEE ALSO

mmc_is_ready
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mmc_is_ready

DESCRIPTION
This function checks whether MM C(or HSMMC) initialization is fail or success.
SYNTAX

t_int32 mmc_is_ready(void)

PARAMETERS
Parameter Description
void
RETURN VALUE
Return Value Description
1 MMC isinitialized successfully
0 MMC initialization failed.
REMARKS

This function confirms MM C(or HSMMC) initialization. This function can not be used to
know if MMC(or HSMMC) isinserted or g ected.

EXCEPTIONS

EXAMPLE

mmc_is_ready();

SEE ALSO

mmc_init_driver
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mmc_read

DESCRIPTION

This function reads a data sector from MM C(or HSMMC) .

SYNTAX
t_int32mmc_read(t_uint8 *pBuf, t uint32 uiStartSector, t uint32
uiNumSectors)
PARAMETERS
Par ameter Description
pBuf Buffer pointer to store datainto
uiStartSector Starting sector number for data read operation
uiNumSectors The number of sectorsto read
RETURN VALUE
Return Value Description
0 Success
Negative Failure
REMARKS

This function has to send the requested data from TFS4 File System to the buffer. It
performs 1/O whose transfer unit is a sector (512 bytes), takes the arguments, the starting
sector number and the number of sector to read, and copies data. Filesystem guarantees
enough memory size for pBuf by the parameter and does not support alignment of buffer
pointer. Thus, the alignment should be handled in the mmc_read function, if necessary.

EXCEPTIONS

EXAMPLE

mmc_read(pBuf, 0, 1024);

SEE ALSO

mmc_write
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mmc_write

DESCRIPTION

This function writes a sector of dataon MMC(or HSMMC).

SYNTAX

t_int32 mmc_write(t_uint8 “*pBuf, t uint32 uiStartSector,
t_uint32 uiNumSectors)

PARAMETERS
Par ameter Description
pBuf Starting pointer of buffer storing data to write
uiStartSector Starting sector to write data
uiNumSectors The number of sector to write data
RETURN VALUE
Return Value Description
0 Success
Lessthan O Failure
REMARKS

This function has to write the requested data from TF4 File System on a MMC(or
HSMMC) sector. It performs I/O whose transfer unit is a sector (512 byte), takes the
arguments, the starting sector number and the number of sector to write, and writes data on
MMC. It does not guarantee alignment of buffer pointer. Thus, the alignment should be
handled in the mmc_write function, if necessary.

EXCEPTIONS

EXAMPLE

mmc_write(pBuf, 0, 1024);

SEE ALSO

mmc_read
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mmc_get_stat

DESCRIPTION
This function retrieves the information of MM C(or HSMMC) device.
SYNTAX

void mmc_get stat(t_mmc_info* pBuf)

PARAMETERS
Parameter Description
pBuf Buffer pointer where the information of t_mmc_info
typeis stored.
RETURN VALUE
Return Value Description
void
REMARKS

TF3A filesystem has to send the physical information and other additional information
to format MMC(or HSMMC). In case that the device driver gets a request from TF4 file
system, this function has to read the MM C(or HSMMC) register value, process, and pass it
over asthe defined int_mmc_info type.

bSectorPerTrack, bTracks, and wCylinders are geometric values and do not exist in
MMC(or HSMMC). They are caculated by using _get geometrics() in the
mmc_command.c file. Refer to sample MMC host device driver.

EXCEPTIONS

EXAMPLE

mmc_get_stat(pBuf);

SEE ALSO
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[1l. Data Structures

Data structure for application programmer is defined in tfs4 types.h. You can refer to
tfs4 types internal.h for TFS4 Porting.

Thefollowing isthe datatypesin tfs4 _types.h for application programmer.

