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Manual versions

This manual describes the current software version. If any error occurs, inform us and we will
try to assist you as soon as possible. Contact us for further information on topics or routines
not yet specified.

Print date: November 28, 2023

Software | Revision| Date By Description

Added section for the Storage Image Creator utility.
Added FS_Get Fi | eSi zeEx() function.

Added FS_STORAGE_SyncEx() function.

Added FS_STORAGE_Fi ndVol uneByDevi ce() function.
Added FS_STORAGE_Fi ndVol uneByl ndex() function.
Added FS_STORAGE_Fr eeSect or sEx() function.
Added FS_STORAGE_C eanEx() function.

Added FS_STORAGE_Cl eanOneEx() function.

Added FS_STORAGE_Get O eanCnt Ex() function.
Added FS_STORAGE_Get Sect or UsageEx() function.
5.26.0 0 231117 MD | Added FS_STORAGE_Ref reshSect or sEx() function.
Added FS_STORAGE_SyncSect or sEx() function.
Added FS_STORAGE_Mount () function.

Added FS_STORAGE_Mount Ex() function.

Added FS_STORAGE_Set Aut oMbunt Type() function.
Added FS_STORAGE_Get Aut oMbunt Type() function.
Added FS_STORAGE_Get Mount Type() function.

Added FS_STORAGE_Set Aut oMount TypeEx() function.
Added FS_STORAGE_Get Aut oMount TypeEx() function.
Added FS_STORAGE_Get Mount TypeEx() function.
Added FS_STORAGE_SUPPORT_MOUNT configuration define.

Updated section about Encryption usage.

Updated the list of supported NAND flash devices.

Added FS_MMC_CM ReadSect or s() function.

Added FS_MMC_CM Wi t eSect ors() function.

Added FS_LOGVOL_SUPPORT_CLEAN configuration define.
Added FS_LOGVOL_SUPPORT_TRI Mconfiguration define.
Added FS_MMC_CM ReadCSD() function.

5.24.0 0 230828 | MD | Added section for the File Disk driver.

Added FS_NOR_CPTI M ZE_EMPTY_CHECK configuration define.
Added exportimage command to NOR Image Creator.
Updated the list of supported NOR flash devices.

Updated the list of supported FRAM devices.

Added exportfolder command to NAND Image Creator.
Added /R option to rd command of the NAND Image Creator.
Added /S option to addfolder command of the NAND Image Creator.

Added section for Universal RAM Disk driver

Updated the list of supported NAND flash devices.
Updated the list of supported NOR flash devices.

Added FS_NOR_DMB() configuration define.

5.22.0 0 230216 MD | Added FS_NOR _REVERSE_ENDI ANESS configuration define.
Added FS_STORAGE_Fi | | Sect ors() API function.

Added FS_STORAGE_Fi | | Sect or sEx() API function.
Added FS_MMC_CM ReadGeneral () API function.

Added FS_MMC_CM Wit eGeneral () API function.

Updated the list of supported NOR flash devices.

Added section for partitioning functions.

Updated the list of supported NAND flash devices.

Added FS_FGet s() function.

Added FS_Creat eGPT() function.

Added FS_SUPPORT_GPT configuration define.

Added FS_Get Partiti oni ngScheme() function.

Added FS_Get GPTI nf o() function.

5.20.0 0 221114 MD | Added FS_GPT_I NFO structure.

Added FS_Get Partitionl nfoGPT() function.

Added FS_PARTI TI ON_I NFO_GPT structure.

Renamed FS_Get Partitionl nfo() function to FS_Get Partiti onl nf oM
BR()

Renamed FS_PARTI TI ON_| NFO structure to FS_PARTI TI ON_| NFO_MBR.
Added FS_SUPPORT_SECTOR_BUFFER_BURST configuration define.
Added FS_MMC_DI SABLE_DAT3_PULLUP configuration define.

Added missing configuration defines for Card Mode MMC/SD driver.
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5.18.0

220727

MD

Added FS_MMC_CM Al | owCacheAct i vati on() function.

Added FS_NOR_SPI FI _Al | owDTRMode() function.

Added FS_NOR_HW TYPE_SPI FI _MAP_EX, FS_NOR_HW TYPE_SPI FI _MAP_EX,
FS_NOR_HW TYPE_SPI FI _READ_EX, FS_NOR_HW TYPE_SPI FI _WRI TE_EX and
FS_NOR _HW TYPE_SPI FI _POLL_EX functions.

Added FS_NOR_SPI FI _Al | owCct al Mode() function.

Updated the list of supported NOR flash devices.

5.16.2

220725

MD

Changed the name of BigFile component to BigFAT.

5.16.0

220428

MD

Added sample for disk checking in the background.
Added FS_FPut s() function.

Added FS_NAND_UNI _Set MaxPageSi ze() function.
Added FS_NAND_UNI _Set MaxSpar eAr eaSi ze() function.
Added FS_FPrintf () function.

Added FS_OPTI M ZATI ON_TYPE configuration define.
Added extended the Storage layer API.

Updated the list of supported NAND flash devices.
Added FS_NOR_Er asePhySect or () function.

Added FS_NOR Wi teO f () function.

Added FS_NOR_COPTI M ZE_DATA_WRI TE configuration define.
Added FS_NOR_SUPPORT_TRI Mconfiguration define.

5.14.0

220307

MD

Added FS_NOR_HW TYPE_SPI _READ EX and FS_NOR_HW TYPE_SPI _\\RI TE_EX
functions.

Added FS_FAT_CHECK_UNUSED_DI R_ENTRI ES configuration define.

Added FS_BI GFI LE_CheckDi sk() function.

Updated the list of supported NOR flash devices.

Added FS_NAND_2048X8_Set Devi celLi st () function.

Added FS_MMC_Get Car dI nf o() function.

Updated the list of supported NAND flash devices.

Added FS_JOURNAL_OPTI M ZE_SPACE_USAGE configuration define.

Added FS_NOR_SUPPORT_FORMAT configuration define.

5.12.0

211130

MD

Added FS_FAT_Get LFNConverter () function.
Updated the list of features.

Added FS_Get Aut oMount () function.

Added FS_FAT_Get Confi g() function.
Added FS_EFS_Get Confi g() function.
Added FS_NOR_SPI FI _ExecCnd() function.

5.10.0

210824

MD

Updated the list of supported NAND flash devices.
Added setnumworkblocks command to NOR Image Creator.

5.8.1

210618

MD

Added FS_NAND_QSPI _Set Devi celLi st () function.

Added information about the compile time and runtime configuration of the
NAND physical layers.

Added information about resource usage of NAND physical layers.

5.8.0

210517

MD

Added FS_CACHE_Get Type() function.

Added FS_NAND_UNI _Get Bl ockl nf oEx() function.

Added FS_NAND_ONFI _Set Devi ceLi st () function.

Updated the list of supported NOR flash devices.

Updated the list of supported NAND flash devices.

Added information about the compile time configuration of the NOR physi-
cal layers.

Added information about creating a custom device or logical driver.
Updated the list of file system configuration defines.

5.6.0

210127

MD

Added FS_NOR_BM Munt () function.

Added FS_MMC_CM Set Dri ver Strengt h() function.

Added information about the compile time configuration of the Block Map
NOR driver.

Added information about the compile time configuration of the Sector Map
NOR driver.

Updated the list of supported NOR flash devices.

Added FS_NOR_BM Enabl eECC() function.

Added FS_NOR _BM Di sabl eECC() function.

Added FS_NOR_BM Set ECCHook() function.

Added FS_NOR_BM | sECCEnabl ed() function.

Added FS_NOR_ECC HOXX structure.

Added FS_NOR_ECC HOOK_CALC function.

Added FS_NOR_ECC HOOK_APPLY function.

Improved the section about the RAM usage of the file system.

5.4.0
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Added FS_Get Vol uneAl i as() function.
Added FS_NOR_SFDP_Confi gure() function.
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Added FS_MMC_CM Al | owAccessMbdeDDR50() function.
Added FS_MMC_CM Al | owAccessMdeHS200() function.
Added FS_MMC_CM Al | owAccessMdeHS400() function.
Added FS_MMC_CM Al | owAccessMdeHS_DDR() function.
Added FS_MMC_CM Al | owAccessMbdeSDR104() function.
Added FS_MMC_CM Al | owAccessMbdeSDR50() function.
Added FS_MMC_CM Al | owMol t ageLevel 1v8() function.
Added FS_MMC_CM Set HS200Tuni ng() function.

Added FS_MMC_CM Set SDR104Tuni ng() function.

Added FS_MMC_CM Set SDR50Tuni ng() function.

Added information about the compile time configuration of the Card Mode
MMC/SD driver.

5.2.0 1 200630

MD

Added FS_NAND_UNI _Mount () function.

5.2.0 0 200527

MD

Improved wording of the FAQs chapter.
Added description of the BigFileMerger utility.
Added FS_NOR BM Set I nval i dSect or Error () function.

5.1.0 1 200411

MD

Updated the resource usage of EFS.

5.1.0 0 200504

MD

Added FS_Get Mount Type() function.

Added FS_NOR_SPI FI _Set Sect or Si ze() function.

Updated the list of supported NOR flash devices.

Added FS_EFS_SUPPORT_FREE_CLUSTER_CACHE configuration define.
Added FS_SUPPORT_SECTOR_BUFFER_CACHE configuration define.

Added FS_Get Mem nf o() function.

Added more information about the fail-safety of the NOR drivers.

Added compile time configuration information for the Block Map NOR dri-
ver.

5.0.1 1 200317

MD

Corrected a sample.

5.0.1 0 200316

MD

Corrected structure member names.

5.0.0 0 200301

MD

Reworked version of the manual.
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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

The target processor.

DOS command line.

If you feel that your knowledge of C is not sufficient, we recommend The C Programming Lan-
guage by Kernighan and Ritchie (ISBN 0--13--1103628), which describes the standard in C pro-
gramming and, in newer editions, also covers the ANSI C standard.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have
a working knowledge of the C language. Knowledge of assembly programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Keywor d Text t.hat you entgr at the commgnd pnjompt or that appears on
the display (that is system functions, file- or pathnames).
Par anet er Parameters in API functions.
Sanpl e Sample code in program examples.

Sanpl e comrent

Comments in program examples.

Reference to chapters, sections, tables and figures or other doc-

Reference

uments.
GUIElement Buttons, dialog boxes, menu names, menu commands.
Emphasis Very important sections.
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Chapter 1

Introduction to emFile

This section presents an overview of emFile, its structure, and its capabilities.
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35 CHAPTER 1 What is emFile

1.1 What is emFile

emFile is a file system design for embedded applications which supports NAND, DataFlash,
NOR and SPI Flash, SD and MMC Memory Cards, RAM and USB mass storage devices. emFile
is a high performance library optimized for high speed, versatility and a minimal memory
footprint of both RAM and ROM. It is written in ANSI C and can be used on any CPU.
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1.2

CHAPTER 1 Features

Features

The main features of emFile are:

Two file systems variants: FAT or SEGGER’s proprietary Embedded File System (EFS).
FAT supports MS DOS/MS Windows-compatible FAT12, FAT16 and FAT32.

EFS natively supports Long File Name (LFN). Add-on for FAT LFN available.

Multiple device driver support; the same driver can support multiple storage media.
Multiple media support; device drivers allow concurrent access to different storage
media types.

Cache support via RAM for optimized performance.

Fail-safe and Task-safe, works with any operating system.

ANSI C stdio.h-like API. Applications using standard C I/O library can easily be ported
to emFile.

Simple device driver structure, sample code trial versions and extensive API
documentation.

NAND Flash driver for SLC and MLC NAND and DataFlash with ECC and wear leveling.
NOR Flash driver for NOR, SPI and QSPI Flash with wear leveling.

Driver for Memory Card devices such as MMC, SD, SDHC, eMMC using bus and SPI mode.
IDE Driver, Compact Flash, True-IDE and memory mapped mode.

Journaling, RAID1 and RAID5 options to enhance data integrity.

FAT Long File Name (LFN).

Encryption (DES) and Extra Strong Encryption (DES and AES.)

Profiling via SEGGER SystemView.

Image creator tools for NOR and NAND.

NAND flash evaluation board available.

SQLite integration is available as sample upon request.

MISRA C:2012 compliant.

Support for Shift-]JIS encoded Japanese file names.

Support for GBK and Big5 encoded Chinese file names.

Support for UHC encoded Korean file nhames.

Support for files larger than 4 GBytes via BigFAT component.
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1.3 Basic concepts

This section describes the software structure of emFile as well as other general concepts
such as fail safety and wear leveling.

1.3.1 emFile structure

empFile is organized in different layers as illustrated in the following diagram. A short de-
scription of each layer’s functionality follows below.

Application Layer

API Layer

Storage Layer API File System API

File System Layer

Journal (optional)

FAT / EFS

Storage Layer

Driver Layer

Device Driver
(NAND / NOR / SD / MMC / CF)

Hardware Layer
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File system structure

1.3.1.1 APl layer

The API layer is the interface between emFile and the user application. It is divided in two
parts storage API and file system API. The file system API declares file functions in ANSI C
standard I/0 style, such as FS_FOpen() , FS_FWi te() etc. The API layer transfers any calls
to these functions to the file system layer. Currently the FAT file system or an optional file
system, called EFS, are available for emFile. Both file systems can be used simultaneously.
The storage API declares the functions which are required to initialize and access a storage
medium. The storage API allows sector read and write operations. The API layer transfers
these calls to the storage layer. The storage API is optimized for applications which do not
require file system functionality like file and directory handling. A typical application which
uses the storage API could be a USB mass storage device, where data has to be stored on
a medium, but all file system functionality is handled by the host PC.

1.3.1.2 File system layer

The file system layer translates file operations to logical block (sector) operations. After such
a translation, the file system calls the logical block layer and specifies the corresponding
device driver for a device.

1.3.1.3 Storage layer

The main purpose of the Storage Layer is to synchronize accesses to a device driver. Fur-
thermore, it provides a simple interface for the File System API. The Storage Layer calls a
device driver to perform a block operation. It also contains the cache mechanism.

1.3.1.4 Driver layer

Device drivers are low-level routines that are used to access sectors of the device and to
check status. It is hardware independent but depends on the storage medium.

1.3.1.5 Hardware layer

These layer contains the low-level routines to access your hardware. These routines simply
read and store fixed length sectors. The structure of the device driver is simple in order to
allow easy integration of your own hardware.

1.3.2 Choice of file system type: FAT vs. EFS

Within emFile, there is a choice among two different file systems. The first, the FAT file
system, is divided into three different sub types, FAT12, FAT16 and FAT32. The other file
system EFS, is a proprietary file system developed by SEGGER. The choice of the suitable
file system depends on the environment in which the end application is to operate.

The FAT file system was developed by Microsoft to manage file segments, locate available
clusters and reassemble files for use. Released in 1976, the first version of the FAT file
system was FAT12, which is no longer widely used. It was created for extremely small
storage devices. (The early version of FAT12 did not support managing directories).

FAT16 is good for use on multiple operating systems because it is supported by all versions
of Microsoft Windows, including DOS and Linux. The newest version, FAT32, improves upon
the FAT16 file system by utilizing a partition/disk much more efficiently. It is supported by
all Microsoft Windows versions newer than Windows 98 and as well on Linux based systems.

The EFS file system was added to emFile as an alternative to the FAT file system and
was specifically designed for embedded devices. This file system uses the storage space
dedicated to the file and directory names more efficiently while still offering faster access
to embedded storage devices. Another benefit of EFS is that there are no issues concerning
long file name (LFN) support. The FAT file system was not designed for long file name
support, limiting names to twelve characters (8.3 format). LFN support may be added to
any of the FAT file systems. Long file nhames are inherent to this proprietary file system.
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1.3.3 Fail safety

Fail safety is the feature of emFile that ensures the consistency of data in case of unexpected
loss of power during a write access to a storage medium. emFile will be fail-safe only when
both the file system (FAT/EFS) and the device driver are fail-safe. The journaling add-on of
empFile makes the FAT/EFS file systems fail-safe. The device drivers of emFile are all fail-
safe by design. You can find detailed information about how the fail-safety works in chapter
Journaling on page 1297 and as part of the description of individual device drivers.

1.3.4 Wear leveling

This is a feature of the NAND and NOR flash device drivers that increase the lifetime of a
storage medium by ensuring that all the storage blocks are equally well used. The flash stor-
age memories have a limited number of program/erase cycles, typically around 100,000.
The manufacturers do not guarantee that the storage device will work properly once this
limit is exceeded. The wear leveling logic implemented in the device drivers tries to keep
the number of program-erase cycles of a storage block as low as possible. You can find
additional information in the description of the respective device drivers.
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1.4 Implementation notes

This section provides information about the implementation of emFile

1.4.1 File system configuration

The file system is designed to be configurable at runtime. This has various advantages. Most
of the configuration is done automatically; the linker builds in only code that is required.
This concept allows to put the file system in a library. The file system does not need to be
recompiled when the configuration changes, e.g. a different driver is used. Compile time
configuration is kept to a minimum, primarily to select the level of multitasking support
and the level of debug information. For detailed information about configuration of emFile,
refer to Configuration of emFile on page 1218.

1.4.2 Runtime memory requirements

Because the configuration is selected at runtime the amount of memory required is not
known at compile-time. For this reason a mechanism for runtime memory assignment is
required. Runtime memory is typically allocated when required during the initialization and
in most embedded systems never freed.

1.4.3 Initializing the file system

The first thing that needs to be done after the system start-up and before any file system
function can be used, is to call the function FS_I ni t () . This routine initializes the internals
of the file system. While initializing the file system, you have to add your target device to
the file system. The function FS_X AddDevi ces() adds and initializes the device.

FS_Init()
I+.> FS_X_AddDevi ces()
I+-> FS_Assi gnMeror y()
I+-> FS_AddDevi ce()
i

> Optional: Oher configuration functions

1.4.4 Development environment (compiler)

The CPU used is of no importance; only an ANSI-compliant C compiler complying with at
least one of the following international standards is required:

e ISO/IEC/ANSI 9899:1990 (C90) with support for C++ style comments (//)
e ISO/IEC 9899:1999 (C99)
e ISO/IEC 14882:1998 (C++)

If your compiler has some limitations, let us know and we will inform you if these will be
a problem when compiling the software. Any compiler for 16/32/64-bit CPUs or DSPs that
we know of can be used; most 8-bit compilers can be used as well. A C++ compiler is not
required, but can be used. The application program can therefore also be programmed in
C++ if desired.
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Chapter 2

Getting started

This chapter provides an introduction to using emFile. It explains how to use the Windows
sample, which is an easy way to get a first project with emFile up and running.
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CHAPTER 2 Package content and installation

2.1 Package content and installation

emFile is provided in source code and contains everything needed to compile it on any

platform. The following table shows the contents of the emFile package:

Files Description
Application Sample applications.
BSP Support files for different evaluation boards
Config Configuration header files.
Doc emFile documentation.
FS emFile source code.
I nc Global header files.
Li nux Utility applications for Linux.
Sanpl e Sample drivers and applications.
SEGGER Utility source code.

Si mul ati on

Support files for PC simulation.

W ndows

Utility applications for Windows.

FS Start.*

PC simulation project MS Visual Studio / C++ and FAT.

FS EFS Start.*

PC simulation project MS Visual Studio / C++ and EFS.

FS STORACE Start. *

PC simulation project MS Visual Studio / C++ and storage

layer.

emFile is shipped in electronic form in a . zi p file. In order to install it, extract the . zi p file
to any folder of your choice, preserving the directory structure of the . zi p file.
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2.2 Using the Windows sample application

If you have MS Visual C++ 6.00 or any later version available, you will be able to work with
a Windows sample project using emFile. Even if you do not have the Microsoft compiler,
you should read this chapter in order to understand how an application can use emfFile.

2.2.1 Building the sample application

Open the workspace FS_St art. sl n with MS Visual Studio (for example double-clicking it).
There is no further configuration necessary. You should be able to build the application
without any error or warning message.