Table 23. Data Typesof TF4

typedef unsigned char t _uint8;
typedef char t_int8;
typedef short int t_intl6;
typedef unsigned short int t_uintl6;
typedef int t_int32;
typedef unsigned int t_uint32;
typedef t_intl6 ssize t;
typedef t_uint32 mode_t;
typedef t_int32 off_t;
typedef struct
{

t_uint8 sDir_Name[11];

t uint8 cDir_Attr;

t_uint8 cDir_NTRes;

t_uint8 cDir_CrtTimeTenth;

t _uintl6 wDir_CrtTime;

t_uintl6 wDir_CrtDate;

t _uintl6 wDir_LstAccDate;

t_uintlé wDir_FstClusHi;

t_uintlé wDir_WrtTime;

t _uintl6 wDir_WrtDate;

t _uintl6 wDir_FstClusLo;

t uint32 dwDir_FileSize;

} t dir_entry;

typedef struct

{
t _uint32 st_mode; /* FTile mode */
t _uint32 st _ino; /* File serial number */
t_intl6 st _dev; /* 1D of device containing this file
*/
t_intl6 st _dummy; /* dummy entry */
t _uint32 st_size; /* the file size in bytes */
t_uint32 st _atime; /* time of last access */
t _uint32 st _mtime; /* time of last data modification */
t _uint32 st _ctime; /* time of last status change */
} t _stat;

typedef struct

t_int32 f_type;
t int32 f _bsize;

/* type of filesystem */
/* optimal transfer block size,
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cluster size*/
t_int32 f_bsizebits;
t _int32 ¥ blocks;
total
t _int32 f bfree;
count */
t _int32f bavail;
equal to f bfree
t int32 f files;
*/
t_int32
t_int32
t_int32
t_Intl6
t _uint8
} t _statfs;

*/
T _ffree;
T _fsid;

f namelen;

T_dummy[2];

typedef struct

{
t_int8 d_name[512];
} t dirent;

// directory stream class
typedef struct

t_int32 fd;

t_dirent dent;

t_intl6 offset;

t_Intl6 index;

t _uint8 dummy[2];
} t DIR;

T _maxfilesize;

/* block size in bits */
/* total data blocks in file system,

cluster count */

/* free blocks in fs, free cluster
/* freeblocksavail tonon-superuser,
/* total file nodes in file system

/* free file nodes in fs */
/* Tile system id */
/* maximum File size */
/* maximum length of filenames */
/* dummy for alignment */

/* fd for the open directory */
/* directory entry buffer */
/* current offset */

/* internal data */

/* for alignment */
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IV. Library Functions

For information on TFS4 library functions, refer to TFS4 programmer’ s guide.
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V. Header Files

This section describes the TFS4 header files. The TFS4 header files can be classified as
follows:

- Header filesfor TFS4 porting
- Header files that an application programmer has to include

Here we assume that TF4 is ported to OS compl etely and an application programmer uses
aTFS4 in alibrary; an application programmer may use the TFS4 APl using the structure.
The structure isin the TFS4 header file.

This is the list of header files for application programmer. They can include it to their
application.

- tfs4 apih

- tfs4 config_const.h
- tfs4 _config.h

- tfs4 errno.h

- tfs4 global.h

- tfs4 typesh
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VI. Error Codes

Following represents the TFS4 error codes and description.

Table24. Error CodesList

Error Code Error Error Description
Number
TFS4 0K -0x00000000 not error
TFS4_EPROG -0x00000001 programming error
TFS4 _ENOMEDIA -0x00000002 thereisno media
TFS4 _EMEDIAFAIL -0x00000003 mediais damaged
TFS4 _ENOMEM -0x00000004 no memory
TFS4 _EIO -0x00000005 1/O error
TFS4_EINVALID -0x00000006 Invalid argument
TFS4 _ENOSUPPORT -0x00000007 Unsupported operation reguest
TFS4 _EPANIC -0x00000008 panic, un-recoverable error
TFS4_ENODEV -0x00000009 no such device error
TFS4_EBUSY -0x0000000A the deviceis busy
TFS4_EINVALIDPATH -0x0000000B invalid PATH
TFS4_EBADF -0x0000000C bad file descriptor
TFS4_EFAULT -0x0000000D invalid path pointer
TFS4_EEXIST -0x0000000E file or directory already exists
TFS4_ENOENT -0x0000000F no such file or directory
TFS4_EACCESS -0x00000010 invalid access
TFS4_EINVAL -0x00000011 invalid rename path
TFS4_ENAMETOOLONG -0x00000012 too long path
TFS4_EISDIR -0x00000013 invalid operation try for adirectory
TFS4_EISFILE -0x00000014 invalid operation try for afile
TFS4_EEJECT -0x00000015 mediais gected
TFS4_ENOTDIR -0x00000016 not directory
TFS4_ENFILE -0x00000017 too many files are currently open in
the system
TFS4_EROFS -0x00000018 write accessto read only volume
TFS4_ENOTEMPTY -0x00000019 not empty directory
TFS4 _EXDEV -0x0000001A volume is different
TFS4 _ENOSPC -0x0000001B no room at the device
TFS4_ELOGDIR -0x0000001C directory with the same name to the
log file exists
- user should delete it and try
again
TFS4_ELOG_CREAT -0x0000001D failed to create log file
TFS4_ELOG_RECOVERY -0x0000001E
TFS4_ETOOLONG -0x0000001F file/directory name istoo long
TFS4_EFAT -0x00000020 problem in FAT chain
TFS4_E10_SOFT -0x00000021 FTL ECC error
TFS4_EPDEV_INIT -0x00000022 XSR STL_Init() error
TFS4_EPDEV_OPEN -0x00000023 XSR STL_Open() error
TFS4 _EINIT_ALREADY -0x00000024 TFSA4 already initialized
TFS4 _EINIT -0x00000025 TFSA isnot initiaized yet.
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VIl.About TFS4 Integration Test Shell

TFS4 provides a test shell, so you can perform a TFS4 integration test on your host while
TFS4 is running on your target. The following picture shows the directory that includes a
shell sourcefile, tfs4_integration_test.c.

=L TFs4
- B PLATFORM

Figure5-24. Directory Path of tfs4 integration_test.c

The directory path of the test shell is “CATFSATEST\INTEGRATION” The directory
includestwo file: atfs4 integration test.c and tfs4 integration_test.h

To use this shell, you first have to set a shell memory to use. Y ou create a task and make
tf4_main() is called from the task.

The stack and heap size for the task is as follows.

Table 25. Stack and Heap size

Memory Theleast Memory Usage

Stack 60 KB

Heap 4MB

Asyou see, a heap size is a little large, because a high capacity of buffer is allocated and
tested for write operation.

This shell has alot of commands to test the basic features of TFS4. Use a“?” command to
see a shell help menu.

Y ou can configure the shell memory usage and message print setting through UART in the
tfs4_integration_test.h file.
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Thisisthe screen that TFS4 isinitialized.

Initializing...
i

i TFS4 File Svstem Tester
1515151311

TF54 Test (7 help) #
Figure5-25. Test Shell Screen

To seeahelp menu, input “?’, “h”, or “help” on your test shell.

It iscreated for TFS4 API test, and you can execute asimple TFS4 API.

For example, if you try to initialize TF$4, you can enter “tfs4 _init” on the shell. For TF4
format, you can enter “tfs4 format /dev/nfO fat16 8.”; refer to the help menu for command
input order.

Most APl can be used as listed in TFS4 programmer’s guide. But, you cannot test a
tfs4 read or tfs4 write, because the buffer cannot be specified for those operations.

If you enter “tfs4 read 0 1024", the test shell reads 1024 bytes of datafrom file which fd is
0, and printsiit.

The following table lists the commands in the test shell.