2.2.2 Overview of the sample application

The sample project uses the RAM disk driver for demonstration. The main function of the
sample application Start. c calls the function Mai nTask(). Mai nTask() initializes the file
system and executes some basic file system operations. The sample application Start.c
step-by-step:

voi d mai n(void);
voi d mai n(void) ({

Mai nTask() ; (1)
}
voi d Mai nTask(void) {

u32 v;

FS_FI LE * pFile;

char ac[ 256] ;

char acFi | eNang[ 32] ;

const char * sVoluneNane = ""

FS X Log("Start\n");

/1

/1l Initialize file system

/1

FS Init(); [2)

I

/[l Check if lowlevel format is required

I

FS_For mat LLI f Requi r ed(sVol uneNan®) ; ©

I

/1 Check if volunme needs to be high level formatted.

I

if (FS_IsHLFornatted(sVol uneNane) == 0) { (4]
FS X Log("Hi gh-1evel format\n");
FS_For mat ( sVol umeNanme, NULL);

}
sprintf(ac, "Running sanple on \"%\"\n", sVol uneNane);
FS X Log(ac); (5]
v = FS_GCet Vol uneFr eeSpaceKB( sVol uneNane) ; (6]
if (v < 0x8000) {

sprintf(ac, " Free space: % u KBytes\n", v);
} else {

v >>= 10;

sprintf(ac, " Free space: % u MBytes\n", v);
}

FS X Log(ac);
sprintf(acFileName, "%\\File.txt", sVolunmeNane);

sprintf(ac, " Wite test data to file %\n", acFil eNane);
FS X Log(ac);
pFile = FS_FQpen(acFi | eNane, "w'); (7]
if (pFile) {

FS Wite(pFile, "Test", 4); (8]
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FS _FC ose(pFile);

} else {
sprintf(ac, "Could not open file: % to wite.\n", acFileNane);
FS X Log(ac);

}
v = FS_GCet Vol uneFr eeSpaceKB( sVol uneNane) ; o
if (v < 0x8000) {
sprintf(ac, " Free space: % u KBytes\n", v);
} else {
v >>= 10;
sprintf(ac, " Free space: % u MBytes\n", v);
}

FS X Log(ac);
FS_Unnount ( sVol umeNane) ;

FS_X_Log("Fi ni shed\ n") ; ®
while (1) {
}

O Application start
mai n. c calls Mai nTask() .

® File system initialization
Mai nTask() initializes and adds a device to emFile.

© Low-level formatting
Checks if volume is low-level formatted and formats if required.

® High-level formatting
Checks if volume is high-level formatted and formats if required.

©® Volume name
Outputs the volume name.

® Free space before operation

Calls FS_Get Vol uneFr eeSpace() and outputs the return value - the available free space
of the RAM disk - to console window.

® File creation
Creates and opens a file test with write access (Fi | e. t xt ) on the device.

O File write
Writes 4 bytes into the file and closes the file handle or outputs an error message.

© Free space after operation

Calls FS_Get Vol unmeFr eeSpace() and outputs the return value - the available free space of
the RAM disk - again to console window.

® End of application
Outputs a quit message and runs into an endless loop.

2.2.3 Stepping through the sample application
O Application start

After starting the debugger by stepping into the application, your screen should look like
the screenshot below. The main function calls Mai nTask() .
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©0 FS_Start (Debugging) - Microseft Visual Studio == ]
File Edit View Project Build Debug Team Data Tools VMware Test Window Help
PSS % @9 -0 -85 b [Debug Win32 e
iDRhbaeEZFEEZ2(0PEF 3@l b 0 aa|o =% e |3
| Process: |[5092] FS_Start.exe ~| Thread: |[284] Main Thread BR 4 2
Solution Explorer MRl rain.c X
B2 & Ea (Global Scope) - [ % main(void) >
A Solution 'FS_Start' (1 project) 41 | */ +
. [ FS_Start 42 | extern void MainTask(void); a
43
B
45 | =*
ag | * Public code
a7 | *
43 | dEdEkkkkkkdkkkkRkdRRd Rk ik bkdkkkkkkk Rk kR Rk kR kR Rk Rk kb bk ko
43 | */
5@
51 /it t ittt
52 *
53 | * main() E
54 | */
55 wold main{void);
=» 56 Elvoid main(veid) {
57 MainTask();
s8 |}
59
6B [o]fEFEEEE o] i / v
W0% - | ] ] »
Autos * 0 X Call Stack * I
Name Value Type = Name Langua ~
-+ F5_Start.exe!main() Line 56 C
FS_Start.exe!_tmainCRTStartup() | C
FS_Start.exe!lmainCRTStartup() Lin
kernel32.dII7757338a(0)
[Frames below may be incorrect af
ntdll.dll!77 69882()
= ntdIl.dlll77 698550 ik

Application start

® File system initialization

The first thing called from Mai nTask() is the emFile function FS_I nit (). This function
initializes the file system and calls FS_X_ AddDevi ces() . The function FS_X AddDevi ces()
is used to add and configure the used device drivers to the file system. In the example
configuration only the RAM disk driver is added. FS | nit() must be called before using
any other emFile function. You should step over this function.
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©0 FS_Start (Debugging) - Microseft Visual Studio == ]
File Edit View Project Build Debug Team Data Tools VMware Test Window Help
PSP B9 - -85 b Dpebug Win32 | % 2

FIZ20@PP3 #5383 Q:ib uaals%=E%s e 3P,
| Process: |[5092] FS_Start.exe ~| Thread: |[284] Main Thread B &

Solution Explorer » 13 FEETHYE main.c

= ) - -
I-._é|| B | =] 094. (Global Scope) -l ¥ MainTask(void) -
A Solution 'FS_Start' (1 project) ;5 " o R ’ +
[0 Fs_start 63 printf("start\n"); :

64 = //

&5 // Initialize file system

66 7

67 FS_Init();

88 = //

59 // Check if low-level format is required

78 7

71 FS_FormatLLIfRequired(svVolName); —

2.2 /M =

73 // Check if wvolume needs to be high level formatted.

74 7

75 if (FS_IsHLFermatted(sVolName) == @) {

= 76 | printf("High-level format\n™);

77 FS_Format(sVolName, NULL);

78 1

79 printf("Running sample on \"¥s\"\n", sVolName);

ge v = F5_GetVelumeFreeSpacekB(sVolName); -

- ff s o momcEss

100 % - < | m »

* B 3 Call Stack

Mame Value Type = Name Langua =
* @ FSIsHLForn O int | F5_Start.exe!MainTazk() Line76 | C
W sVolMame | 0x0131cdd0 ™" 3, ~| const char* F5_Start.exelmaini) Line 58 C

FS_Start.exe!_tmainCRTStartup() | €
F5_Start.exe!mainCRTStartup() Lin C
kernel32.dII'7757338a()

[Frames below may be incorrect ay

- nitdll.dlIf77 e69882() -

m

File system initialization

Low-level formatting

If the initialization was successful, FS_For nat LLI f Requi red() is called. It checks if the
volume is low-level formatted and formats the volume if required. You should step over
this function.

High-level formatting

Afterwards FS | sHLFor mat t ed() is called. It checks if the volume is high-level formatted
and formats the volume if required. You should step over this function.

Volume name
The volume name is printed in the console window.

Free space before operation

The emFile function FS_Get Vol uneFr eeSpace() is called and the return value is written
into the console window.

File creation

Afterwards, you should get to the emFile function call FS_FOpen() . This function creates
a file named Fi | e. t xt in the root directory of your RAM disk. Stepping over this function
should return the address of an FS_FI LE structure. In case of any error, it would return 0,
indicating that the file could not be created.
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©0 FS_Start (Debugging) - Microseft Visual Studio == ]
File Edit View Project Build Debug Team Data Tools VMware Test Window Help
PSP B9 - -85 b Dpebug Win32 | % 2
iDdhbheFEE(Z 2003 3@ Qi b o @ a|>=(E%|Hx %[|F-.

| Process: | [4820] FS_Start.exe ~| Thread: | [3506] Main Thread B &

Solution Explorer » 13 FEETHYE main.c

=] 2| Ea (Global Scope) - | =% MainTask{void) -
g EnluliondEs Startiflpmisch) 73 // Check if volume needs to be high level formatted. +
[31 FS_Start 2a Y .
75 if (FS_IsHLFermatted(sVolName) == @) {
76 printf("High-level format\n™);
77 FS_Format(sVolName, NULL);
78 1
79 printf("Running sample on \"¥s\"\n", sVolName);
ge v o= FS_GetVolumeFreeSpacel{B(s‘JolNlame);
81 if (v <= ew7fff) {
82 printf(" Free space: ¥lu KBytes\n", v);
83 } else { | |
34 v o»x= 183
85 printf(" Free space: ¥lu MBytes\n", v); s
36 1
87 sprintf(ac, "¥s\\File.txt", sVolMame);
88 printf(" Write test data to file ¥s\n", ac);
89 pFile = FS_FOpen(ac, "w");
= 98 if (pFile) {
a1 FS_Write(pFile, "Test™, 4); -
100 % - < | n ’
* B 3 Call Stack
Name Value Type = Name Lang ~
* @ FS_FOpen ret| 0x0017730 {pFileObj=0x0017¢ FS_FILE* | F5_Start.exelMainTask() Line 90 C
¥ ac 0004688 "\Filetdt” 4 +| char [25¢ F5_Start.exelmaini) Line 58 C
¥ pFile 00017730 {pFileOhbj=0x0017¢ F5_FILE* F5_Start.exel_tmainCRTStartup() Linf C |2
F5_Start.exe!mainCRTStartup() Linel C
kernel32.dII'7757338a()
[Frames below may be incorrect and/| N
- nitdll.dlIf77 e69882() -

Col 36

File creation

® File write

If FS_FOpen() returns a valid pointer to an FS_FI LE structure, the sample application will
write a small ASCII string to this file by calling the emFile function FS Wi te(). Step over
this function. If a problem occurs, compare the return value of FS_ Wit e() with the length
of the ASCII string, which should be written. FS_ Wi te() returns the number of elements
which have been written. If no problem occurs the function emFile function FS_FOd ose()
should be reached. FS_FC ose() closes the file handle for Fi | e. t xt . Step over this function.

© Free space after operation

Continue stepping over until you reach the place where the function FS_Get Vol uneFr eeS-
pace() is called. The emFile function FS_Get Vol uneFr eeSpace() returns available free dri-
ve space in bytes. After you step over this function, the variable v should have a value
greater than zero.

©® End of application
The return value is written in the console window.
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i | C\emFile\\output/Debugh\FS_Start.exe o[- B[]

Start
High-level format
Running zample on
Free space: % kbytes
Write test data to file “File.txt

End of application

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



49 CHAPTER 2 Further source code examples

2.3 Further source code examples

Further source code examples which demonstrate directory operations and performance
measuring are available. All emFile source code examples are located in the Sanpl e/ FS/
Appl i cati on folder of the emFile shipment.

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



50 CHAPTER 2 Recommended project structure

2.4 Recommended project structure

We recommend keeping emFile separate from your application files. It is good practice to
keep all the program files (including the header files) together in the FS subdirectory of
your project’s root directory. This practice has the advantage of being very easy to update
to newer versions of emFile by simply replacing the FS directory. Your application files can
be stored anywhere.

Warning

When updating to a newer emFile version as files may have been added, moved or
deleted, the project directories may need to be updated accordingly.

Warning

Always make sure that you have only one version of each file!

It is frequently a major problem when updating to a new version of emFile if you have old
files included and therefore mix different versions. If you keep emFile in the directories as
suggested (and only in these), this type of problem cannot occur. When updating to a newer
version, you should be able to keep your configuration files and leave them unchanged.
For safety reasons, we recommend backing up (or at least renaming) the FS directories
before updating.
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Chapter 3

Running emFile on target
hardware

This chapter explains how to integrate and run emFile on your target hardware. It explains
this process step-by-step.
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3.1 Integrating emFile

The default configuration of emFile contains a single storage device: a RAM disk. This should
always be the first step to check if emFile functions properly on your target hardware.
We assume that you are familiar with the tools you have selected for your development
(compiler, project manager, linker, etc.). You should therefore be able to add files, add
directories to the include search path, and so on. It is also assumed that you are famil-
iar with the OS that you will be using on your target system (if you are using one). The
SEGGER Embedded Studio IDE (https://www.segger.com/embedded-studio.html) is used
in this document for all examples and screenshots, but every other ANSI C toolchain can
also be used. It is also possible to use makefiles; in this case, when we say “add to the
project”, this translates into “add to the makefile”.
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3.2 Procedure to follow

Integration of emFile is a relatively simple process, which consists of the following steps:

Step 1: Creating a start project without emFile.
Step 2: Adding emFile to the start project.
Step 3: Adding the device driver.

Step 4: Activating the driver.

Step 5: Adjusting the RAM usage.
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3.3 Step 1: Creating a simple project without emFile

We recommend that you create a small “hello world” program for your system. That project
should already use your OS and there should be a way to display text on a screen or
serial port. If you are using the SEGGER embOS (https://www.segger.com/products/rtos/
embos/), you can use the start project shipped with the embQOS for this purpose.

Project ltems Code Data+RO
Solution ‘emFile’
a [T Project ‘emFile’

4 ‘3 npplication 1 file

%* emFile - SEGGER Embedded Studio for ARM V6.20a (64-bit) - Licensed to SEGGER (Company-Wide Lice.. - O X

File Edit  view  Search Mavigate  Project  Build Debug  Target  Tools window  Help

ol x B9 x

€71 Debug -3 @ o g e D k)
Public code ~

7] main.c <
a4 I3 Setup  2files : main()
;
@ Cortex M Startup.s void main(void);
dan] thumb_crto.s void main(void) {
printf("Hello world!\n");
while (1) {
i
} ’ v
< >+
B a X
Show: |Transcript T Y Y, Tasks v X
il Preparing solution ‘emFile’ rs
Completed
j Restoring state from previous session
> Completed
|&/] SEGGER Embedded Studio is ready to use
Completed W
Disconnected (Linkl @ Built 0K INS (No editor)

Start project
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3.4 Step 2: Adding emFile to the start project

Add all source files from the following directories (and their subdirectories) to your project:
Appl i cati on (Only one file located in this directory has to be included)

Config
FS

Step 2: Adding emFile to the start project

Sanpl e/ FS/ OGS (Only one file located in this directory has to be included and only if the
application uses an RTOS. The included file must be compatible with the RTOS used).

SEGGER

It is recommended to keep the provided folder structure.

“ emfFile - SEGGER Embedded Studio V2.12 - Licensed to Marius | |
File Edit View Search Mavigate Templates Project Build Debug Target WCS Tools Window Help _E__Jstandard ¥
Project Explorer | I main. . | B x
£} Debug DA&-H®eFr-|lee %
Project Items = T | .
Solutlorj emFlIe_ . PubLic code
4 [7] Project ‘emFile” 25.0K 17.2K *
a aAppIication P = T T T T T e e s T T T T
- &) Fs_start.c 0.3K 0.2K
: g:j main.c 0.0K -
- [0 Config  3fies x
. DFS B4 files - matn()
4 a Sample */
- [_1 Driver void main(void);
. [£3 o5 (1fe void main{void) {
. [ SEGGER T MainTask();
H
3 D Setup 2fies
. SI Output Files Cp sEEmEEs I
-
4[] 3
OQutput @ =
Show: | Transcript Yo N | Tasks -
—' Completed 1000 projects/s a
J| Preparing solution ‘emFile” 1 projects in 0.0s
— Completed 250 projects/s
7| Restoring state from previous session Completed in0.1s
— Completed 0 files/s =
H

4

C) Disconnected [J-Link) O Built OK

INS (Mo editor)

Add source files

3.4.1 Configuring the include path

The include path is the path in which the compiler looks for include files. In cases where
the included files (typically header files, . h) do not reside in the same directory as the C
file to compile, an include path needs to be set. In order to build the project with all added
files, you will need to add the following directories to your include path:

Config
FS
SEGGER
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% SEGGER Embedded Studio V2.12 - Property Editor ==

Set User Include Directories

Solution: emFile
Configuration: Common

User Include Directories:

tonfig
F5
SEGGER

oK ] | Cancel

Specifies the user include path. This property will have macro expansion applied to
it,

Include paths

3.4.2

Select the start application

For quick and easy testing of your emFile integration, start with the code found in the
Appl i cation folder of the shipment. Exclude all files in the Application folder of your
project except the supplied mai n. ¢ and FS_Start. c files. The application performs the
following steps:

3.4.3

mai n. ¢ calls Mai nTask() .

Mai nTask() initializes and adds a device to file system.

Checks if volume is low-level formatted and formats if required.

Checks if volume is high-level formatted and formats if required.

Outputs the volume name.

Calls FS_Get Vol uneFr eeSpace() and outputs the return value -- the available total
space of the RAM disk -- to console window.

Creates and opens a file test with write access (Fi |l e. t xt ) on the storage device
Writes 4 bytes of data into the file and closes the file handle or outputs an error message.
Calls FS_Get Vol uneFr eeSpace() and outputs the return value -- the available free space
of the RAM disk -- again to console window.

Outputs a quit message and runs into an endless loop.

Build the project and test it

Build the project. It should compile without errors and warnings. If you encounter any
problem during the build process, check your include path and your project configuration
settings. The start application should print out the storage space of the device twice, once
before a file has been written to the device and once afterwards.
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Step 3: Adding the device driver

3.5 Step 3: Adding the device driver

To configure emFile with a device driver, two modifications have to be performed:

e Adding device driver source to project.
e Adding hardware routines to project.

Each step is explained in the following sections. For example, the implementation of the
MMC/SD driver is shown, but all steps can easily be adapted to every other device driver

implementation.

3.5.1 Adding the device driver source to project

Add the driver sources to the project and add the directory to the include path.

% emFile - SEGGER Embedded Studio V2.12 - Licensed to Marius ===
File Edit View Search Mavigate Templates Project Build Debug Target WCS Tools Window Help E_bstandard ¥
Project Explorer E| | = MMC_SD_CardMode_Drv.c E X
£2 Debug DaR-&@eFY-||ee &
Project Ttems = m P TR E————————————
DS x
a F5_Read.c = _ExecGoldleState
£ "] F5_ReadAhead.c =
a FS_Rename.c * Fu:ctl'sr’.' .J'e-:-:rl'ptl'sr.' R + e o
* ecutes the command IDLE_STAT MDe). This 1is
(] Fs_Sectorsize.c xecutes the command GO_IDLE_STATE (CHDA). This is
. * command send to g cord before identificotion and 1ir
g F5_SetEndOfFile.c 1652 * The card does not onswer to this command.
t"] FS_SetFilePos.c sy
a F5_Storage.c static void _ExecGoIdleState(MMC_CM_INST * pInst) {
b Fs_Storage.h CMD_INFO CmdInfo;
6] FS_Time.c FS_MEMSET(&CmdInfo, @, sizeof(CmdInfo));
-] Fs_Truncate.c CmdInfo.Index = CMD_GO_IDLE_STATE;
ﬁ F5_Types.h CmdInfo.Flags = FS_MMC_CMD_FLAG_INITIALIZE;
g FS_Unmount.c _ExecCmd(pInst, &CmdInfo);
a FS_Verify.c _Delay(pInst, 18); f/ TBD: This delay is probal
CE NERIN: 1N/ {EC MTVDE NDTUED TMMIT M S0 TRIEFE CSTATEY
a F5_Volume.c 4 @ 4
a FS_Warn.c
X
£ ] Fs_Write.c Output a
£ FS_WriteBuffer.c Show: | Transcript Yo Yo | | Tasks =
a MMC_SD_CardMode_Drv.c —' Completed 1000 projects/s a
ﬁ MMC_SD_CardMode_X_HW.h J| Preparing solution ‘emFile’ 1 projects in 0.0s
a RAMDISK. ¢ — Completed 111 projects/s
a WinDrive.c ~7| Restoring state from previous session Completed in0.1s
- [_J sample — Completed 0 files/s
- [ SEGGER  7fies ¥
. [ setup  2fies -
() Disconnected (Simulator] gy Built OK  INS {No editor)

Add device driver

Most drivers require additional hardware routines to work with the specific hardware. If
your driver requires low-level I/O routines to access the hardware, you will have to provide
them. Drivers which require hardware routines are:

NAND flash
NOR flash with serial devices
MMC/SD cards

NOR flash with CFI compliant devices
RAM disk

Compact flash / IDE Drivers which do not require hardware routines are:

Nearly all drivers have to be configured before they can be used. The runtime configuration
functions which specify for example the memory addresses and the size of memory are
located in the configuration file of the respective driver. All required configurations are
explained in the configuration section of the respective driver. If you use one of the drivers
which do not require hardware routines skip the next section and refer to Step 4: Activating

the driver on page 59.
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3.5.2 Adding hardware routines to project

A template with empty function bodies and in most cases one ore more sample implementa-
tions are supplied for every driver that requires hardware routines. The easiest way to start
is to use one of the ready-to-use samples. The ready-to-use samples can be found in the
subfolders Sanpl e/ FS/ Dri ver/ <DRI VER_DI R> of the emFile shipment where DRI VER DI Ris
the type of the device driver. You should check the Readne. t xt file located in the driver di-
rectory to see which samples are included. If there is one which is a good or close match for
your hardware, it should be used. Otherwise, use the template to implement the hardware
routines. The template is a skeleton driver which contains empty implementations of the
required functions and is the ideal base to start the implementation of hardware specific I/
O routines. What to do Copy the compatible hardware function sample or the template into
a subdirectory of your work directory and add it to your project. The template file is located
in the Sanpl e/ FS/ Dri ver/ <DRI VER DI R> folder; the example implementations are located
in the respective directories. If you start the implementation of hardware routines with the
hardware routine template, refer to Device drivers on page 389 for detailed information
about the implementation of the driver specific hardware functions, else refer to section
Step 4: Activating the driver on page 59.