Table 26. Test Shell Command

Command Description
quit, g, exit Finish the test
?, help, h Print Help
tfs4 init Initialize TFS4 File System
tfs4 termiante Terminate TF4 File System
tfs4 pdev reg Register a physical device
tfs4 pdev_unreg Un-register a physical device
tfs4_mount Mount Volume

Usage) tfs4 mount {Logical Device Name} {Target}
{Filesystem} {flag}

tfs4_umount Un-Mount Volume
Usage) tfs4_umount {VVolumeName}
tfs4_umount2 Un-mount volume with flag

Usage) tfs4 umount2 {VolumeName} {flag}
tfs4 vm _mount_mmc | Mount MMC

Usage) tfs4 vm mount_mmc

tfs4 satfs get volume status
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Usage) tfs4 _statfs { VVolumeName}
tfs4_format format file system

Usage) tfs4 format { Device} { FilesystemType} { ClusterSize}

ex) format /dev/nfO FAT16 4",
tfsA fdisk fdisk utility

Usage) fdisk {device}

Ex) fdisk /dev/nf
tfs4 ioctl Run tfs4_ioctl

ex) tfsA ioctl /dev/immc enulOCTL._ MMC_GET_INFO
tfs4_opendir open adirectory

Usage) tfs4_opendir { path}
tfs4_closedir close adirectory

Usage) tfs4_opendir { path}
tfs4_mkdir make a directory

Usage) tfs4 mkdir { path} { mode}
tfs4_rmdir remove adirectory

Usage) tfs4 rmdir { path}
tfs4 readdir read directory entry

Usage) tfs4 readdir { path}
tfs4 rewinddir rewind directory entry

Usage) tfs4 rewinddir { path}
print_open_dir print open directory list
tfs4_open open afile

Usage) tfs4 open { path} {flag}
tfs4 close close afile

Usage) tfs4 close {fd}
tfs4 read read file

Usage) tfs4 read {fd} {byte}
tfs4 write writeto file

Usage) tfs4 write {fd} {byte}
tfs4 create create afile

Usage) tfsA create { path} { mode}
tfs4_rename change file name

Usage) tfs4 rename { oldpath} {newpath}
tfs4 truncate truncate afile

Usage) tfs4 truncate { path} {size}
tfs4 ftruncate: truncate afile using FD

Usage) tfs4 ftruncate {fd} {size}
tfs4 stat get file stat

Usage) tfs4 stat { path}
tfs4 fstat get file stat using FD

Usage) tfsA_fstat {fd}
tfs4_unlink unlink file

Usage) tfs4_unlink { path}
tfsA4 feof end of file check

Usage) tfsA feof {fd}
tfsA ftell get file pointer

Usage) tfsA ftell {fd}"
tfs4 Iseek set file pointer

Usage) tfs4 Iseek {fd} {offset} {whence}
tfs4 fsynk syncfile

Usage) tfs4 fsync {fd}
tfs4 sync sync device
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Usage) tfs4 sync { device name}

tfs4 access file access check
Usage) tfs4 access { path} { mode}
print_open file print open file name & FD, alias 'pof'
Usage) pof
close file close afile, dias 'closefile
Usage) closefile { path}
read file read file, dias 'readfile
Usage) readfile { path} {byte}
write file writefile, alias ‘writefile
Usage) writefiled { path} {byte}
tfs4_backup Make a copy of file system metadata.
Usage) backup {volume} {rescue file path} {options} {buffer
size}
tfs4 restore Restore a file system to the old state when the rescue file had
been created.

Usage) restore {device name} {rescue file path} {options}
{ buffer size}

rs read sector

Usage) rs{device_name} {sec_no}

device name: /dev/nf, /def/mmc

stl format format stl
bml_format format BML
casetest case test
usage) case {type} {caseNum}
stress random stress test
usage) stress { count}
dir print dir and files
usage) dir { path}
deltree erase directory tree
usage) deltree { path}
set_test vol set test volume

usage) set_test vol {volume_name}
ex) set_test vol /e/

set rand_seed set random seed
usage) set_rand seed {value}
perf performance test (Sequential test)

usage) perf {mode} {test count}
mode) tfs4 read, tfs4 write, tfs4 _readwrite
mode) xsr_read, xsr_write, xsr_readwrite, all

tfs4_timer_expire() should be called once a 0.01 sec. by using
the timer interrupt for performing it exactly.

VIll.  Code Pages

Code Page & UNICODE
949 : KOREAN
437 1 US
850 : Multilingual Latin |
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852 : Multilingual Latin 1l
855 : Cyrillic

857 : Turkish

858 : Multilingual Latin | + Euro
862 : Hebrew

866 : Russian

874 : Thai

932 : Japanese Shift-JIS

936 : Simplified Chinese GBK
949 : Korean

950 : Traditional Chinese Big5
1258  : Vietnam <== does not support now.
1250 : Centra Europe

1251  : Central Europe

1251  : Cyrillic

1252  :Ldinl

1253  : Greek

1254  : Turkish

1255  : Hebrew

1256  : Arabic

1257 :Bdtic

1258 :Vietnam

28591 ;1508859 1 Latinl
28592 :1S08859 2 Latin2
28593 :1S08859 3Latin3
28594 :1S08859 4 Bdltic

28595 :1S08859 5 Cyrillic
28596 : 1508859 6 Arabic
28597 :1S08859 7 Greek

28598 1508859 _8 Hebrew
28599 1508859 9 Turkish
28605 :1S08859 15Latin9
reference page :

http://www.microsoft.com/global dev/ref erence/cphome.mspx

YOU CAN NOT USE CODEPAGE 0 and 1, which are undefined code page number.