Note

You cannot run and test the project with the new driver on your hardware as long as
you have not added the proper configuration file for the driver to your project. Refer
to section Step 4: Activating the driver on page 59 for more information about the
activation of the driver with the configuration file.
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Step 4: Activating the driver

After adding the driver source, and if required the hardware function implementation,
copy the FS_Conf i g<DRI VER_NAME>. ¢ file (for example, FS_Conf i gMMC_Car dMbde. ¢ for the

MMC/SD card driver using card mode) into the Conf
and add it to your project.

i g folder of your emFile work directory

% emFile - SEGGER Embedded Studio V2.12 - Licensed to Marius

[E=N B

a4 =3 MMC_CM
&1 FS_MMC_HW_CM_Template.c
1 os

- [0 SEGGER  Tfies

1file

Fu

File Edit View 5Search [Mavigate Templates Project Build Debug Target VCS Tools MWindow Help _E__Jstandard ¥
Project Explorer e BN Fs_MMC_HW_CM_Template.c B x
1% Debug ODQ&- & @efy ~||e6 %
Project Ttems — = SRR AR A I A I I A IEAIF A I I A I I A A I I A S I I A I I A IEIEIIREIIE LS -
Solution ‘emFile’ . e P
* _HW IshiriteProtected
4 [T] Project ‘emfFile” . Ao L AEEREER,
4 ‘=3 Application 2fies * Function description
g:j F5_Start.c * Returns whether card is write protected or not.
&) main.c oo . ) =
. [ Config |3fiks static int _HW_IsWriteProtected (U8 Unit) {
g =T FS_USE_PARA(Unit);
. [ FS |87 fies return ©;
4 a Sample T
4 a Drriver 8

nction description

L

. Sat I fles Cote the racnnnce +ima ant unlne aduen in AN e
[C0 Setup 2 ‘ @ "
Output @ =
Show: | Transcript Ve Ty | Tasks =
—' Completed 1000 projects/s a
—’l Preparing solution "emFile” 1 projects in 0.0s
— Completed 111 projects/s
7| Restoring state from previous session Completed in0.1s
— Completed 0 files/s =
7]
- -
C) Disconnected [Simulator) O Built OK  INS (Mo editor)

Add template driver

The configuration files contain, all the runtime configuration functions of the file system.
The configuration files include a start configuration which allows a quick and easy start
with every driver. The most important function for the beginning is FS_X AddDevi ces() . It
activates and configures the driver, if required. A driver which does not require hardware

routines has to be configured before it can be used.

3.6.1 Modifying the runtime configuration

The following example a single CFI compliant NOR f
size of 256 Mbytes to the file system. The base add

the NOR flash are defined using the macros FLASHO_

lash chip with a 16-bit interface and a
ress, the start address and the size of
BASE_ADDR, FLASHO_START_ADDR and

FLASHO_SI ZE. Normally, only the “Defines, configurable” section of the configuration files
requires changes for typical embedded systems. The “Public code” section which includes

the time and date functions and FS_X_ AddDevi ces
most systems.

() does not require modifications on

/*********************************************************************

Defines, configurable

This section is the only section which requires changes for
typi cal enmbedded systens using the NOR flash driver with a
si ngl e devi ce.

E I B

*
EE Ik S S kR O S S S R S O O

*/
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#defi ne ALLOC Sl ZE 0x10000 /'l Size of nenory dedicated to the file

/1l system This value should be fine-tuned
/'l according for your system

#def i ne FLASHO_BASE ADDR  0x40000000 /1 Base address of the NOR flash device
/!l to be used as storage
#def i ne FLASHO_START_ADDR 0x40000000 /1 Start address of the first sector

/!l to be used as storage. If the entire
/1 device is used for file system
/1 it is identical to
/'l the base address.
#def i ne FLASHO_SI ZE 0x200000
/'l Nunber of bytes to be used for storage

/*********************************************************************

Static data.

E I I I

Thi s section does not require nodifications in nost systens.

*

EE R IR R S I S R IR R I I I R I I I R R R R I I R R I I R R R R I I R I R R I R S I R S R I Rk I I

*/

static U32 _aMenBl ock[ ALLOCC SI ZE / 4]; /'l Menory pool used for sem -dynam c
/1 allocation in FS_Assi gnMenory().

/*********************************************************************

Publ i ¢ code

E I I R

Thi s section does not require nodifications in nbst systens.

*

R R R S kS O O S R S R O S

*/

/*********************************************************************
FS_ X AddDevi ces

Function description

This function is called by the FS during FS Init().
It is supposed to add all devices, using primarily FS_AddDevice().

E I I

vé)i d FS_X AddDevi ces(void) {

FS_Assi gnMenor y( & aMenBl ock[ 0], si zeof (_aMenBl ock));

;; Add driver the NOR driver.

L/S_AddDevi ce(&FS_NOR Driver);

;; Configure the NOR flash interface.

L/S_N(R_Set PhyType(0, &FS_NOR PHY_CFl _1x16);

FS_NOR Configure(0, FLASHO BASE ADDR, FLASHO START ADDR, FLASHO_ S| ZE);
;; Configure a read buffer for the file data.

L/S_Oonfi gFil eBufferDefault (512, 0);

}

After the driver has been added, the configuration functions (in this example FS_NOR_Set -
PhyType() and FS_NOR Confi gure() ) should be called. Detailed information about the dri-
ver configuration can be found in the configuration section of the respective driver. Refer to
section Runtime configuration on page 395 for detailed information about the other run-
time configurations of the file system. Before compiling and running the sample application
with the added driver, you have to exclude FS_Confi gRAMDI sk. ¢ from the project.

Note
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For the drivers which required hardware access routines, if you have only added the
template with empty function bodies until now, the project should compile without
errors or warning messages. But you can only run the project on your hardware if you
have finished the implementation of the hardware functions.
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3.7 Step 5: Adjusting the RAM usage

The file system needs RAM for management purposes in various places. The amount of RAM
required depends primarily on the configuration, especially the drivers used. The drivers
which have their own level of management (such as NOR / NAND drivers) require in general
more RAM than the “simple” drivers such as for hard drives, compact flash or MMC/SD
cards. Every driver needs to allocate RAM. The file system allocates RAM in the initialization
phase and holds it while the file system is running. The macro ALLOC_SI ZE which is located
in the respective driver configuration file specifies the size of RAM used by the file system.
This value should be fine-tuned according to the requirements of your target system.

Per default, ALLOC_SI ZE is set to a value which should be appropriate for most target sys-
tems. Nevertheless, you should adjust it in order to avoid wasting too much RAM. Once
your file system project is up and running, you can check the real RAM requirement of the
driver via the public variable FS_d obal . MenmVanager . NunByt esAl | ocat ed. Check the val-
ue of FS_d obal . MenmVanager . NunByt esAl | ocat ed after the initialization of the file system
and after a volume has been mounted. At this point FS_d obal . MenMVanager . NunByt esAl -
| ocat ed can be used as reference for the dynamic memory usage of emFile. You should
reserve a few more bytes for emFile as the value of FS_G obal . MenVanager . NunByt esAl -
| ocat ed is at this point, since every file which is opened needs dynamic memory for main-
tenance information. For more information about resource usage of the file handlers, please
refer to Dynamic RAM usage on page 397.

Note

If you define ALLOC Sl ZE with a value which is smaller than the appropriate size, the
file system will run into FS_X Pani c() . If you define ALLOC SI ZE with a value which
is above the limits of your target system, the linker will give an error during the build
process of the project.
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API functions

This chapter provides a detailed description of emFile API layer.

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



64 CHAPTER 4 General information

4.1 General information

Any functions or data structures that are not described in this chapter but are exposed
through inclusion of the FS. h header file must be considered private and subject to change.

4.1.1 Volume, file and directory names

A volume, file or directory name is a O-terminated string the application can use as a
parameter to an API function (such as FS_FQpen() ) to identify a volume, file or directory
the API function has to operate on.

A file or directory name contains the following mandatory and optional elements where the
optional elements are surrounded by []:

[ Vol umeName: [ Unit No: ]][ Di r Pat h] Fi | eNane| Di r Nare

e Vol unreNane is the name of the volume on which the file or directory is located. If not
specified, the first configured volume is assumed.

e UnitNo is the index of the volume on which the file or directory is located. If not
specified, the index 0 is assumed. It is not allowed to specify a unit number if volume
name has not been specified.

e DirPath is the complete directory path to an already existing subdirectory. Di r Pat h
has to start and end with a directory delimiter character. The names of directories in
the path are also separated by directory delimiter. The directory delimiter character can
be configured at compile time via FS_DI RECTORY_DELI M TER configuration define. The
default directory delimiter is the "\’ character. The root directory is assumed if Di r Pat h
is not specified. emFile does not support relative file or directory names therefore the
application has to always specify the full path a to a file or directory.

e FileNane or Dir Nane is the name of the file or directory that has to be accessed by
the file system. If volume is formatted as FAT and the support for long file name is
not enabled, all file and directory names directory names have to follow the standard
FAT 8.3 naming convention. The same applies to the directory names in Di r Pat h. EFS
comes with native support for long file names. The length of a file or directory name
is limited to 235 valid characters.

A volume name contains the following mandatory and optional elements where the optional
elements are surrounded by []:

Vol umeNane: [ Uni t No: ]

Vol umreNare and Uni t No have the same meaning as described above.

Examples
The following examples specify the same file name assuming that the first driver added to
file system is the NAND driver.

o “DirNanme\Fil eNane.txt”
e “nand:\DirNanme\ Fi | eNane. t xt”
e “nand: 0:\D rNane\ Fi | eNane. t xt”

The following examples specify the same volume name assuming that the first driver added
to file system is the NOR driver.

“nor”
e “nor:0:”
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API function overview

The table below lists the available API functions within their respective categories.

Function ‘

Description

File system control functions

FS Init() Starts the file system.

FS Delnit() Frees allocated resources.

FS_Nount () E}l::(l)t(ljﬂlzes a volume in default access
FS_NMbunt Ex() Initializes a volume in a specified access

mode.

FS_Set Aut oMount ()

Sets the automatic mount behavior.

FS_Sync()

Saves cached information to storage.

FS_Unnount ()

Synchronizes the data and marks the vol-
ume as not initialized.

FS_Unnount For ced()

Marks the volume as not initialized.

File system configuration functions

FS_AddDevi ce()

Adds a driver to file system.

FS_AddPhysDevi ce()

Adds a device to file system without as-
signing a volume to it.

FS_Assi gnMenory()

Assigns a memory pool to the file system.

FS_Confi gFi | eBuf f er Defaul t ()

Configures the size and flags for the file
buffer.

FS LOGVOL_Create()

Creates a driver instance.

FS LOGVOL_AddDevi ce()

Adds a storage device to a logical volume.

FS Set Fi | eBuf f er Fl ags()

Changes the operating mode of the file
buffer.

FS_Set Fi | eBuf f er Fl agsEx()

Changes the operating mode of the file
buffer.

FS SetFil eWiteMde()

Configures the file write mode.

FS SetFil eWiteMdeEx()

Configures the write mode of a specified
volume.

FS_Set MenmHandl er ()

Configures functions for memory manage-
ment.

FS_Set MaxSect or Si ze()

Configures the maximum size of a logical
sector.

File access functions

FS Fd ose() Closes an opened file.
FS FGets() Reads a line of text from file.
Opens an existing file or creates a new
FS_FOpen() Orﬁ’e_ 9
FS_FpenEx() Opens an existing file or creates a new

one.

FS FPrintf()

Writes a formatted string to a file.

FS FPut s() Writes a 0-terminated string to a file.
FS_FRead() Reads data from file.

FS FSeek() Sets the current position in file.

FS FWite() Writes data to file.
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Function

Description

FS FTel I ()

Returns current position in file.

FS GetFil eSize()

Returns the size of a file.

FS GetFil eSi zeEx()

Returns the size of a file.

FS Read()

Reads data from a file.

FS_Set EndCf Fi | e()

Sets the file size to current file position.

FS SetFil eSi ze()

Sets the file size to the specified number
of bytes.

FS SyncFil e()

Synchronizes file to storage device.

FS Truncate()

Changes the size of a file.

FS_ Verify() Verifies the file contents.

FS Wite() Writes data to file.
Operations on files

FS CopyFil e() Copies a file.

FS_CopyFi | eEx()

Copies a file.

FS GetFileAttributes()

Queries the attributes of a file or directory.

FS GetFilelnfo()

Returns information about a file or directo-
ry.

FS GetFil eTi me()

Returns the creation time of a file or direc-
tory.

FS GetFil eTi meEx()

Gets the timestamp of a file or directory.

FS Modi fyFil eAttributes()

Sets / clears the attributes of a file or di-
rectory.

Moves a file or directory to another loca-

FS_Move() tion.
FS Renpve() Removes a file.
FS Renane() Changes the name of a file or directory.

FS SetFileAttributes()

Modifies all the attributes of a file or direc-
tory.

FS Set Fi |l eBuf fer ()

Assigns a file buffer to an opened file.

FS SetFil eTi me()

Sets the creation time of a file or directory.

FS Set Fi |l eTi meEx()

Sets the timestamp of a file or directory.

FS W peFil e()

Overwrites the contents of a file with ran-
dom data.

Directory

functions

FS CreateDir ()

Creates a directory including any missing
directories from path.

FS Del eteDir ()

Removes a directory and its contents.

FS Fi ndd ose()

Ends a directory scanning operation.

FS FindFirstFile()

Initiates a directory scanning operation
and returns information about the first file
or directory.

FS_Fi ndNext Fi | e()

Returns information about the next file or
directory in a directory scanning operation.

FS_Fi ndNext Fi | eEx()

Returns information about the next file or
directory in a directory scanning operation.

FS_MKDir ()

Creates a directory.
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Function Description
FS_RnDir () Removes a directory.
Formatting functions
FS For mat () Performs a high-level format.

FS_Format LLI f Requi red()

Performs a low-level format.

FS_For mat Low()

Performs a low-level format.

FS I sHLFor natt ed()

Checks if a volume is high-level formatted
or not.

FS I sLLFormatted()

Returns whether a volume is low-level for-
matted or not.

Partitioning functions

FS Creat eGPT()

Partitions the specified volume using a GPT
(GUID Partition Table) partition scheme.

FS Creat eMBR()

Partitions the specified volume using
a MBR (Master Boot Record) partition
scheme.

FS Get GPTI nfo()

Returns information about the GPT parti-
tioning.

FS GetPartitionlnfoMBR()

Returns information about a MBR partition.

FS GetPartitionlnfoGPT()

Returns information about a GPT partition.

FS GetPartitioningSchene()

Returns information about how a storage
device is partitioned.

File system structure checking

FS_CheckAT()

Verifies the consistency of the allocation
table.

FS_CheckDir ()

Verifies the consistency of a single directo-
ry.

FS CheckDi sk()

Checks the consistency of the file system
structure.

FS CheckDi sk_Err Code2Text ()

Returns a human-readable text description
of a disk checking error code.

FS I nit Check()

Initializes a non-blocking disk checking op-
eration.

File system extended functions

FS Confi gEOFEr r or Suppr essi on()

Enables / disables the reporting of end-of-
file condition as error.

FS_Confi gPCSI XSupport ()

Enables / disables support for the POSIX-
like behavior.

FS ConfigWiteVerification()

Enables / disables the verification of the
written data.

FS Fil eTi meToTi neSt anp()

Converts a broken-down date and time
specification to a timestamp.

FS FreeSectors()

Informs the device driver about unused
sectors.

FS_Get Aut oMbunt ()

Returns information about how a volume is
automatically mounted.

FS GetFil el d()

Calculates a value that uniquely identifies
a file.

FS GetFileWiteMde()

Returns the write mode.
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Function

Description

FS GetFileWiteMdeEx()

Returns the write mode configured for a
specified volume.

FS_Get FSType()

Returns the type of file system assigned to
volume.

FS Get MaxSect or Si ze()

Queries the maximum configured logical
sector size.

FS_Get Memi nf o()

Returns information about the memory
management.

FS_Get Mount Type()

Returns information about how a volume is
mounted.

FS Get Nunti | esQpen()

Queries the number of opened file handles.

FS Get Nunti | esQpenEx()

Queries the number of opened file handles
on a volume.

FS_Get Nunvol unes()

Queries the number of configured vol-
umes.

FS_Get Vol uneAl i as()

Returns the alternative name of a volume.

FS_Get Vol uneFr eeSpace()

Returns the free space available on a vol-
ume.

FS Get Vol uneFr eeSpaceFi rst ()

Initiates the search for free space.

FS_Cet Vol uneFr eeSpaceKB()

Returns the free space available on a vol-
ume.

FS_Get Vol uneFr eeSpaceNext ()

Continues the search for free space.

FS_Get Vol unel nf o()

Returns information about a volume.

FS_Get Vol unel nf oEx()

Returns information about a volume.

FS_Cet Vol uneLabel ()

Returns the label of the volume.

FS_Get Vol uneNane()

Returns the name of a volume.

FS_ Get Vol uneSi ze()

Returns the size of a volume.

FS_ Get Vol uneSi zeKB()

Returns the size of a volume.

FS_Get Vol uneSt at us()

Returns the presence status of a volume.

FS_| sVol umeMount ed()

Checks if a volume is mounted.

FS Lock()

Claims exclusive access to file system.

FS LockVol ume()

Claims exclusive access to a volume.

FS_Set BusyLEDCal | back()

Registers a callback for busy status
changes of a volume.

FS_Set Char Set Type()

Configures the character set that is used
for the file and directory names.

FS Set FSType()

Sets the type of file system a volume.

FS Set MentCheckCal | back()

Registers a callback for checking of 0-copy
operations.

FS_Set Ti neDat eCal | back()

Configures a function that the file system
can use to get the current time and date.

FS_Set Vol uneAl i as()

Assigns an alternative name for a volume.

FS_Set Vol uneLabel ()

Modifies the label of a volume.

FS Ti neSt anpToFi | eTi ne()

Converts a timestamp to a broken-down
date and time specification.

FS_Unl ock()

Releases the exclusive access to file sys-
tem.
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Function

Description

FS_Unl ockVol une()

Releases the exclusive access to a volume.

Storage lay

er functions

FS STORAGE O ean()

Performs garbage collection on a volume.

FS_STORAGE_C eanEx()

Performs garbage collection on a volume.

FS_STORAGE_Cl eanOne()

Performs garbage collection on a volume.

FS STORAGE _C eanOneEx()

Performs garbage collection on a volume.

FS_STORAGE Del nit ()

Frees the resources allocated by the stor-
age layer.

FS STORAGE Fil |l Sectors()

Writes the same sector data to one or
more logical sectors.

FS _STORAGE Fi | | Sect or sEx()

Writes the same sector data to one or
more logical sectors.

FS_STORAGE_Fi ndVol une()

Searches for a volume instance by name.

FS STORAGE_Fi ndVol uneByDevi ce()

Searches for a volume instance by index.

FS_STORAGE_Fi ndVol uneByl ndex()

Searches for a volume instance by index.