Language Locale ANSI OEM
CodePage | CodePage
Afrikaans Afrikaans 1252 850
Albanian Albanian 1250 852
Arabic Arabic (Algeria) 1256 720
Arabic Arabic (Bahrain) 1256 720
Arabic Arabic (Egypt) 1256 720
Arabic Arabic (Irag) 1256 720
Arabic Arabic (Jordan) 1256 720
Arabic Arabic (Kuwait) 1256 720
Arabic Arabic (Lebanon) 1256 720
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Arabic Arabic (Libya) 1256 720
Arabic Arabic (Morocco) 1256 720
Arabic Arabic (Oman) 1256 720
Arabic Arabic (Qatar) 1256 720
Arabic Arabic (Saudi Arabia) 1256 720
Arabic Arabic (Syria) 1256 720
Arabic Arabic (Tunisia) 1256 720
Arabic Arabic (U.A.E)) 1256 720
Arabic Arabic (Yemen) 1256 720
Armenian Armenian 0 1
Azeri (Cyrillic) Azeri (Cyrillic) 1251 866
Azeri (Latin) Azeri (Latin) 1254 857
Basque Basque 1252 850
Belarusian Belarusian 1251 866
Bulgarian Bulgarian 1251 866
Catalan Catalan 1252 850
Chinese Chinese (Hong Kong S A.R.) 950 950
Chinese Chinese (Macau SA.R.) 950 950
Chinese Chinese (PRC) 936 936
Chinese Chinese (Singapore) 936 936
Chinese Chinese (Taiwan) 950 950
Croatian Croatian 1250 852
Czech Czech 1250 852
Danish Danish 1252 850
Divehi Divehi 0 1
Dutch Dutch (Belgium) 1252 850
Dutch Dutch (Netherlands) 1252 850
English English (Australia) 1252 850
English English (Belize) 1252 850
English English (Canada) 1252 850
English English (Caribbean) 1252 850
English English (Ireland) 1252 850
English English (Jamaica) 1252 850
English English (New Zeaand) 1252 850
English English (Philippines) 1252 437
English English (South Africa) 1252 437
English English (Trinidad) 1252 850
English English (United Kingdom) 1252 850
English English (United States) 1252 437
English English (Zimbabwe) 1252 437
Estonian Estonian 1257 775
Faroese Faroese 1252 850
Fars Fars 1256 720
Finnish Finnish 1252 850
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French French (Belgium) 1252 850
French French (Canada) 1252 850
French French (France) 1252 850
French French (Luxembourg) 1252 850
French French (Monaco) 1252 850
French French (Switzerland) 1252 850
FYRO Macedonian FY RO Macedonian 1251 866
Gdlician Galician 1252 850
Georgian Georgian 0 1
German German (Austria) 1252 850
German German (Germany) 1252 850
German German (Liechtenstein) 1252 850
German German (L uxembourg) 1252 850
German German (Switzerland) 1252 850
Greek Greek 1253 737
Gujarati Gujarati 0 1
Hebrew Hebrew 1255 862
Hindi Hindi 0 1
Hungarian Hungarian 1250 852
Icelandic Icelandic 1252 850
Indonesian Indonesian 1252 850
Italian Italian (Italy) 1252 850
Italian Italian (Switzerland) 1252 850
Japanese Japanese 932 932
Kannada Kannada 0 1
Kazakh Kazakh 1251 866
Konkani Konkani 0 1
Korean Korean 949 949
Kyrgyz Kyrgyz (Cyrillic) 1251 866
Latvian Latvian 1257 775
Lithuanian Lithuanian 1257 775
Maay Malay (Brunei Darussalam) 1252 850
Malay Malay (Malaysia) 1252 850
Marathi Marathi 0 1
Mongolian Mongolian (Cyrillic) 1251 866
Norwegian (Bokmal) Norwegian (Bokmal) 1252 850
Norwegian (Nynorsk) Norwegian (Nynorsk) 1252 850
Polish Polish 1250 852
Portuguese Portuguese (Brazil) 1252 850
Portuguese Portuguese (Portugal) 1252 850
Punjabi Punjabi 0 1
Romanian Romanian 1250 852
Russian Russian 1251 866
Sanskrit Sanskrit 0 1
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Serbian (Cyrillic) Serbian (Cyrillic) 1251 855
Serbian (Latin) Serbian (Latin) 1250 852
Slovak Slovak 1250 852
Slovenian Slovenian 1250 852
Spanish Spanish (Argentina) 1252 850
Spanish Spanish (Bolivia) 1252 850
Spanish Spanish (Chile) 1252 850
Spanish Spanish (Colombia) 1252 850
Spanish Spanish (Costa Rica) 1252 850
Spanish Spanish (Dominican Republic) 1252 850
Spanish Spanish (Ecuador) 1252 850
Spanish Spanish (El Salvador) 1252 850
Spanish Spanish (Guatemala) 1252 850
Spanish Spanish (Honduras) 1252 850
Spanish Spanish (International Sort) 1252 850
Spanish Spanish (Mexico) 1252 850
Spanish Spanish (Nicaragua) 1252 850
Spanish Spanish (Panama) 1252 850
Spanish Spanish (Paraguay) 1252 850
Spanish Spanish (Peru) 1252 850
Spanish Spanish (Puerto Rico) 1252 850
Spanish Spanish (Traditional Sort) 1252 850
Spanish Spanish (Uruguay) 1252 850
Spanish Spanish (Venezuela) 1252 850
Swahili Swahili 1252 437
Swedish Swedish 1252 850
Swedish Swedish (Finland) 1252 850
Syriac Syriac 0 1
Tamil Tamil 0 1
Tatar Tatar 1251 866
Telugu Telugu 0 1
Thai Tha 874 874
Turkish Turkish 1254 857
Ukrainian Ukrainian 1251 866
Urdu Urdu 1256 720
Uzbek (Cyrillic) Uzbek (Cyrillic) 1251 866
Uzbek (Latin) Uzbek (Latin) 1254 857
Vietnamese Vietnamese 1258 1258
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