FS_STORAGE_For mat LowEx( )

Formats the storage device.

FS STORAGE FreeSectors()

Informs the driver about unused sectors.

FS STORAGE FreeSect or sex()

Informs the driver about unused sectors.

FS_STORAGE Get Aut oMbunt Type()

Returns information about how a volume is
automatically mounted.

FS_STORAGE_Get Aut oMount TypeEx()

Returns information about how a volume is
automatically mounted.

FS_STORAGE_Get Ol eanCnt ()

Calculates the number of garbage collec-
tion sub-operations.

FS STORAGE Get O eanCnt Ex()

Calculates the number of garbage collec-
tion sub-operations.

FS STORAGE Cet Count ers()

Returns the values of statistical counters.

FS_STORAGE_Get Devi cel nfo()

Returns information about the storage de-
vice.

FS_STORAGE_Get Devi cel nf oEx()

Returns information about the storage de-
vice.

FS STORAGE Get Mount Type()

Returns information about how a volume is
mounted.

FS STORAGE Get Mount TypeEx()

Returns information about how a volume is
mounted.

FS_STORAGE_Get Sect or Usage()

Returns information about the usage of a
logical sector.

FS STORAGE Get Sect or UsageEx()

Returns information about the usage of a
logical sector.

FS STORAGE Get Vol uneSt at usEx()

Returns the presence status of a volume.

FS_STORAGE | nit ()

Initializes the storage layer.

FS_STORAGE | sLLFor mat t edEx()

Checks if a storage device is low-level for-
matted.

FS_STORAGE_Mbunt ()

Initializes a volume in a specified access
mode.

FS_STORAGE Mount Ex()

Initializes a volume in a specified access
mode.

FS _STORAGE ReadSect or ()

Reads the data of one logical sector.
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Function

Description

FS_STORAGE_ReadSect or Ex()

Reads the contents of one logical sector
from the storage device.

FS STORAGE ReadSect ors()

Reads the data of one or more logical sec-
tors.

FS STORAGE ReadSect or sEx()

Reads the contents of multiple logical sec-
tors from a storage device.

FS STORAGE RefreshSectors()

Reads the contents of a logical sector and
writes it back.

FS_STORAGE_Ref reshSect or sEx()

Reads the contents of a logical sector and
writes it back.

FS STORAGE Reset Counters()

Sets all statistical counters to 0.

FS STORAGE_Set Aut oMbunt Type()

Sets the automatic mount behavior.

FS_STORAGE_Set Aut oMount TypeEXx()

Sets the automatic mount behavior.

FS_STORAGE_Set OnDevi ceActi vityCall -
back()

Registers a function to be called on any
logical sector read or write operation.

FS_STORAGE_Sync()

Writes cached information to storage de-
vice.

FS STORAGE SyncEx()

Writes cached information to storage de-
vice.

FS STORAGE _SyncSect ors()

Synchronizes the contents of one or more
logical sectors.

FS_STORAGE_SyncSect or sEx()

Synchronizes the contents of one or more
logical sectors.

FS_STORAGE_Unnount ()

Synchronizes a volume and marks it as not
initialized.

FS STORAGE _Unnount Ex()

Synchronizes the volume and marks it as
not initialized.

FS_STORAGE_Unnount For ced()

Marks a volume it as not initialized.

FS_STORAGE_Unnount For cedEx()

Marks the volume as not initialized without
synchronizing it.

FS STORAGE WiteSector()

Modifies the data of a logical sector.

FS STORAGE Wi teSector Ex()

Writes a logical sector to the storage de-
vice.

FS STORAGE WiteSectors()

Modifies the data of one or more logical
sectors.

FS _STORAGE Wit eSect or sEx()

Writes multiple logical sectors to the stor-
age device.

FAT related functions

FS FAT Confi gDirtyFl agUpdat e()

Enables / disables the update of the flag
that indicates if the volume has been un-
mounted correctly.

FS_FAT_Confi gFATCopyMai nt enance()

Enables / disables the update of the sec-
ond allocation table.

FS_FAT_Conf i gFSI nf oSect or Use()

Enables / disables the usage of information
from the FSInfo sector.

FS _FAT Confi gROFi | eMovePer mi ssi on()

Enables / disables the permission to move
(and rename) files and directories with the
read-only file attribute set.

FS_FAT _Di sabl eLFN()

Disables the support for long file names.
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Function

Description

FS_FAT_For mat SD()

Formats the volume according to specifica-
tion of SD Association.

FS_FAT_Get Confi g()

Returns information about how the FAT
component is configured to operate.

FS FAT Get LFNConverter ()

Returns the type of configured file name
converter.

FS_FAT_G owRoot Di r ()

Increases the size of the root directory.

FS_FAT_Set LFNConverter ()

Configures how long file names are to be
encoded and decoded.

FS_FAT Support LFN()

Enables the support for long file names.

EFS relate

d functions

FS_EFS Confi gCaseSensitivity()

Configures how the file names are com-
pared.

FS_EFS Confi gSt at usSect or Support ()

Enables or disables the usage of informa-
tion from the status sector.

FS_EFS_Get Confi g()

Returns information about how the EFS
component is configured to operate.

FS EFS Set Fi | eNaneConverter ()

Configures how file names are to be en-
coded.

Error-handli

ng functions

FS ClearErr ()

Clears error status of a file handle.

FS _Error No2Text ()

Returns a human-readable text description
of an API error code.

FS_FEof ()

Returns if end of file has been reached.

FS FError ()

Returns error status of a file handle.

Configuration checking functions

FS_CONF_Get DebugLevel ()

Returns the level of debug information
configured for the file system.

FS CONF_GetDirectoryDelimter()

Returns the character that is configured as
delimiter between the directory names in a
file path.

FS_CONF_Get MaxPat h()

Returns the configured maximum number
of characters in a path to a file or directo-

ry.

FS_CONF_Get NunVol unes()

Returns the maximum number of volumes
configured for the file system.

FS CONF_Get OSLocki ng()

Returns the type of task locking configured
for the file system.

FS CONF_I sCacheSupport ed()

Checks if the file system is configured to
support the sector cache.

FS_CONF_I sDel ni t Supported()

Checks if the file system is configured to
support deinitialization.

FS_CONF_I sEFSSupport ed()

Checks if the file system is configured to
support the EFS file system.

FS CONF_I sEncrypti onSupport ed()

Checks if the file system is configured to
support encryption.

FS CONF_I sFATSupport ed()

Checks if the file system is configured to
support the FAT file system.
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Function Description

Checks if the file system is configured to

FS_CONF_I sFreeSect or Suppor t ed() support the “free sector” command.

Checks if the file system is configured to

FS CONF_I sJour nal Supported() support journaling.

Checks if the file system has been config-

FS_CONF_I sTri al Versi on() ured as a trial (limited) version.

Returns the version number of the file sys-

FS_Get Ver si on() tem

Obsolete functions
FS AddOnExi t Handl er () Registers a deinitialization callback.
FS C oseDir () Closes a directory.

Configures if the directory entry has be

FS_Confi gonWiteDir Updat e() updated after writing to file.

FS DirEnt 2Attr () Loads attributes of a directory entry.
FS Di r Ent 2Nane() Loads the name of a directory entry.
FS Di rEnt 2Si ze() Loads the size of a directory entry.

FS Dir Ent 2Ti me() Loads the time stamp of a directory entry.
FS_Get NunFi | es() API function.

FS QpenDir () API function.

FS ReadDir () Reads next directory entry in directory.

Sets pointer for reading the next directory

FS_Rewi ndDir () entry to the first entry in the directory.
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4.3 File system control functions
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4.3.1 FS_Init()

Description

Starts the file system.

Prototype

void FS I nit(void);

Additional information

FS I nit() initializes the file system and creates resources required for the access of the
storage device in a multi-tasking environment. This function has to be called before any
other file system API function.

Example

#i ncl ude "FS. h"

voi d Sanplelnit(void) {
FS_Init();
/11
/1 Access file system
/11
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4.3.2 FS_Delnit()

Description

Frees allocated resources.

Prototype

void FS Del nit(void);

Additional information

This function is optional. FS Del nit () frees all resources that are allocated by the file
system after initialization. Also, all static variables of all file system layers are reset in
order to guarantee that the file system remains in a known state after deinitialization.The
application can call this function only after it called FS_I nit ().

This function has to be used when the file system is reset at runtime. For example this is
the case if the system uses a software reboot which reinitializes the target application.

This function is available if the emFile sources are compiled with the FS_SUPPORT DEINI T
configuration define set to 1.

Example

#i nclude "FS. h"

voi d Sanpl eDel nit(void) {
FS_Init();
/11
/'l Access the file system..
/11
FS Delnit();
/11
/1 The file system cannot be accessed anynore.
/11

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



76 CHAPTER 4 File system control functions

4.3.3 FS_Mount()
Description

Initializes a volume in default access mode.

Prototype

int FS_Mount (const char * sVol uneNane) ;

Parameters

Parameter Description

The name of a volume. If the empty string is specified, the

sVol umeName first device in the volume table is used.

Return value

=0 Volume is not mounted.

FS MOUNT_RO Volume is mounted read only.

= FS MOUNT_RW  Volume is mounted read/write.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

The storage device has to be mounted before being accessed for the first time after file
system initialization. The file system is configured by default to automatically mount the
storage device at the first access in read / write mode. This function can be used to ex-
plicitly mount the storage device if the automatic mount behavior has been disabled via
FS Set Aut oMount (). Refer to FS_Set Aut oMount () for an overview of the different auto-
matic mount types.

Example

#include "FS. h"

voi d Sanpl eMount (voi d) {
FS Init();
/1
/1 Mount default volune in read / wite node.
/1
FS Mount ("");
/1
/'l Access the data stored on the file system
/1

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



77

4.3.4 FS_MountEx()

Description

CHAPTER 4 File system control functions

Initializes a volume in a specified access mode.

Prototype
int FS_Mount Ex(const char * sVol uneNane,
us Mount Type) ;
Parameters
Parameter Description
sVol umeNare The name o_f the volume. If the _empty string is specified, the
first device in the volume table is used.
Specifies how the volume has to be mounted.
Mount Type e FS MOUNT_RORead only access.
e FS MOUNT_RWRead / write access.
Return value
=0 Volume is not mounted.

FS MOUNT_RO Volume is mounted read only.

= FS MOUNT_RW  Volume is mounted read/write.
<0 Error code indicating the failure reason. Refer to FS_Error No2Text ().

Additional information

Performs the same operation as FS_Munt () while it allows the application to specify how
the storage device has to be mounted.

Example

#include "FS. h"

voi d Sanpl eMount Ex(voi d) {
FS_ Init();
11

/1 Mount default volune in read-only node.

Il

FS_Mount Ex("", FS_MOUNT_RO);

Il

/'l Access the data stored on the file system

Il
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4.3.5 FS_SetAutoMount()

Description

Sets the automatic mount behavior.

Prototype
voi d FS_Set Aut oMbunt (const char * sVol unreNane,
us Mount Type) ;
Parameters
Parameter Description
Pointer to a string containing the name of the volume. If the
sVol uneNane empty string is specified, the first device in the volume table

is used.

Specifies how the volume has to be mounted.

e FS MOUNT_RO Allows to automatically mount the
volume in read only mode.

Mount Type e FS MOUNT_RWAIllows to automatically mount the
volume in read / write mode.

e 0 Disables the automatic mount operation

for the volume.

Additional information

By default, the file system is configured to automatically mount all volumes in read / write
mode and this function can be used to change the default automatic mount type or to
disable the automatic mounting.

Example

#include "FS. h"

voi d Sanpl eSet Aut oMount (voi d) {
FS_Set Aut oMount ("", FS_MOUNT_R); /1 Mount default volune in read-only node.

}
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4.3.6 FS_Sync()

Description

Saves cached information to storage.

Prototype

int FS_Sync(const char * sVol uneNane);

Parameters

Parameter Description

Pointer to a string containing the name of the volume to be
sVol uneNane synchronized. If the empty string is specified, the first con-
figured volume is used.

Return value

=0 OK, volume synchronized
+0 Error code indicating the failure reason. Refer to FS_Err or No2Text () for more
information.

Additional information

The function write the contents of write buffers and updates the management information
of all opened file handles to storage device. All the file handles are left open. If configured,
FS Sync() also writes to storage the changes present in the write cache and in the journal.
FS Sync() can be called from the same task as the one writing data or from a different task.

Example

#i ncl ude "FS. h"
voi d Sanpl eSync(void) {

FS_Sync(""); /'l Synchroni ze the default vol une.
}
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4.3.7 FS_Unmount()
Description
Synchronizes the data and marks the volume as not initialized.

Prototype

voi d FS_Unnount (const char * sVol uneNane) ;

Parameters

Parameter Description

Pointer to a string containing the name of the volume to be
sVol uneNane unmounted. If the empty string is specified, the first device
in the volume table is used. Can not be NULL.

Additional information

This function closes all open files and synchronizes the volume, that is writes all cached
data to storage device. FS_Unnount () hast to be called before a storage device is removed
to make sure that all the information cached by the file system is updated to storage device.
This function is also useful when shutting down a system.

The volume is initialized again at the next call to any other file system API function that
requires access to storage device. The application can also explicitly initialize the volume
via FS_Mount () or FS_Mount Ex() .

Example

#i nclude "FS. h"
voi d Sanpl eUnmount (voi d) {

FS_Unnount (""); /1 Unmount the default vol une.

}
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4.3.8 FS_UnmountForced()

Description

Marks the volume as not initialized.

Prototype

voi d FS_Unnount For ced(const char * sVol uneNane) ;

Parameters

Parameter Description

Pointer to a string containing the name of the volume to be
sVol uneNane unmounted. If the empty string is specified, the first device
in the volume table is used.

Additional information

This function performs the same operations as FS_Unnount () . FS_Unnount For ced() has
to be called if a storage device has been removed before it could be regularly unmounted.
When using FS_Unnount For ced() there is no guarantee that the information cached by the
file system is updated to storage.

The volume is initialized again at the next call to any other file system API function that
requires access to storage device. The application can also explicitly initialize the volume
via FS_Mount () or FS_Mount Ex() .

Opened file handles are only marked as invalid but they are not closed. The application has
to close them explicitly by calling FS_Fd ose() .

Example

#i nclude "FS. h"
#include "FS_OCs. h"

voi d Sanpl eUnmount For ced(voi d) {
int |sPresent New,
int IsPresent;

I sPresent = FS_Get Vol uneStatus("");
while (1) {
I sPresent New = FS_Get Vol uneStatus("");
/1
/1 Check if the presence status of the storage device has been changed.
/1

if (IsPresentNew != |sPresent) {
if (IsPresentNew == FS_MEDI A | S _PRESENT) {
FS Mount ("");
} else {

FS_Unnount Forced("");
}

| sPresent = | sPresent New,

}
FS X_0S_Del ay(500);
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4.3.9 Volume mounting modes

Description

Modes for mounting a volume.

File system control functions

Definition
#define FS_MOUNT_RO  FS MOUNT_R
#define FS_MOUNT_RW  (FS_MOUNT_R | FS_MOUNT_W
Symbols
Definition Description
FS MOUNT_RO Read-only. Data can only be read from storage device.
FS_MOUNT_RW Ez\a/i?:é Write. Data can be read form and written to storage
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4.4 File system configuration functions

The file system control functions listed in this section can only be used in the runtime con-
figuration phase. This means in practice that they can only be called from within FS_X_ Ad-
dDevi ces().
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4.4.1 FS_AddDevice()

Description

Adds a driver to file system.

File system configuration functions

Prototype
FS_VOLUME *FS_AddDevi ce(const FS_DEVI CE_TYPE * pDevType);
Parameters
Parameter Description
DevTvpe Pointer to a function table identifying the driver that has
P yp to be added.

Return value

=0 OK, driver added.
=0 An error occurred.

Additional information

This function can be used to add a device or a logical driver to file system. The application
has to add at least one driver to file system.

The function performs the following operations:

Adds a physical device. This initializes the driver, allowing the driver to identify the
storage device if required and to allocate memory for driver level management of the
storage device. This makes sector operations possible.

Assigns a logical volume to physical device. This makes it possible to mount the storage
device, making it accessible for the file system and allowing file operations to be

performed on it.

Example

#i nclude "FS. h"

voi d FS_X AddDevi ces(voi d) {

/11
/| Basic configuration of the file system..
/11

Il

/1 Add and configure a device driver for NAND fl ash.

/11
FS_AddDevi ce( &S _NAND UNI _Driver);

/11
/1 Additional configuration of the file system..
/11
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4.4.2 FS_AddPhysDevice()

Description

Adds a device to file system without assigning a volume to it.

Prototype
i nt FS_AddPhysDevi ce(const FS_DEVI CE_TYPE * pDevType);
Parameters
Parameter Description
DevTvpe Pointer to a function table identifying the driver that has
P yp to be added.

Return value

=0 OK, storage device added.
+#0 An error occurred.

Additional information

This function can be used to add a device or a logical driver to file system. It works similarly
to FS_AddDevi ce() with the difference that it does not assign a logical volume to storage
device. This means that the storage device is not directly accessible by the application via
the API functions of the file system. An additional logical driver is required to be added via
FS AddDevi ce() to make the storage device visible to application.

FS AddPhysDevi ce() initializes the driver, allowing the driver to identify the storage device
as far as required and allocate memory required for driver level management of the device.
This makes sector operations possible.
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4.4.3 FS AssignMemory()

Description

Assigns a memory pool to the file system.

Prototype

voi d FS_Assi gnMenory(U32 * pData,
u32 NunmByt es) ;

Parameters
Parameter Description
Dat a A pointer to the start of the memory region assigned to
P file system.
NunByt es Size of the memory pool assigned.

Additional information

emFile comes with a simple semi-dynamic internal memory manager that is used to satisfy
the runtime memory requirements of the file system. FS_Assi gnMenory() can be used to
provide a memory pool to the internal memory manager of the file system. If not enough
memory is assigned, the file system calls FS_X Pani c() in debug builds which by default
halts the execution of the application. The actual number of bytes allocated is stored in the
global variable FS_d obal . MemVanager . NumByt esAl | ocat ed. This variable can be used to
fine-tune the size of the memory pool.

emFile supports also the use of an external memory manager (e.g. via malloc() and free()
functions of the standard C library). The selection between the internal and the external
memory management has to be done at compile time via the FS_SUPPORT_EXT_MEM MAN-
AGER define. The configuration of the memory management functions is done via FS_Set -
MermHandl er () .

This function has to be called in the initialization phase of the file system; typically in
FS X AddDevi ces(). The support for internal memory management has to be enabled at
compile time by setting the FS_SUPPORT_EXT_MEM MANAGER define to 0. FS_Assi gnMenory()
does nothing if the FS_SUPPORT_EXT_MEM MANAGER define is set to 1.

Example

#include "FS. h"
#define ALLOC SI ZE 0x1000
static U32 _aMenBl ock[ ALLOC_SI ZE / 4];

voi d FS_X_AddDevi ces(void) {
FS_Assi gnMenor y(_aMenBl ock, si zeof (_aMenBl ock));
11
/1 Performadditional file system configuration.
11

}
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4.4.4 FS_ConfigFileBufferDefault()

Description

Configures the size and flags for the file buffer.

Prototype
int FS_ConfigFil eBufferDefault(int BufferSize,
int Flags);
Parameters
Parameter Description
Buf fer Si ze Size of the file buffer in bytes.
File buffer operating mode.
e 0 Read file buffer.
Fl ags e FS FILE _BUFFER _WRI TE Read / write file buffer.
e FS FILE_BUFFER_ALI GNED Logical sector boundary align-
ment.

Return value

=0 OK, the file buffer has been configured.
0 Error code indicating the failure reason.

Additional information

The function has to be called only once, in FS_X AddDevi ces() . If called after FS I nit ()
the function does nothing and generates a warning.

The file system allocates a file buffer of Buf f er Si ze bytes for each file the application
opens. The operating mode of the file buffer can be changed at runtime via FS_Set Fi | e-
Buf f er Fl ags() . If file buffers of different sizes are required FS_Set Fi | eBuf f er () should
be used instead.

For best performance it is recommended to set the size of the file buffer to be equal to the
size of the logical sector. Smaller file buffer sizes can also be used to reduce the RAM usage.

FS _SetFil eBuffer() is available if the emFile sources are compiled with the FS_SUP-
PORT_FI LE_BUFFER configuration define set to 1.

Example

#include "FS. h"
#define ALLOC SI ZE 0x1000
static U32 _aMenBl ock[ ALLOC_SI ZE / 4];

voi d FS_X_AddDevi ces(void) {
FS_Assi gnMenor y(_aMenBl ock, si zeof (_aMenBl ock));
11
I/ Set the file buffer of 512 bytes for read and write operations.
/1 The file buffer is allocated at runtine for each opened file
/1 from _aMenBl ock.
11
#1 f (FS_USE_FI LE_BUFFER || FS_SUPPORT_FI LE_BUFFER)
FS_Confi gFi | eBuf fer Def aul t (512, FS_FI LE_BUFFER WRI TE);
#endi f

}
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445 FS LOGVOL_Create()

Description

Creates a driver instance.

Prototype
int FS_LOGYVOL_Create(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume to create.

Return value

=0 OK, volume has been created.
=0 An error occurred.

Additional information

This function creates an instance of a logical volume. A logical volume is the representation
of one or more physical devices as a single device. It allows treating multiple physical
devices as one larger device. The file system takes care of selecting the correct location
on the correct physical device when reading from or writing to the logical volume. Logical
volumes are typically used if multiple flash devices (NOR or NAND) are present, but they
should be presented to the application in the same way as a single device with the combined
capacity of both.

sVol unmeNane is the name that has to be assigned to the logical volume. This is the volume
name that is passed to some of the FS API functions and that has to be used in a file path.

FS LOGVOL_Creat e() does nothing if the module is configured to work in driver mode by
setting the FS_LOGvVOL_SUPPCORT_DRI VER MODE define option to 1. In this case a logical driver
is created by adding it via FS_AddDevi ce() to file system.

Normally, all devices are added individually using FS_AddDevi ce() . This function adds the
devices physically as well as logically to the file system. In contrast to adding all devices
individually, all devices can be combined in a logical volume with a total size of all combined
devices. To create a logical volume the following steps have to be performed: 1. The storage
device has to be physically added to the file system using FS_AddPhysDevi ce() . 2. A logical
volume has to be created using FS_ LOGVOL_Cr eat e() . 3. The devices which are physically
added to the file system have to be added to the logical volume using FS_LOGVOL_AddDe-
vice().
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446 FS_LOGVOL_ AddDevice()

Description

Adds a storage device to a logical volume.

Prototype
int FS_LOGVOL_AddDevi ce(const char * sVol umeNane,
const FS_DEVI CE_TYPE * pDevi ceType,
us Devi ceUni t,
u32 Start Sect or,
u32 NunSect or s) ;
Parameters
Parameter Description
sVol uneNane Name of the logical volume.
pDevi ceType Type of the storage device that has to be added.
Devi ceUni t Index of the storage device that has to be added (0-based).
Index of the first sector that has to be used as storage (0-
St art Sect or
based).
NunSect or s Number of sectors that have to be used as storage.

Return value

=0 OK, storage device added.
+#0 An error occurred.

Additional information

Only devices with an identical sector size can be combined to a logical volume. All addi-
tionally added devices need to have the same sector size as the first physical device of
the logical volume.

This function does nothing if FS_LOGVOL_SUPPORT DRI VER_MODE is set to 1.
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4.4.7 FS_SetFileBufferFlags()

Description

Changes the operating mode of the file buffer.

File system configuration functions

Prototype

int FS_SetFil eBufferFlags(FS_FILE * pFile,
i nt Fl ags) ;

Parameters

Parameter Description

pFile Handle to opened file.
File buffer operating mode.
e 0 Read file buffer.

Fl ags e FS FILE _BUFFER _WRI TE Read / write file buffer.
e FS FILE_BUFFER_ALI GNED Logical sector boundary align-

ment.

Return value

=0 OK, file buffer flags changed.
0 Error code indicating the failure reason.

Additional information

This function can only be called immediately after FS_FOpen(), to change the operating
mode of the file buffer (read or read / write).

FS Set Fi | eBuf f er Fl ags() is available if the emFile sources are compiled with the FS_SUP-
PORT_FI LE_BUFFER configuration define set to 1.

Example

#include "FS. h"

voi d Sanpl eSet Fi | eBuf f er Fl ags(voi d) {

FS _FILE * pFile;
us abDat a[ 16] ;

pFile = FS FOpen("Test.txt", "w');

if (pFile I'= NULL) {

menset (abData, 'a', sizeof(abData));

FS_Set Fi | eBuf fer Fl ags(pFile, FS_FILE BUFFER WRI TE);

FS Wite(pFile, abbData,
FS_FO ose(pFile);
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4.4.8 FS_SetFileBufferFlagsEx()

Description

Changes the operating mode of the file buffer.

Prototype
int FS_SetFil eBufferFl agsEx(const char * sVol uneNane,
i nt Fl ags);
Parameters
Parameter Description
sVol uneNane Name of the volume for which to set the flags.
File buffer operating mode.
e 0 Read file buffer.
Fl ags e FS FILE _BUFFER _WRI TE Read / write file buffer.
e FS FILE_BUFFER_ALI GNED Logical sector boundary align-
ment.

Return value

=0 OK, operating mode changed.
0 Error code indicating the failure reason.
Additional information

This function can be used to change the operating mode of the file buffer for the files that
are located on a specific volume.

FS Set Fi | eBuf fer Fl agsEx() is available if the emFile sources are compiled with the
FS SUPPCORT_FI LE_BUFFER configuration define set to 1.
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449 FS_SetFileWriteMode()

Description

Configures the file write mode.

Prototype

voi d FS SetFil eWiteMde(FS WR TEMODE Wit eMbde)

Parameters

Parameter Description

Specifies how to write to file:

e FS WRI TEMODE_SAFE Updates the allocation table
and the directory entry at each write to file operation.
W iteMde e FS WRI TEMODE_MEDI UM Updates the allocation table
at each write to file operation.

e FS WRI TEMODE_FAST The allocation table and
directory entry are updated when the file is closed.

Additional information

This function can be called to configure which mode the file system has to use when writing
to a file. The file system uses by default FS_ WRI TEMODE_SAFE which allows the maximum
fail-safe behavior, since the allocation table and the directory entry is updated on every
write operation to file.

If FS_ WRI TEMODE_FAST is set, the update of the allocation table is performed using a special
algorithm. When writing to the file for the first time, the file system checks how many
clusters in series are empty starting with the first one occupied by the file. This cluster
chain is remembered, so that if the file grows and needs an additional cluster, the allocation
doesn’t have to be read again in order to find the next free cluster. The allocation table is
only modified if necessary, which is the case when:

e All clusters of the cached free-cluster-chain are occupied.

e The volume or the file is synchronized that is when FS Sync(), FS FC ose(), or
FS_SyncFil e() is called.

e A different file is written.

Especially when writing large amounts of data, FS_WRI TEMODE_FAST allows maximum per-
formance, since usually the file system has to search for a free cluster in the allocation
table and link it with the last one occupied by the file. In worst case, multiple sectors of the
allocation table have to be read in order to find a free cluster.

Example

#i nclude "FS. h"

voi d FS_X AddDevi ces(voi d) {
H Configure the file systemto wite as fast as possible
// to all files on all vol unes.
::/S_Set FileWiteMde(FS WR TEMODE_FAST) ;
H Performother file systemconfiguration...
11
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4.4.10 FS_SetFileWriteModeEXx()

Description

Configures the write mode of a specified volume.

Prototype
int FS_SetFileWiteMdeEx( FS WRI TEMODE Wit eMbde,
const char * sVol unmeNane) ;
Parameters
Parameter Description

Specifies how to write to file:

e FS WRI TEMODE_SAFE Updates the allocation table
and the directory entry at each write to file operation.
W iteMde e FS WRI TEMODE_MEDI UM Updates the allocation table
at each write to file operation.

e FS WRI TEMODE_FAST The allocation table and
directory entry are updated when the file is closed.

Identifies the volume for which the write mode has to be
sVol uneNanme

changed.
Return value
=0 OK, write mode set.
0 Error code indicating the failure reason.

Additional information

When not explicitly set using this function the write mode of a volume is the write mode
setviaFS SetFil eWiteMde() or the default write mode (FS_WRI TEMODE_SAFE). FS_Set -
Fil eWiteMdeEx() is typically on file system configurations using multiple volumes that
require different write modes. For example on a file system configured to use two volumes
where one volume has to be configured for maximum write performance (FS_WRI TEMOD-
E_FAST) while on the other volume the write operation has to be fail-safe (FS_WRI TEMOD-
E_SAFE).

Refer to FS_Set Fi | eW it eMode() for detailed information about the different write modes.
Example

#include "FS. h"

voi d FS_X_AddDevi ces(void) {
H Configure the file systemto wite as fast as possible
/1 to all files on the "nand:0:" vol une.
::/S_Set Fil eWiteMdeEx(FS_WRI TEMODE_FAST, "nand:0");
H Performother file systemconfiguration...
11
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4.4.11 FS_SetMemHandler()

Description

Configures functions for memory management.

Prototype

voi d FS_Set MenHandl er (FS_MEM ALLOC CALLBACK * pf Al | oc,
FS MEM FREE_CALLBACK * pfFree);

Parameters
Parameter Description
fALl oc Pointer to a function that allocates memory (e.g. malloc()).
P It cannot be NULL.
fEr ee Pointer to a function that frees memory (e.g. free()). It can-
P not be NULL.

Additional information

The application can use this function to configure functions for the memory management.
The file system calls pf Al | oc to allocate memory and pf Fr ee to release the allocated mem-
ory.

This function has to be called in the initialization phase of the file system; typically in
FS X AddDevi ces(). The support for external memory management has to be enabled
at compile time by setting the FS_SUPPORT_EXT_MEM MANAGER define to 1. FS_Set MenHan-
dl er () does nothing if FS_SUPPORT _EXT_MEM MANAGER is set to 0 (default).

Example

#i ncl ude <stdlib. h>
#i ncl ude "FS. h"

void FS_X_AddDevi ces(void) {
#i f FS_SUPPORT_EXT_MEM MANAGER

/1

/'l Configure functions for dynam c nenory allocation.

/11

FS_Set MenHandl er (( FS_MEM ALLOC CALLBACK *)nal | oc, free);
#endi f // FS_SUPPORT_EXT_NMEM MANAGER

/1

/'l Configure the file system..

/11

}
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4.4.12 FS_SetMaxSectorSize()

Description

Configures the maximum size of a logical sector.

Prototype
i nt FS_Set MaxSect or Si ze(unsi gned MaxSect or Si ze) ;
Parameters
Parameter Description
MaxSect or Si ze Number of bytes in the logical sector.

Return value

=0 OK, the sector size had been set.
+#0 Error code indicating the failure reason.

Additional information

The file system uses internal RAM buffers to store the data of logical sectors it accesses.
The storage devices added to file system can have different logical sector sizes. Since the
size of the logical sectors is not known at the time the internal RAM buffers are allocated
the application has to call FS_Set MaxSect or Si ze() to specify the size of the largest logical
sector used by the configured drivers.

The default value for the maximum size of a logical sector is 512 bytes. The size of the
logical sector supported by a driver can be found in the section that describes the specific
driver.

FS Set MaxSect or Si ze() can be called only at file system initialization in FS_X AddDe-
vices().

Example

#include "FS. h"

voi d FS_X_AddDevi ces(voi d) {
/1
/1 This function call is typically required when
/1 a NAND flash with 2048 byte pages is used as
/'l storage device.
/1
FS_Set MaxSect or Si ze(2048) ;
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4413 FS_MEM_ALLOC_CALLBACK

Description
Type of function called by the file system to allocate memory dynamically.
Type definition

typedef void * FS_MEM ALLOC CALLBACK(U32 NumByt es):

Parameters
Parameter Description
NunByt es Number of bytes to be allocated.

Return value

# NULL OK, pointer to the allocated memory block.
= NULL Error, could not allocate memory.

Additional information

The callback function has the same signature as the malloc() standard C function. The
application can register the callback function via FS_Set MenHandl er () .
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4414 FS_MEM_FREE_CALLBACK

Description

Type of function called by the file system to release dynamically allocated memory.

Type definition

typedef void FS_MEM FREE CALLBACK(void * pData);

Parameters

Parameter

Description

pDat a

Memory block to be released.

Additional information

The callback function has the same signature as the free() standard C function. The appli-
cation can register the callback function via FS_Set MenHandl er () . pMempoints to a memory
block that was allocated using a call to pf Al | oc callback function registered via FS_Set -
MenHandl er () .
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4415 FS_WRITEMODE

Description

Modes of writing to file.

Type definition

typedef enum {
FS_WRI TEMODE_SAFE,
FS_WRI TEMODE_MEDI UM
FS_WRI TEMODE_FAST,
FS_V\RI TEMODE_UNKNOWN
} FS_V\RI TEMODE;

Enumeration constants

Constant Description

Allows maximum fail-safe behavior. The allocation table and
FS WRI TEMODE_SAFE the directory entry are updated after each write access to
file. This write mode provides the slowest performance.

Medium fail-safe. The allocation table is updated after each
write access to file. The directory entry is updated only if file
is synchronized that is when FS_Sync(), FS _Fd ose(), or
FS SyncFil e() is called.

This write mode provided the maximum performance. The
directory entry is updated only if the file is synchronized
that is when FS_Sync(), FS_FC ose(), or FS_SyncFil e() is
called. The allocation table is modified only if necessary.

FS_WRI TEMODE_UNKNOWN | End of enumeration (for internal use only)

FS_WRI TEMODE_MEDI UM

FS_WRI TEMODE_FAST
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4.5 File access functions

The functions in this section can be used to access the data stored in a file.
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45.1 FS_FClose()

Description

Closes an opened file.

Prototype
int FS_FC ose(FS_FILE * pFile);
Parameters
Parameter Description
pFile Handle to the file to be closed.

Return value

=0 OK, file handle has been successfully closed.
+0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .
Example

#i nclude "FS. h"

voi d Sanpl eFd ose(void) {
FS FILE * pFile;

pFile = FS _FOpen("Test.txt", "r");
if (pFile) {
/1
/'l Access file.
/1
FS FO ose(pFile);
}
}

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



101 CHAPTER 4 File access functions

45.2 FS_FGets()

Description

Reads a line of text from file.

Prototype

char *FS_FGet s(char * sDat a,
i nt Si zeOf Dat a,
FS FILE * pFile);

Parameters
Parameter Description
Buffer that receives the data read from file. It cannot be
sDat a
NULL.
Si zeOf Dat a Number of bytes in sDat a. It cannot be 0.
pFile Handle to opened file. It cannot be NULL.

Return value

# NULL OK, data read successfully. The returned value is sDat a buffer.
= NULL An error occurred.

Additional information

This function starts reading from the current position in the file and advances the current
file position by the number of bytes read.

FS FGets() returns when either a line terminator is read from file and stored to sDat a,
Si zeOf Dat a - 1 bytes are stored to sDat a or the end of file is reached. The data stored
to sDat a is O-terminated.

A line terminator can be either a single Line Feed character (0x0A), a single Carriage Return
character (0x0D) or a Carriage Return and Line Feed character sequence (0x0D 0x0A).

The file to read from has to be opened with read permissions. For more information about
open modes refer to FS_FQOpen() .

The application can check for the actual error using FS_FError ().
Example

#i nclude "FS. h"

voi d Sanpl eFGet s(voi d) {
FS FILE * pFile;
char ac[ 128] ;
char *s;

pFile = FS_FOpen("Test.txt", "r");
if (pFile !'= NULL) {
for (55) {
s = FS FGets(ac, sizeof(ac), pFile);
if (s == NULL) {
br eak;

}

}
FS FO ose(pFile);
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45.3 FS_FOpen()

Description

CHAPTER 4 File access functions

Opens an existing file or creates a new one.

Prototype

FS_FI LE *FS_FOpen(const char * sFil eNane,
const char * sMode);

Parameters
Parameter Description
. Name of the file to be opened or created. It is a 0-terminat-
sFi | eName .
ed string that cannot be NULL.
sMbde Indicates how the file should be opened. It is a 0-terminated

string that cannot be NULL.

Return value

£ 0
=0

Additional information

OK, pointer to a file handle that identifies the opened file.
Error, unable to open the file.

The sMode parameter can take one of the following values:

sMode

Description

\\r" or \\rb”

Opens file for reading.

\\Wll or \\Wbll

Truncates to zero length or creates file for writing.

A\

a” or “ab”

Opens or creates file for writing at end of file.

\\r+II, \\r+bll or \\rb+ll

Opens file for reading and writing.

“W+", \\W+b" Or “Wb+”

Truncates file to zero length or creates file for reading and
writing.

“a+”, \\a+bll or \\ab+ll

Opens or creates file for reading and writing at end of file.

For more details about FS_FOpen(), refer to the ANSI C documentation of the fopen()

function.

The file system does not distinguish between binary and text mode; the files are always

accessed in binary mode.

In order to use long file names with FAT, the FS_FAT Support LFN() has to be called before
after the file system is initialized.

FS FOpen() accepts file names encoded in UTF-8 format. This feature is disabled by default.
To enable it the file system has to be compiled with the FS_FAT_SUPPORT_UTF8 configuration
define to 1. Additionally, the support for long file names has to be enabled for volumes

formatted as FAT.
Example

#i nclude "FS. h"

voi d Sanpl eQpenFil e(void) {
FS FILE * pFile;

I

/| Opens for reading a file on the default vol une.

/11
pFile =
/11
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/1l Opens for witing a file on the default vol une.

/1

pFile = FS_FOpen("Test.txt", "w');

/1

/'l Opens for reading a file in folder "SubDir" on the default vol une.
/1 The directory delimter is the "\' character.

:szile = FS_FOpen("\\ SubDi r\\ Test.txt", "r");

;; Opens for reading a file on the first RAM di sk vol une.
:szile = FS_FOpen("ram Test.txt", "r");

;; Opens for reading a file on the second RAM di sk vol une.
:szile = FS_FOpen("ram 1: Test.txt", "r");

;; Opens for witing a file with a long name for witing.
/1

FS_FAT_Support LEN() ;

pFile = FS FOpen("Long file nanme.text", "w');

/1

/1 Opens for witing a file with a name encoded in UTF-8 format.
/'l The file systemhas to be conpiled with FS_FAT _SUPPORT_UTF8 defi ne
/'l set to 1. The nane contains the follow ng characters:

I smal | a, um aut mark

11 smal |l o, um aut mark

/1 smal |l sharp s

11 smal | u, um aut mark

/1 L

/1 "t

/1 " x!'

/1 "t

/1

FS_FAT_Support LFEN() ;

pFile = FS_FOpen("\ xC3\ xA4\ xC3\ xB6\ xC3\ x9F\ xC3\ xBC. t xt ", "w');
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45.4 FS_FOpenEXx()

Description

Opens an existing file or creates a new one.

Prototype

int FS_FOpenEx(const char * sFil eNane,
const char * sMbde,
FS_FILE ** ppFile);

File access functions

Parameters
Parameter Description
. Name of the file to be opened or created. It is a 0-terminat-

sFi | eName .
ed string that cannot be NULL.

sMbde Indicates how the file should be opened. It is a 0-terminated
string that cannot be NULL.

: Pointer to a file handle pointer that receives the opened file

ppFile handle.

Return value

=0 OK, file opened.

*0 Error code indicating the failure reason.

Additional information

For additional information about the sMbde parameter refer to FS_FQpen() .

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

FS FILE * pFile;

/*********************************************************************

Sanpl eFOpenEx

E

Function description

* Opens for reading a file on the default vol une.

*/

voi d Sanpl eFOQpenEx(void) {
int r;
char ac[100];

r = FS_FOpenEx("Test.txt", "r"
if (r) {

, &pFile);

SEGGER snprintf(ac, sizeof(ac), "Could not open file (Reason: %)\n",

FS_Error No2Text (r));
FS X Log(ac);
}
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455 FS_FPrintf()

Description

Writes a formatted string to a file.

Prototype
int FS_FPrintf( FS_FILE * pFile,
const char * sFormat,
)
Parameters
Parameter Description

pFile Opened file handle. It cannot be NULL.

Format of the data to be written (0-terminated string). It
sFor mat

cannot be NULL.

Return value

=20 OK, number of bytes written to file.
<0 Error code indicating the failure reason.

Additional information

This function works in the same way as the fprintf() standard C library function. It formats
the data according to sFor mat and then writes the formatted string to pFi | e. The format
specification is identical to that of fprintf(). FS_FPri nt f () relies on SEGGER vsnpri nt f Ex()
to perform the actual formatting.

The file position is advanced by the number of bytes written.

FS FPrintf () uses a buffer allocated on the stack for the formatting of the data. The size
of this buffer can be configured via FS_BUFFER_SI ZE _FI LE_PRI NT and it has to be at least
1 byte large.

Example

#include "FS. h"

voi d Sanpl eFPrintf(void) {
FS _FILE * pFile;
int i;

pFile = FS FOpen("Test.txt", "w');
if (pFile !'= NULL) {
for (i =0; i <10; ++i) {
FS FPrintf(pFile, "Counter value: %\n", i);

}
FS_FO ose(pFile);
}
}
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45.6 FS_FPuts()

Description

Writes a O-terminated string to a file.

Prototype
int FS_FPuts(const char * sDat a,
FS FILE * pFile);
Parameters
Parameter Description
sDat a Data to be written (0-terminated string). It cannot be NULL.
pFile Opened file handle. It cannot be NULL.

Return value

=0 OK, data written successfully.
0 Error code indicating the failure reason.

Additional information

This function works in the same way as the fputs() standard C library function. It writes
the 0-terminated string sDat a to the file pFi | e. The O-terminator is not written to file. The
file position is advanced by the number of bytes written.

Example

#include "FS. h"
const char acText[] = "Hello world\n";

voi d Sanpl eFPut s(voi d) {
FS_FILE * pFile;

pFile = FS FOpen("Test.txt", "w');
if (pFile !'= NULL) {

FS_FPut s(acText, pFile);

FS_FO ose(pFile);
}
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45.7 FS_FRead()

Description

Reads data from file.

Prototype

U32 FS_FRead(void * pDat a,
U322 ItenSize,
u32 Num t ens,

FS FILE * pFile);

Parameters

Parameter Description
pDat a Buffer that receives the data read from file.
Itenti ze Size of one item to be read from file (in bytes).
Nun t ens Number of items to be read from the file.
pFile Handle to opened file. It cannot be NULL.

Return value

Number of items read.

Additional information

The file has to be opened with read permissions. For more information about open modes
refer to FS_FQpen() .

The application has to check for possible errors using FS _FError () if the number of items
actually read is different than the number of items requested to be read by the application.

The data is read from the current position in the file that is indicated by the file pointer.
FS FRead() moves the file pointer forward by the number of bytes successfully read.

Example

#include "FS. h"
char acBuffer[100];

voi d Sanpl eFRead(void) {
FS FILE * pFile;
u32 Numl t ens;
int Er r Code;

pFile = FS_FOpen("Test.txt", "r");
if (pFile) {
Num tens = FS_FRead(acBuffer, 1, sizeof(acBuffer), pFile);
if (Numtens != sizeof(acBuffer)) {
ErrCode = FS_FError(pFile);
if (ErrCode) {

/1
/1 An error occurred during the read operation.
/1
}
}
FS_FC ose(pFile);

}
}
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45.8 FS_FSeek()

Description

Sets the current position in file.

Prototype
int FS_FSeek(FS_FILE * pFile,

FS_FILE_OFF Offset,

int Oigin);
Parameters

Parameter Description

pFile Handle to opened file.
O f set Byte offset for setting the file pointer position.
Origin Indicates how the file pointer has to be moved.

Return value

=0 OK, file pointer has been positioned according to the specified parameters.
*0 Error code indicating the failure reason.

Additional information

FS_FSeek() moves the file pointer to a new location by a number of bytes relative to the
position specified by the Ori gi n parameter. The Ori gi n parameter can take the values
specified by File positioning reference on page 121.

The file pointer can be repositioned anywhere in the file. It is also possible to reposition the
file pointer beyond the end of the file. This feature is used together with FS_Set EndOf Fi | e()
to reserve space for a file (preallocate the file).

Alternative name
FS Set Fi | ePos

Example

#i ncl ude "FS. h"
const char acText[]="Sone text will be overwitten";

voi d Sanpl eFTel | (void) {
FS_FILE * pFile;

pFile = FS_FOpen("Test.txt", "w');
if (pFile) {
/11
/1l Wite the data to file.
/11
FS FWite(acText, 1, strlen(acText), pFile);
/11
/1 Move the file pointer back 4 bytes fromthe current
/'l position in file. The data stored in the file | ooks
/1 like this: "Some text will be overwitten"
/11
FS_FSeek(pFile, -4, FS_SEEK CUR);
/11
/1 The wite operation overwites the |ast
/'l 4 characters that is "tten" of the data
// written in the previous call to FS FWite().
/11
FS FWite(acText, 1, strlen(acText), pFile);
/11
/1 The data in the file | ooks now |ike this:
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/1 "Some text will be overwi Sone text will be overwitten"
/1
FS FO ose(pFile);
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459 FS_FWrite()

Description
Writes data to file.

Prototype

U32 FS_FWite(const void * pDat a,
U322 ItentSi ze,
u32 Numl t ens,

FS FILE * pFile);

Parameters
Parameter Description
pDat a Data to be written to file.
Itenti ze Size of an item to be written to file (in bytes).
Nun t ens Number of items to be written to file.
pFile Handle to opened file. It cannot be NULL.

Return value

Number of elements written.

Additional information

The file has to be opened with write permissions. For more information about open modes
refer to FS_FQpen() .

The application has to check for possible errors using FS _FError () if the number of items
actually written is different than the number of items requested to be written by the ap-
plication.

The data is written at the current position in the file that is indicated by the file pointer.
FS FWite() moves the file pointer forward by the number of bytes successfully written.
Example

#include "FS. h"
const char acText[] = "Hello world\n";

voi d Sanpl eFWite(void) {
FS FILE * pFile;

pFile = FS_FOpen("Test.txt", "w');

if (pFile !'= NULL) {
FS FWite(acText, 1, strlen(acText), pFile);
FS_FC ose(pFile);

}
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45.10 FS_FTell()

Description

Returns current position in file.

File access functions

Prototype
FS_FI LE_OFF FS_FTel | (FS_FILE * pFile);
Parameters
Parameter Description
pFile Handle to opened file.

Return value

+ OXFFFFFFFF

= OxFFFFFFFF An error occurred.

Additional information

OK, current position of the file pointer.

The function returns the file position as a signed value for compatibility reasons. The return
value has to be treated as a 32-bit unsigned with the value 0xFFFFFFFF indicating an error.

This function simply returns the file pointer member of the file handle structure pointed by
pFi | e. Nevertheless, you should not access the FS_FI LE structure yourself, because that
data structure may change in the future.

In conjunction with FS_FSeek(), this function can also be used to examine the file size.
By setting the file pointer to the end of the file using FS_SEEK END, the length of the file
can now be retrieved by calling FS_FTel | () . Alternatively the FS_Get Fi | eSi ze() function

can be used.

Alternative name
FS Get Fi | ePos

Example

#i ncl ude "FS. h"
const char acText[]="Hello world\n";

voi d Sanpl eFTel | (void) {
FS FILE * pFile;
132 Fi | ePos;

pFile = FS_FOpen("Test.txt", "w');
if (pFile) {
FS FWite(acText, 1,
Fil ePos = FS_FTel | (pFile);
FS FO ose(pFile);
}
}
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4511 FS_GetFileSize()

Description

Returns the size of a file.

File access functions

Prototype
U32 FS_GetFil eSize(const FS FILE * pFile);
Parameters
Parameter Description
pFile Handle to opened file.

Return value

# OXFFFFFFFF  File size of the given file in bytes.

= OxFFFFFFFF An error occurred.

Additional information

The file has to be opened with read or write access.

Example

#include "FS. h"

voi d Sanpl eGet Fil eSi ze(voi d) {

FS FILE * pFile;

u32 Fil eSi ze;
pFile = FS_FOpen("Test.txt", "r");
if (pFile) {

FileSize = FS_GetFil eSi ze(pFile);

FS _FC ose(pFile);
}
}
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45.12 FS_GetFileSizeEx()

Description

Returns the size of a file.

Prototype
int FS_GetFileSi zeEx(FS_FILE * pFile,
u32 * pNunByt es) ;

Parameters

Parameter Description
pFile Handle to opened file.
pNunByt es Size of the file.
Return value
=0 OK, file size returned successfully.
0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_Get Fi | eSi ze() with the difference that
it returns an error code in case of an error.

The file has to be opened with read or write access.
Example

#include "FS. h"

voi d Sanpl eCet Fi | eSi zeEx(void) {
FS_FILE * pFile;
u32 Fil eSi ze;

pFile = FS FOpen("Test.txt", "r");
if (pFile) {
FileSize = 0;
FS_Get Fi |l eSi zeEx(pFil e, &FileSize);
FS_FO ose(pFile);
}
}

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



114 CHAPTER 4 File access functions

45.13 FS Read()

Description

Reads data from a file.

Prototype

U32 FS_Read(FS_FILE * pFile,
voi d * pDat a,

u32 NunByt es) ;
Parameters
Parameter Description
pFile Handle to an opened file. It cannot be NULL.
pDat a Buffer to receive the read data.
NunByt es Number of bytes to be read.

Return value

Number of bytes read.

Additional information

The file has to be opened with read permissions. For more information about open modes
refer to FS_FQpen() .

The application has to check for possible errors using FS_FError () if the number of bytes
actually read is different than the number of bytes requested to be read by the application.

The data is read from the current position in the file that is indicated by the file pointer.
FS_Read() moves the file pointer forward by the number of bytes successfully read.

Example

#i ncl ude "FS. h"
U8 abBuffer[100];

voi d Sanpl eRead(voi d) {
FS_FILE * pFile;
u32 NunByt esRead;

pFile = FS_FOpen("Test.txt", "r");
if (pFile) {
NunByt esRead = FS_Read(pFile, abBuffer, sizeof(abBuffer));
if (NumBytesRead != sizeof (abBuffer)) {
/11
/1 An error occurred.
/11

}
FS FCO ose(pFile);

}
}
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4514 FS_SetEndOfFile()

Description

Sets the file size to current file position.

File access functions

Prototype
int FS_SetEndOFFile(FS_FILE * pFile);
Parameters
Parameter Description
pFile Handle to opened file.

Return value

=0 OK, new file size has been set.
+#0 Error code indicating the failure reason.

Additional information

The file has to be opened with write permissions. Refer to FS_FOpen() for more information

about the file open modes.

FS Set EndOf Fi | e() can be used to truncate as well as to extend a file. If the file is extend-
ed, the contents of the file between the old end-of-file and the new one are not defined.
Extending a file (preallocation) can increase the write performance when the application
writes large amounts of data to file as the file system is not required anymore to access

the allocation table.
Example

#include "FS. h"

voi d Sanpl eSet EndOF Fi | e(voi d) {

FS FILE * pFile;

/1

/'l Reserve space for a file of 20000 bytes.

/1

pFile = FS_FOpen("Test.bin", "r+");

if (pFile) {

FS FSeek(pFile, 20000, FS_SEEK SET);

FS Set EndOf Fil e(pFile);

FS _FC ose(pFile);
}
}
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4515 FS_SetFileSize()

Description

Sets the file size to the specified number of bytes.

Prototype
int FS_SetFileSize(FS_FILE * pFile,
us32 NunByt es) ;
Parameters
Parameter Description
pFile Handle to an opened file.
NunByt es New file size.
Return value
=0 OK, new file size has been set.
0 Error code indicating the failure reason.

Additional information

The file has to be opened with write permissions. Refer to FS_FOpen() for more information
about the file open modes. FS_Set Fi | eSi ze() can be used to extend as well as truncate a
file. The file position is preserved if the new file size is larger than or equal to the current
file position. Else the file position is set to the end of the file.

Example

#include "FS. h"

voi d Sanpl eSet Fi |l eSi ze(void) {
FS_FILE * pFile;

11

I/l Create a file 20000 bytes |arge.

11

pFile = FS FOpen("Test.bin", "r+");

if (pFile) {
FS_Set Fi |l eSi ze(pFil e, 20000);
FS_FO ose(pFile);

}

}
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4516 FS_SyncFile()

Description

Synchronizes file to storage device.

File access functions

Prototype
int FS_SyncFile(FS_FILE * pFile);
Parameters
Parameter Description
pFile File pointer identifying the opened file. It can be NULL.

Return value

=0 OK, file(s) synchronized.
+#0 Error code indicating the failure reason.

Additional information

The function synchronizes all the opened files if a NULL is passed as pFi | e parameter.

FS SyncFi |l e() cleans the write buffer if configured and updates the management informa-
tion to storage device. The function performs basically the same operations as FS_FC ose()
with the only difference that it leaves the file open. FS SyncFil e() is used typically with
fast or medium file write modes to make sure that the data cached by the file system for

the file is written to storage medium.

The function can also be called from a different task than the one that writes to file if the
support for multi-tasking is enabled in the file system. The support for multi-tasking can
be enabled by compiling the file system sources with the FS_0OS_LOCKI NG define is set to

value different than 0.
Example

#include "FS. h"

voi d Sanpl eFi | eSync(void) {
FS_FILE * pFile;

FS_Set Fi | eWit eMode( FS_WRI TEMODE_FAST) ;
pFile = FS_FOpen("Test.txt", "w');
if (pFile) {

/11

Il Wite to file...

/11

FS_SyncFil e(pFile);

/11

Il Wite to file...

/11

FS_SyncFil e(pFile);

/11

Il Wite to file...

/11

FS _FC ose(pFile);
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45.17 FS_Truncate()

Description

Changes the size of a file.

File access functions

Prototype
int FS_Truncate(FS_FILE * pFile,
u32 NunByt es) ;
Parameters
Parameter Description
pFile Handle to an opened file.
NunByt es The new size of the file.

Return value

=0
£ 0

OK, file size successfully modified.

Error code indicating the failure reason.

Additional information

The file has to be opened in write mode. For more information about open modes refer
to FS_FOpen() .

An error is returned if NunByt es is larger than the actual file size and the support for POSIX
operation is disabled.

If the support for POSIX operation is enabled, then this function can also be used to increase
the size of the file. The extra bytes are initialized with 0. The application can enable the
support for POSIX operation by building the file system with FS_SUPPORT_POCSI X set to 1
and by calling at runtime FS_Conf i gPCSI XSupport () with the OnOff parameter set to 1.

FS Truncat e() allocates FS BUFFER SI ZE TRUNCATE bytes on the stack with the support
for the POSIX operation enabled.

Example

#include "FS. h"

voi d Sanpl eTruncat e(void) {

FS _FILE * pFile;
us2 Fi |l eSi ze;
int r;

pFile = FS_FOpen("Test.bin", "r+");
if (pFile) {

FileSize = FS_Get Fil eSi ze(pFile);
11
/'l Reduce the size of the file by 200 bytes.
11
r = FS Truncate(pFile, FileSize - 200);
if (r) {
11

/1 An error occurred while truncating file.

11
}

}
FS_FO ose(pFile);
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4.5.18 FS_Verify()

Description
Verifies the file contents.
Prototype
int FS_Verify( FS FILE * pFile,

const void * pDat a,

u32 NunmByt es) ;
Parameters
Parameter Description

pFile Handle to opened file.
pDat a Data to be checked against.
NunByt es Number of bytes to be checked.

Return value

=0 Verification was successful.
=0 Verification failed.

Additional information

The function starts checking at the current file position. That is the byte read from file
position + 0 is checked against the byte at pData + 0, the byte read from file position +
1 is checked against the byte at pData + 1 and so on. FS_Verify() does not modify the
file position.

Example

#i ncl ude "FS. h"
const U8 abVerifyData[4] ={ 1, 2, 3, 4 };

voi d Sanpl eVerify(void) {
FS FILE * pFile;
int r;

/11
/1 Open file and wite data into it.
/11
pFile = FS_FOpen("Test.bin", "wt");
if (pFile) {
FS Wite(pFile, abVerifyData, sizeof(abVerifyData));
/11
/'l Set file pointer to the start of the data that has to be verified.
/11
FS_FSeek(pFile, 0, FS_SEEK SET);
/11
/1 Verify data.
/11
r = FS Verify(pFile, abVerifyData, sizeof(abVerifyData));
if (r ==0) {
FS X Log("Verification was successful.\n");
} else {
FS X Log("Verification failed.\n");

}
FS FO ose(pFile);
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4519 FS_Write()
Description
Writes data to file.
Prototype
U32 FS_Wite( FS FILE * pFile,
const void * pDat a,
us32 NunByt es) ;
Parameters
Parameter Description
pFile Handle to opened file.
pDat a The data to be written to file.
NunByt es Number of bytes to be written to file.

Return value

Number of bytes written.

Additional information

The file has to be opened with write permissions. For more information about open modes

refer to FS_FQpen() .

The application has to check for possible errors using FS_FError () if the number of bytes
actually written is different than the number of bytes requested to be written by the ap-

plication.

The data is written at the current position in the file that is indicated by the file pointer.
FS FWite() moves the file pointer forward by the number of bytes successfully written.

Example

#i nclude "FS. h"

voi d Sanpl eWite(void) {
FS_FI LE * pFile;
const char

acText[] = "Hello world\n";

pFile = FS_FOpen("Test.txt", "w');

if (pFile) {

FS Wite(pFile, acText,

FS FCO ose(pFile);
}
}
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4.5.20 File positioning reference

Description
Reference point when changing the file position.
Definition

#define FS_SEEK_SET
#define FS_SEEK_CUR
#define FS_SEEK_ END 2

= O

Symbols
Definition Description
FS SEEK SET The reference is the beginning of the file.
FS SEEK CUR The reference is the current position of the file pointer.
FS SEEK END The reference is the end-of-file position.
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4.6 Operations on files

The functions on this section can be used by an application to manipulate files.
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4.6.1 FS_CopyFile()

Description

Copies a file.

Prototype

int FS_CopyFil e(const char * sFil eNaneSrc,
const char * sFil eNaneDest);

Parameters
Parameter Description
sFi | eNaneSrc Name of the source file (fully qualified).
sFi | eNaneDest Name of the destination file (fully qualified).

Return value

=0 OK, the file has been copied
0 Error code indicating the failure reason
Additional information

The copy process uses an internal temporary buffer of 512 bytes that is allocated on the
stack. The size of this buffer can be configured via FS_BUFFER S| ZE_FI LE_COPY. Alterna-
tively, FS_CopyFi | eEx() can be used that lets the application specify a copy buffer of an
arbitrary size.

FS CopyFil e() overwrites the destination file if it exists. The destination file has to be
writable, that is the FS_ATTR READ ONLY flag is set to 0.

Example

#include "FS. h"
voi d Sanpl eCopyFi |l e(void) {

FS _CopyFile("Src.txt", "ram\\Dest.txt");
}
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4.6.2 FS_CopyFileEx()

Description

Copies a file.

Prototype

int FS_CopyFil eEx(const char * sFil eNameSrc,
const char * sFil eNaneDest,
void * pBuffer,
u32 NurmByt es) ;

Parameters
Parameter Description
sFi | eNaneSrc Name of the source file (fully qualified).
sFi | eNaneDest Name of the destination file (fully qualified).
Buffer to temporary store the copied data. It cannot be
pBuf f er
NULL.
NunByt es Size of the buffer size in bytes.

Return value

=0 OK, the file has been copied.
*0 Error code indicating the failure reason.

Additional information

The copy process uses an external buffer provided by the application. FS_CopyFi | e() over-
writes the destination file if it exists. The destination file has to be writable, that is the
FS_ATTR_READ ON\LY flag is set to 0.

The best performance is achieved when the copy buffer is a multiple of sector size and
is 32-bit aligned. For example using a 7 KB copy buffer to copy 512 byte sectors is more
efficient than using a copy buffer of 7.2 KB therefore the function rounds down the size of
the copy buffer to a multiple of sector size. If the application specifies a copy buffer smaller
than the sector size a warning is generated in debug builds indicating that the performance
of the copy operation is not optimal.

Example

#i ncl ude "FS. h"
static U32 _aBuffer[1024 / 4]; /1 Buffer to be used as tenporary storage.
voi d Sanpl eCopyFi | eEx(voi d) {

FS CopyFil eEx("Src.txt", "Dest.txt", _aBuffer, sizeof(_aBuffer));
}
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4.6.3 FS_GetFileAttributes()

Description

Queries the attributes of a file or directory.

Prototype
U8 FS GetFileAttributes(const char * sNane);
Parameters
Parameter Description
sNane Name of the file or directory to be queried.

Return value

= OxFF An error occurred.
# OxFF  Bit mask containing the attributes of file or directory.

Additional information

The return value is an or-combination of the following attributes: FS_ATTR READ ONLY,
FS_ATTR_HI DDEN, FS_ATTR_SYSTEM, FS_ATTR_ARCHI VE, or FS_ATTR_DI RECTORY.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGetFil eAttributes(void) {
us Attr;
char ac[100];

Attr = FS GetFileAttributes("Test.txt");
if (Attr == OxFF) {
FS X Log("ERROR Could not get the file attributes.\n");
} else {
SEGGER snprintf(ac, sizeof(ac),
"File attributes: %%%%%\n"
(Attr & FS_ATTR READ ONLY) ? ' !
(Attr & FS_ATTR_H DDEN) ?
(Attr & FS_ATTR SYSTEM ?
(Attr & FS_ATTR_ARCH VE) ?
(Attr & FS_ATTR DI RECTORY) ? '
FS X Log(ac);
}
}

OX»nIax
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4.6.4 FS_GetFilelnfo()

Description

Returns information about a file or directory.

Prototype
int FS_CetFilelnfo(const char * sNanme,
FS_FILE_INFO * plnfo);
Parameters
Parameter Description
sNane Name of the file or directory.
pl nfo Information about file or directory.

Return value

=0 OK, information returned.
0 An error occurred.

Additional information

The function returns information about the attributes, size and time stamps of the specified
file or directory. For more information refer to FS_FI LE_| NFO.

Example

#i ncl ude <stdio. h>
#i ncl ude "FS. h"

voi d Sanpl eCGet Fi |l el nfo(void) {

int r;
FS _FILE_|I NFO Fi | el nfo;
char ac[ 100] ;

FS_FI LETIME Fil eTi ne;

r = FS GetFilelnfo("Test.txt", &Filelnfo);

if (r ==0) {
FS X Log("File info:");
SEGGER snprintf(ac, sizeof(ac), " Attributes: 0x%", Filelnfo.Attributes);
FS_X Log(ac);
SEGGER snprintf(ac, sizeof(ac), " Size: % d bytes", Filelnfo.FileSize);

FS X Log(ac);

FS_Ti neSt anpToFi | eTi ne(Fil el nfo. CreationTi ne, &FileTine);

SEGGER snprintf(ac, sizeof(ac), " Creation tinme: %l-% 2d-% 2d % 2d: % 2d: % 2d",
Fi | eTi ne. Year, FileTine.Mnth, FileTine.Day,
Fi | eTi ne. Hour, FileTine.Mnute, FileTine.Second);

FS X Log(ac);

FS_Ti neSt anpToFi | eTi ne(Fi |l el nfo. Last AccessTi ne, &Fil eTine);

SEGGER snprintf(ac, sizeof(ac), " Access tine: %l- % 2d- % 2d % 2d: % 2d: % 2d",
Fi | eTi ne. Year, FileTine.Mnth, FileTine.Day,
Fi | eTi ne. Hour, FileTine.Mnute, FileTine.Second);

FS X Log(ac);

FS_Ti neSt anpToFi | eTi ne(Fil el nfo. Last WiteTi ne, &FileTine);

SEGGER snprintf(ac, sizeof(ac), " Wite tine: %l- % 2d- % 2d % 2d: % 2d: % 2d",
Fi | eTi ne. Year, FileTine.Mnth, FileTine.Day,
Fi | eTi ne. Hour, FileTine.Mnute, FileTine.Second);

FS_X Log(ac);
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4.6.5 FS_GetFileTime()

Description

Returns the creation time of a file or directory.

Prototype

int FS_GetFileTi me(const char * sNane,
U32 * pTimeStanp);

Parameters

Parameter Description
sNane File or directory name.
pTi meSt anp Receives the timestamp value.

Return value

=0 OK, timestamp returned.
0 Error code indicating the failure reason.

Additional information

The date and time encoded in the timestamp using the following format:

Bit field Description
0--4 Second divided by 2
5--10 Minute (0--59)
11--15 Hour (0--23)
16--20 Day of month (1--31)
21--24 Month (1--12, 1: January, 2: February, etc.)
25--31 Year (offset from 1980). Add 1980 to get the current year.

FS Ti neSt anpToFi | eTi me() can be used to convert the timestamp to a FS_FI LETI ME struc-
ture that can be used to easily process the time information.

The last modification and the last access timestamps can be read via FS_Get Fi | eTi meEx() .
Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eCet Fi | eTi ne(void) {
char ac[ 100] ;
u32 Ti meSt anp;
FS_FI LETI ME Fil eTi ne;
int r;

r = FS GetFileTinme("Test.txt", &TinmeStanp);
if (r ==0) {
FS Ti neSt anpToFi | eTi me(Ti neSt anp, &Fil eTi ne);
SEGGER snprintf(ac, sizeof(ac), "Creation tine: %-% 2d-% 2d % 2d: % 2d: % 2d",
Fi |l eTine. Year, FileTinme.Mnth, FileTine.Day,
Fi |l eTinme. Hour, FileTinme.Mnute, FileTine.Second);
FS X Log(ac);
}
}
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4.6.6 FS_GetFileTimeEx()

Description

Gets the timestamp of a file or directory.

Prototype

int FS_CetFil eTi meEx(const char * sNane,
Us2 * pTineStanp,
i nt Ti meType) ;

Parameters
Parameter Description

sNane File or directory name.

pTi meSt anp Receives the timestamp value.
Type of timestamp to return. It can take one of the following
values:

Ti meType e FS FI LETI ME_CREATE
e FS_FI LETI ME_ACCESS
e FS FILETI ME_MODI FY

Return value

=0 OK, timestamp returned.
*0 Error code indicating the failure reason.

Additional information

Refer to FS GetFil eTine() for a description of the timestamp format. FS_Ti neS-
tanpToFi | eTi ne() can be used to convert the timestamp to a FS_FI LETI ME structure that
can be used to easily process the time information.

EFS maintains only one filestamp that is updated when the file is created and updated
therefore the same timestamp value is returned for all time types.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Fi |l eTi neEx(void) {
char ac[ 100] ;
u32 Ti meSt anp;
FS_FI LETI ME Fil eTi ne;
int r;

r = FS GetFil eTineEx("Test.txt", &TineStanp, FS_FILETI ME_MODI FY);
if (r ==0) {
FS Ti neSt anpToFi | eTi ne(Ti neSt anp, &Fil eTine);
SEGGER snprintf(ac, sizeof(ac), "Mdify tinme: %l- % 2d- % 2d % 2d: % 2d: % 2d",
Fi |l eTine. Year, FileTinme.Mnth, FileTine.Day,
Fi |l eTine. Hour, FileTinme.Mnute, FileTine.Second);
FS_X_Log(ac);
}
}
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4.6.7 FS_ModifyFileAttributes()

Description

Sets / clears the attributes of a file or directory.

Prototype
U8 FS_ModifyFileAttributes(const char * sNane,
us Set Mask,
us C r Mask) ;
Parameters
Parameter Description
sNane Name of the file or directory.
Set Mask Bit mask of the attributes to be set.
Cl r Mask Bit mask of the attributes to be cleared.

Return value

= OxFF An error occurred.
# OxFF Bit mask containing the old attributes of the file or directory.

Additional information

This function can be used to set and clear at the same time the attributes of a file or
directory. The FS_ATTR DI RECTORY attribute cannot be modified using this function.

The return value is an or-combination of the following attributes: FS_ATTR READ ONLY,
FS_ATTR_HI DDEN, FS_ATTR_SYSTEM FS_ATTR_ARCHI VE, or FS_ATTR_DI RECTORY.

The attributes that are specified in the Set Mask are set to 1 while the attributes that are
specified in the C r Mask are set to 0. Set Mask and C r Mask values are an or-combina-
tion of the following attributes: FS_ATTR READ ONLY, FS_ATTR_HI DDEN, FS_ATTR SYSTEM,
or FS_ATTR_ARCHI VE. The attributes that are not specified nor in Set Mask either in Cl r Mask
are not modified.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eModi fyFil eAttributes(void) {
us Attr;
char ac[100];

/11

/'l Set the read-only and the hidden flags. Cear archive flag.

/11

Attr = FS_ModifyFil eAttributes("Test.txt",
FS ATTR_READ ONLY | FS_ATTR Hi DDEN,
FS_ATTR_ARCH VE) ;

SEGGER snprintf(ac, sizeof(ac), "Od file attributes: %%%%%\n",

(Attr & FS ATTR READ ONLY) ? 'R : ,
(Attr & FS_ATTR HI DDEN) ?2'H 0
(Attr & FS_ATTR SYSTEM ?2'S 0
(Attr & FS ATTR ARCH VE) 2?2 'A a0,
(Attr & FS_ATTR DI RECTORY) ? 'D S0 )¢

FS X Log(ac);
Attr = FS GetFileAttributes("Test.txt");
SEGGER snprintf(ac, sizeof(ac), "New file attributes: %%%%%\n",
(Attr & FS ATTR READ ONLY) ? '
(Attr & FS_ATTR_HI DDEN) ?
(Attr & FS_ATTR_SYSTEM ?
(Attr & FS_ATTR_ARCH VE) ?
(Attr & FS_ATTR DI RECTCRY) ? '

Ox»unI R
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FS X Log(ac);
}
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4.6.8 FS_Move()

Description

Moves a file or directory to another location.

Prototype

int FS_Move(const char * sNaneSrc,
const char * sNaneDest);

Parameters
Parameter Description
SNamess ¢ Name of the source file or directory (partially qualified). Can-
not be NULL.
Name of the destination file or directory (partially qualified).
shareDest Cannot be NULL.

Return value

=0 OK, file has been moved.
0 Error code indicating the failure reason.

Additional information

FS Move() can be used to relocate a file to another location on the same or on a different
volume either in the same in a different directory. If the source and the destination files
are located on the same volume, the file is moved, otherwise the file is copied and the
source is deleted.

The function is also able to move and entire directory trees when the source and destination
are located on the same volume. Moving an entire directory tree on a different volume is
not supported. This operation has to be performed in the application by iterating over the
files and directories and by copying them one-by-one.

By default, the source files and directories that have the FS_ ATTR READ ONLY attribute
set and that are located on a volume formatted as FAT cannot be moved. This behavior
can be changed by compiling the file system sources with FS_FAT_PERM T_RO FI LE_MOVE
configuration define to 1. FS_FAT_ Confi gROFi | eMovePer mi ssi on() can be used to change
the behavior at runtime.

Source files and directories located on a EFS formatted volume can be moved even if they
have the FS_ATTR_READ ONLY attribute set.

The operation fails if the destination file or directory already exists.
Example

#include "FS. h"

voi d Sanpl eMove(void) {
11
/1 File tree before the operation.
/11
/'l <root>
11 |
Il +->SubDi r 2
11 |
/11 +->SubDi r 3
11
FS_Move(" SubDir 1", "SubDir2\\ SubDir3");
11
/1 File tree after the operation.
/11
/'l <root>
11 |
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/1 +->SubDir 1
/1 |

/1 +->SubDi r 2
/1
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4.6.9 FS _Remove()

Description

Removes a file.

Prototype
int FS_Renmove(const char * sFil eNane);
Parameters
Parameter Description
sFi | eNane Name of the file to be removed.

Return value

=0 OK, file has been removed.
+#0 Error code indicating the failure reason.

Additional information

The function removes also files that have the FS_ATTR_READ ONLY attribute set. The remove
operation fails if the file to be deleted is open.

Example

#i ncl ude "FS. h"
voi d Sanpl eRenove(void) {

FS _Renove("Test.txt");
}
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4.6.10 FS _Rename()

Description
Changes the name of a file or directory.

Prototype

int FS_Rename(const char * sNamed d,
const char * sNaneNew);

Parameters

Parameter Description
sNaned d Old file or directory name (including the path).
sNanmeNew New file or directory name (without path).

Return value

=0 OK, file or directory has been renamed.
0 Error code indicating the failure reason.

Additional information
The function can rename either a file or a directory.

By default, the files and directories that have the FS_ATTR READ ONLY attribute set and
that are located on a volume formatted as FAT cannot be renamed. This behavior can
be changed by compiling the file system sources with the FS_ FAT PERM T_RO FI LE_MOVE
configuration define to 1. FS_FAT_ Conf i gROFi | eMovePer mi ssi on() can be used to change
the behavior at runtime.

Source files and directories located on a EFS formatted volume can be moved event if they
have the FS_ATTR_READ ONLY attribute set.

Example

#include "FS. h"

voi d Sanpl eRenane(void) {
/11
/1 File tree before the operation.
/1
/'l <root>
/1 |
11 +->SubDi r 2
/1 |
/11 +->SubDi r 3
/11
FS_Renane(" SubDi r 2\ \ SubDi r 3", "SubDir1");
/11
/'l File tree after the operation.
/11
/'l <root>
/1 |
11 +->SubDir1
/1 |
/11 +->SubDi r 3
/11
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4.6.11 FS_SetFileAttributes()

Description

Modifies all the attributes of a file or directory.

Prototype
int FS_SetFileAttributes(const char * sNaneg,
us At t r Mask) ;

Parameters

Parameter Description
sNane Pointer to a name of the file/directory.
At t r Mask Bit mask of the attributes to be set.
Return value
=0 OK, attributes have been set.
0 Error code indicating the failure reason.

Additional information

The FS_ATTR DI RECTORY attribute cannot be modified using this function. The value of At -
tr Mask parameter is an or-combination of the following attributes: FS_ATTR_READ ONLY,
FS_ATTR_HI DDEN, FS_ATTR SYSTEM FS_ATTR_ARCHI VE, or FS_ATTR DI RECTORY. The attrib-
utes that are not set in At tr Mask are set to 0.

Example

#i ncl ude <stdio. h>
#i ncl ude "FS. h"

voi d Sanpl eFil eAttributes(void) {
us Attr;
char ac[100];

FS SetFileAttributes("Test.txt", FS_ATTR H DDEN);
Attr = FS_GetFil eAttributes("Test.txt");
SEGGER snprintf(ac, sizeof(ac), "File attributes: %%%%%\n"
(Attr & FS ATTR READ ONLY) ? '
(Attr & FS ATTR H DDEN) 2
(Attr & FS ATTR SYSTEM 2
(Attr & FS ATTR ARCH VE) ? '
(Attr & FS ATTR DI RECTORY) ? '
FS X Log(ac);

Q»nIax
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4.6.12 FS_SetFileBuffer()

Description

Assigns a file buffer to an opened file.

Prototype

int FS_SetFileBuffer(FS_FILE * pFile,
voi d * pDat a,

132 NunByt es,
i nt Fl ags);
Parameters
Parameter Description
pFile Handle to opened file.
Pointer to the to memory area which should be used as
pDat a
buffer.
NunByt es Number of bytes in the buffer.
Specifies the operating mode of the file buffer.
¢ 0 Read file buffer.
Fl ags e FS FILE_BUFFER WRI TE Read / write file buffer.
e FS FILE BUFFER_ALI GNED Logical sector boundary align-
ment.

Return value

=0 OK, buffer assigned.
*0 Error code indicating the failure reason.

Additional information

This function has to be called immediately after the file is opened and before any read or
write operation is performed on the file. If the file buffer is configured in write mode the
data of any operation that writes less bytes at once than the size of the file buffer is stored
to file buffer. The contents of the file buffer is written to file in the following cases:

when the file buffer is full.

when place is required for new data read from file.

when closing the file via FS_Fd ose() .

when synchronizing the file to storage via FS_SyncFi | e() .

when unmounting the file system via FS_Unnount () or FS_Unnount For ced() .
when the file system is synchronized via FS_Sync() .

In case of a read operation if the data is not present in the file buffer the file system fills
the entire file buffer with the data from file.

FS Set Fi | eBuf f er reports an error if the file system is configured to automatically allocate
a file buffer for each file it opens via FS_Confi gFi | eBuf f er Defaul t ().

The data required to manage the file buffer is allocated from pData. The FS_SI ZE-
OF_FI LE_ BUFFER() define can be used to calculate the amount of RAM required to store a
specified number of data bytes in the file buffer.

If the file is opened and closed in the same function the file buffer can be allocated locally
on the stack. Otherwise the buffer has to be globally allocated. After the file is closed the
memory allocated for the file buffer is no longer accessed by the file system and can be
safely deallocated or used to store other data.

FS Set Fil eBuf fer() is available if the emFile sources are compiled with the FS_SUP-
PORT_FI LE_BUFFER configuration define set to 1.
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Example

#i ncl ude "FS. h"

voi d Sanpl eSet Fi | eBuf fer (void) {
FS FILE * pFile;
u32 aBuf fer[ FS_SI ZECF_FI LE_BUFFER(512) / 4];

pFile = FS_FOpen("Test.txt", "w');
if (pFile !'= NULL) {
/11
/1 Set the file buffer for read and wite operation.
/1 The file buffer is allocated on the stack since the file
/1 is closed before the function returns.
/11
FS_Set Fil eBuf fer(pFile, aBuffer, sizeof(aBuffer), FS_FILE BUFFER WRI TE);
/11
/] Data is witten to file buffer.
/11
FS Wite(pFile, "Test", 4);
/11
/'l Wite the data fromfile buffer to storage and close the file.
/11
FS FO ose(pFile);
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4.6.13 FS_SetFileTime()

Description
Sets the creation time of a file or directory.

Prototype

int FS_SetFileTi me(const char * sNane,
u32 Ti meSt anmp) ;

Parameters

Parameter Description
sNane File or directory name.
Ti meSt anp The value of the timestamp to be set.

Return value

=0 OK, timestamp modified.
0 Error code indicating the failure reason.
Additional information

Refer to FS _Get Fi |l eTi me() for a description of the timestamp format. FS _Fi |l eTi neTo-
Ti meSt anp() can be used to convert a FS_FI LETI ME structure to a timestamp that can be
used in a call to FS_Set Fi | eTi ne() .

This function is optional. The file system updates automatically the timestamps of file or
directories.

Example

#include "FS. h"

voi d Sanpl eSet Fi |l eTi ne(void) {
u32 Ti meSt anp;
FS_FI LETI ME Fi | eTi n®;

Fi | eTi me. Year = 2005;
Fi |l eTi me. Month = 03;
Fi | eTi ne. Day = 26;
Fi | eTi me. Hour = 10;
Fi |l eTi me. M nute = 56;
Fi | eTi ne. Second = 14;

FS_Fi |l eTi neToTi neSt anp (&Fil eTi ne, &Ti neSt anp);
FS SetFil eTine("Test.txt", TineStanp);
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4.6.14 FS_SetFileTimeEx()

Description

Sets the timestamp of a file or directory.

Prototype

int FS_SetFileTi meEx(const char * sNane,
u32 Ti meSt anp,
i nt Ti meType) ;

Parameters
Parameter Description

sNane File or directory name.

Ti meSt anp The value of the timestamp to be set.
Type of timestamp to be modified. It can take of the follow-
ing values:

Ti meType e FS FILETI ME_CREATE
e FS_FI LETI ME_ACCESS
e FS FILETI ME_MODI FY

Return value

=0 OK, timestamp modified.
*0 Error code indicating the failure reason.
Additional information

Refer to FS_Get Fi | eTi ne() for a description of the timestamp format. FS_Fi | eTi neTo-
Ti meSt anp() can be used to convert a FS_FI LETI ME structure to a timestamp that can be
used in a call to FS_Set Fi | eTi meEx() .

EFS maintains only one filestamp therefore the Ti neType parameter is ignored for files and
directories stored on an EFS volume.

This function is optional. The file system updates automatically the timestamps of file or
directories.

Example

#i nclude "FS. h"

voi d Sanpl eSet Fi |l eTi ne(voi d) {
u32 Ti meSt anp;
FS_FI LETI ME Fil eTi ne;

Fi | eTi ne. Year = 2017;
FileTinme. Month = 07;
Fi | eTi ne. Day = 07;
Fi | eTi me. Hour = 14;
Fil eTinme. M nute = 48;
Fil eTi ne. Second = 14;

FS Fil eTi meToTi meSt anp( &Fi | eTi me, &Ti neSt anp) ;

/1

/] Set the access tine of the file.

/1

FS Set Fil eTi neEx("Test.txt", TineStanp, FS_FILETI ME_ACCESS);
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4.6.15 FS_WipeFile()

Description

Overwrites the contents of a file with random data.

Operations on files

Prototype
int FS_WpeFile(const char * sFileNane);
Parameters
Parameter Description
sFi | eNane Name of the file to overwrite.

Return value

=0 Contents of the file overwritten.
+#0 Error code indicating the failure reason.

Additional information

When a file is removed, the file system marks the corresponding directory entry and the
clusters in the allocation table as free. The contents of the file is not modified and it can
be in theory restored by using a disk recovery tool. This can be a problem if the file stores
sensitive data. Calling FS_W peFi | e() before the file is removed makes the recovery of

data impossible.

This function allocates FS_ BUFFER_SI ZE_FI LE_W PE bytes on the stack.

Example

#include "FS. h"

voi d Sanpl eW peFi | e(void) {
FS_FILE * pFile;

/1

/Il Create a file and wite data to it.
/1

pFile = FS_FOpen("Test.txt", "w');

if (pFile) {

FS_ Wite(pFile, "12345", 5);
FS _FC ose(pFile);

/1
/1 Overwite the file contents with random dat a.
/1

}

FS WpeFile("Test.txt");

/1

/'l Delete the file from storage nedi um

/1

FS _Renove("Test.txt");
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4.6.16 File attributes

Description

CHAPTER 4 Operations on files

Attributes of files and directories.

Definition

#define FS_ATTR READ ONLY
#define FS_ATTR_HI DDEN
#define FS_ATTR_SYSTEM
#define FS_ATTR_ARCH VE
#define FS_ATTR DI RECTORY
Symbols

0x01u
0x02u
0x04u
0x20u
0x10u

Definition

Description

FS_ATTR _READ ONLY

The file is read-only. Applications can read the file but can-
not write to it.

FS_ATTR_HI DDEN

The file or directory is marked as hidden. Most of operating
systems do not include these files in an ordinary directory
listing. This flag is not evaluated by emFile.

FS _ATTR_SYSTEM

The file or directory is part of, or is used exclusively by, the
operating system. This flag is not evaluated by emfFile.

FS_ATTR_ARCHI VE

The file or directory is an archive file or directory. Applica-
tions can use this attribute to mark files for backup or re-
moval. This flag is not evaluated by emFile.

FS_ATTR DI RECTORY

The file is actually a directory.
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4.6.17 FS_FILE_INFO

Description

Information about a file or directory.

Type definition

typedef struct {
us Attributes;
U32 CreationTine;
U32 Last AccessTi ne;
U32 LastWiteTineg;
U32 FileSize;

} FS_FILE_I NFO

Structure members

Member Description
Attributes File or directory attributes.
CreationTi me Date and time when the file was created.
Last AccessTi ne Date and time when the file was accessed last.
Last WiteTi ne Date and time when the file was written to last.
Fil eSi ze Size of the file in bytes.

Additional information

The Attributes member is an bitwise-or combination of the following flags: FS AT-
TR_READ_ONLY, FS_ATTR_HI DDEN, FS_ATTR_SYSTEM FS_ATTR_ARCHI VE, or FS_ATTR DI REC-
TORY.

For directories the Fi | eSi ze member is always 0.
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4.6.18 File time types

Description
Types of timestamps available for a file or directory.
Definition

#def i ne FS_FI LETI ME_CREATE
#defi ne FS_FI LETI ME_ACCESS
#defi ne FS_FI LETI ME_MODI FY 2

[ ]

Symbols

Definition Description
FS FI LETI ME_CREATE Date and time when the file or directory was created.
FS FI LETI ME_ACCESS Date and time of the last read access to file or directory.
FS FI LETI ME_MODI FY Date and time of the last write access to file or directory.
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4.7 Directory functions

This section describes functions that operate on directories. API functions are provided for
creating, deleting and listing directories.
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CHAPTER 4 Directory functions

4.7.1 FS_CreateDir()

Description

Creates a directory including any missing directories from path.

Prototype
int FS_CreateDir(const char * sDirNane);
Parameters
Parameter Description
sDi r Nane Directory name.

Return value

=0 Directory path has been created.
=1 Directory path already exists.
<0 Error code indicating the failure reason.

Additional information

The function creates automatically any subdirectories that are specified in the path but do
not exist on the storage.

FS CreateDir () usesawork buffer of FS_MAX_ PATHbytes allocated on the stack for parsing
the path to directory.

Example

#include "FS. h"

voi d Sanpl eCreateDir(void) {
/1
/Il File tree before the operation.
/1
/'l <root>
/1 |
I +->SubDi r 1
/1
FS CreateDir (" SubDir1\\ SubDi r 2\\ SubDi r3");
/1
/Il File tree after the operation.
/1
/'l <root>
/1 |
I +->SubDi r 1
/1 |
I +->SubDi r 2
/1 |
I +->SubDi r 3
/1

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



146

4.7.2 FS_DeleteDir()

Description

CHAPTER 4 Directory functions

Removes a directory and its contents.

Prototype

int FS_Del eteDir(const char * sDirNaneg,

int MaxRecur si onLevel ) ;

Parameters

Parameter Description
sDi r Nane Directory name.
MaxRecur si onLevel Maximum depth of the directory tree.
Return value
=0 OK, directory has been removed
0 Error code indicating the failure reason

Additional information

The function uses recursion to process the directory tree and it requires about 100 bytes
of stack for each directory level it processes. The MaxRecur si onLevel parameter can be
used to prevent a stack overflow if the directory tree is too deep. For example:

e MaxRecur si onLevel =0 Deletes the directory only if empty else an error is reported and
the directory is not deleted.

e MaxRecursionLevel =1 Deletes the directory and all the files in it. If a subdirectory is
present an error is reported and the directory is not deleted.

e MaxRecursi onLevel =2 Deletes the directory and all the files and subdirectories in it.
If the subdirectories contain other subdirectories an error is reported and the directory

is not deleted.
e And so on...

Example

#i nclude "FS. h"

voi d Sanpl eDel eteDir(void) {

Il File tree before the operation.

/'l <root>

/1 |

I +->SubDir 1

/1 |

I +->SubDi r 2

/1 |

I +->Fil el. txt
/1 |

I +->Fi |l e2. t xt

FS DeleteDir("SubbDir2", 1);

Il File tree after the operation.

/'l <root>
/1 |
I +->SubDir 1
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4.7.3 FS_FindClose()

Description

Ends a directory scanning operation.

Directory functions

Prototype
voi d FS_Fi ndd ose(FS_FI ND_DATA * pFD);
Parameters
Parameter Description
pFD Context of the directory scanning operation.

Additional information

This function has to be called at the end of the directory scanning operation to clear the used
context. After calling this function the same context can be used for a different directory

scanning operation.
Example

#i nclude "FS. h"

voi d Sanpl eFi ndd ose(voi d) {
FS_FI ND_DATA fd;

int r;
char acFi | eName[ 32] ;
/1
/1 List the files fromthe root directory.
/1
r = FS_ FindFirstFile(& d, "", acFileNanme, sizeof(acFileNane));
if (r ==0) {
do {

/1

/'l Process file or directory...

/1

} while (FS_FindNextFile(& d));

}
FS_Fi ndd ose(&f d);

/1
/'l List the files fromthe "SubDirl1l" directory.
/1
r = FS_ FindFirstFile(& d, "SubDirl1", acFileNanme, sizeof(acFileNane));
if (r ==0) {
do {

/1

/'l Process file or directory...

/1

} while (FS_FindNextFile(& d));

}
FS_Fi ndd ose(&f d);
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4.7.4 FS_FindFirstFile()

Description

Initiates a directory scanning operation and returns information about the first file or di-
rectory.

Prototype
int FS_FindFirstFile( FS_FI ND_DATA * pFD,
const char * sDi r Nane,

char * sFi |l eNane,

i nt Si zeOf Fi | eNane) ;
Parameters

Parameter Description

pFD Context of the directory scanning operation.
sDi r Nane Name of the directory to search in.
sFi | eNane Buffer that receives the name of the file found.
Si zeO Fi | eName Size in bytes of the sFi | eNane buffer.
Return value
=0 O.K.
=1 No files or directories available in directory.
<0 Error code indicating the failure reason.

Additional information

This function returns information about the first file or directory found in the directory.
This is typically the special directory name “.” when searching in a directory other than
root. FS FindFirstFile() and FS_Fi ndNextFil e() can be used to list all the files and

directories in a directory.

The name of the file or directory is returned in sFil eNane. FS_Fi ndFirstFil e() stores
at most Si zeO' Fi | eNane - 1 characters in the buffer and it terminates the name of file
or directory by a 0 character. The file or directory name is truncated if it contains more
characters than the number of characters that can be stored in sFi | eNane. For files or
directories stored on a FAT volume with LFN support the name is truncated by returning
the short version (8.3 format) of the file or directory name.

Alternatively, the file name can be accessed via the sFi | eNane member of the pFDstructure.
Additional information about the file or directory such as size, attributes and timestamps
are returned via the corresponding members of pFD structure. For more information refer
to FS_FI ND_DATA.

The returned file or directory does not necessarily be the first file or directory created in
the root directory. The name of the first file or directory can change as files are deleted
and created in the root directory.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eFi ndFirstFile(void) {
FS_FI ND_DATA fd;
int r;
char acFi | eNanme[ 32] ;
char ac[ 100] ;
FS_FI LETIME Fil eTi ne;

Il
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/1 List the files fromthe "SubDir1" directory.

/11
r = FS FindFirstFile(& d, "SubDir1", acFileNane, sizeof(acFileNane));
if (r ==0) {
do {

/11

// lgnore "." and ".." entries.

/11

if (fd.sFileNane[0O] == ".") {

conti nue;

}

/11

/1 Show information about the file.

/11

if (fd.Attributes & FS_ATTR DI RECTORY) {
SEGGER snprintf(ac, sizeof(ac), "Directory nanme: %\n", fd.sFileNane);

} else {

SEGGER snprintf(ac, sizeof(ac), "File nane: %s\n", fd.sFileNane);
}
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "File size: %u\n", fd.FileSize);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Attributes: %% % %%\ n",

(fd.Attributes & FS_ ATTR READ ONLY) ? 'R : '-',
(fd.Attributes & FS_ATTR_H DDEN) ?2H -,
(fd.Attributes & FS_ATTR _SYSTEM ?2'sS -t
(fd.Attributes & FS_ATTR_ARCHI VE) A -
(fd.Attributes & FS_ ATTR DIRECTORY) ? 'D : '-');

FS X Log(ac);

FS_Ti neSt anpToFi | eTi me(fd. CreationTime, &FileTine);

SEGGER snprintf(ac, sizeof(ac), "Creation tinme: %-% 2d-% 2d % 2d: % 2d: % 2d",
Fi |l eTine. Year, FileTinme.Mnth, FileTine.Day,
Fi |l eTinme. Hour, FileTime.Mnute, FileTine.Second);

FS X Log(ac);

FS _Ti neSt anpToFi | eTi me(fd. Last AccessTi ne, &FileTinme);

SEGGER snprintf(ac, sizeof(ac), "Access tine: %l- % 2d- % 2d % 2d: % 2d: % 2d",
Fi |l eTine. Year, FileTinme.Mnth, FileTine.Day,
Fi |l eTinme. Hour, FileTinme.Mnute, FileTine.Second);

FS X Log(ac);

FS Ti neSt anpToFi | eTi me(fd. Last WiteTine, &FileTinme);

SEGGER snprintf(ac, sizeof(ac), "Wite tine: %l- % 2d- % 2d % 2d: % 2d: % 2d",
Fi |l eTine. Year, FileTinme.Mnth, FileTine.Day,
Fi |l eTinme. Hour, FileTime.Mnute, FileTine.Second);

FS X Log(ac);

FS X Log("--\n");

} while (FS_FindNextFile(&d));
}
FS_Fi ndCl ose( &f d);
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4.75 FS_FindNextFile()

Description

Returns information about the next file or directory in a directory scanning operation.

Prototype
int FS_Fi ndNext Fi | e(FS_FI ND_DATA * pFD);
Parameters
Parameter Description
pFD Context of the directory scanning operation.

Return value

1 O.K.
0 Error occurred or end of directory reached.

Additional information

FS Fi ndNext Fi | e() returns information about the next file or directory located after the
file or directory returned via a previous call to FS_Fi ndFi rst Fil e() or FS_Fi ndNext Fi | e()
within the same listing context.

The name of the file or directory is returned in sFileName member of pFD. FS_Fi nd-
Next Fi | e() stores at most one less than the buffer size characters in the buffer and it
terminates the name of the file or directory by a 0 character. The buffer for the file or
directory name is specified in the call to FS_Fi ndFi rst Fi | e() . The file or directory name is
truncated if it contains more characters than the number of characters that can be stored
in sFileName. For files or directories stored on a FAT volume with LFN support the name is
truncated by returning the short version (8.3 format) of the file or directory name.

Additional information about the file or directory such as size, attributes and timestamps
are returned via the corresponding members of pFD structure. For more information refer
to FS_FI ND_DATA.

FS FindFirstFile() has to be called first to initialize the listing operation. It is allowed to
perform operations on files or directories (creation, deletion, etc.) within the listing loop.

Example
Refer to the example of FS_FindFirstFil e()
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4.7.6 FS_FindNextFileEx()

Description

Returns information about the next file or directory in a directory scanning operation.

Prototype
int FS_Fi ndNext Fi | eEx(FS_FI ND_DATA * pFD);
Parameters
Parameter Description
pFD Context of the directory scanning operation.

Return value

1 No files or directories available in directory.
0 OK, information about the file or directory returned.
0 Error code indicating the failure reason.

<
Additional information

FS Fi ndNext Fi | eEx() performs the same operation as FS_Fi ndNext Fi | e() with the dif-
ference that its return value is consistent with the return value of the other emFile API
functions.
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4.7.7 FS_MKDir()

Description

Creates a directory.

CHAPTER 4

Directory functions

Prototype
int FS_MDir(const char * sDirNane);
Parameters
Parameter Description
sDi r Nane Directory name.

Return value

=0 OK, directory has been created

+#0 Error code indicating the failure reason

Additional information

The function fails if a directory with the same name already exists in the target directory.
FS MkDir() expects that all the directories in the path to the created directory exists.
Otherwise the function returns with an error. FS CreateDir() can be used to create a
directory along with any missing directories in the path.

Example

#i ncl ude "FS. h"
voi d Sanpl eDir (void) {

FS _MDir (" SubDir1");
}
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4.7.8 FS_RmDir()

Description

Removes a directory.

CHAPTER 4

Directory functions

Prototype
int FS_RnDir(const char * sDirNane);
Parameters
Parameter Description
sDi r Nane Directory name.

Return value

=0 OK, directory has been removed

+#0 Error code indicating the failure reason

Additional information

The function fails if the directory is not empty. FS Del et eDi r () can be used to remove a

directory and its contents.
Example

#i ncl ude "FS. h"
voi d Sanpl eRmDir (void) {

FS_RmDi r (" SubDi r1");
}
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4.7.9 FS_FIND_DATA

Description

Information about a file or directory.

Type definition

typedef struct {

us

u32

u32

u32

u32
char *
i nt
FS DIR

Attributes;
Creati onTi ne;
Last AccessTi ne;
Last WiteTine;
Fil eSi ze;

sFi | eNane;

Si zeof Fi | eNane;
Dir;

} FS_FI ND_DATA;

Structure members

Directory functions

Member

Description

Attributes

Attri but es of the file or directory.

CreationTi ne

Date and time when the file or directory was created.

Last AccessTi ne

Date and time when the file or directory was accessed last.

Last WiteTi me

Date and time when the file or directory was modified last.

Fil eSi ze Size of the file. Set to 0 for a directory.

SFi | eName Name of the file or directory as O-termina.ted s.tring..It points
to the buffer passed as argument to FS FindFirstFil e().

Si zeof Fi | eNane Internal. Do not use.

Dir Internal. Do not use.

Additional information

This structure contains also the context for the file listing operation. These members are
considered internal and should not be used by the application. FS_FI ND_DATA is used as
context by the FS_FindFirstFil e() and FS_Fi ndNext Fi | e() pair of functions.
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4.8 Formatting functions

A storage device has to be formatted before it can be used to write data to it. SD and MMC
memory cards as well as USB drives are usually already preformatted. Normally, the NAND
and NOR flash devices have to be reformatted. These storage devices require a low-level
format first, followed by a high-level format. The low-level format is device-specific while
the high-level format depends on the type of file system.
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4.8.1 FS_Format()

Description

Performs a high-level format.

Prototype
int FS_Format (const char * sVol umeNane,
const FS_FORMAT_I NFO * pFornat | nf o) ;
Parameters
Parameter Description
sVol uneNane Volume name.
pFor mat I nf o Additional format information. Can be NULL.

Return value

=0 OK, storage device formatted successfully.
0 Error code indicating the failure reason.

Additional information

The high-level format operation has to be performed once before using the storage device
for the first time. FS_Format () stores the management information required by the file
system on the storage device. This means primarily the initialization of the allocation table
and of the root directory, as well as of the BIOS Parameter Block (BPB) for a volume
formatted as FAT and of the Information Sector for a volume formatted as EFS.

The type of file system can be selected at compile time via FS_SUPPORT_FAT and FS_SUP-
PORT_EFS defines. If both file systems are enabled at compile time the type of file system
can be configured via FS_Set FSType() .

There are many different ways to format a medium, even with one file system. If the
pFor mat | nf o parameter is not specified, reasonable default values are used (auto-format).
However, FS Format () allows fine-tuning of the parameters used. For increased perfor-
mance it is recommended to format the storage with clusters as large as possible. The
larger the cluster the smaller gets the number of accesses to the allocation table the file
system has to perform during a read or write operation. For more information about format
parameters see FS_FORNMAT_| NFO.

Example

#incl ude <string. h>
#include "FS. h"

voi d Sanpl eFor nat (voi d) {
FS_FORMAT_I NFO For mat | nf o;
/11
/1 Format default volune using reasonabl e defaults.
11
FS Format ("", NULL);
11
/1 Format the "mmt: 0:" volume using 32 Kbyte clusters
/1 assumi ng that the size of the |ogical sector used
/'l by the storage device is 512 bytes.
11
menset (&Format I nfo, 0, sizeof (Formatlnfo));
For mat | nf 0. Sect or sPer Cl uster = 64;
FS_Format ("mmt: 0: ", &Fornmatl|nfo);

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



157

CHAPTER 4

4.8.2 FS_FormatLLIfRequired()

emFile User Guide & Reference Manual

Description

Performs a low-level format.

Formatting functions

Prototype
int FS_FormatLLIf Required(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be formatted.

Return value

=0 OK, low-level format successful.
=1 Low-level format not required.
<0 Error code indicating the failure reason.

Additional information

This function performs a low-level format of a storage device if it is not already low-level
formatted. FS _Format LLI f Requi red() does nothing if the storage device is already low-
level formatted. A storage device has to be low-level formatted once before the file system
can perform any data access. All the data present on the storage device is lost after a low-

level format.

The low-level format operation is required only for the storage devices that are managed
by the file system such as NAND and NOR flash devices. SD cards and e.MMC devices do

not require a low-level format.
Example

#include "FS. h"

voi d Sanpl eFormat LLI f Requi red(voi d) {
FS Init();
/1
/1l Performa lowlevel format if required.
/1l Equivalent to the follow ng sequence:
/1
/'l if (FS_IsLLFormatted("nand:0:") == 0) {
11 FS_For mat Low( "nand: 0: ") ;
1}
/1
FS_Format LLI f Requi red("nand: 0: ") ;
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4.8.3 FS_FormatLow()

Description

Performs a low-level format.

Prototype
i nt FS_Format Low const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume to be formatted.

Return value

=0 OK, low-level format successful.
+#0 Error code indicating the failure reason.

Additional information

This function prepares a storage device for the data access. The file system reports an error
if an attempt is made to access a storage device that is not low-level formatted. All the
data present on the storage device is lost after a low-level format.

The low-level format operation has to be performed only for the storage devices that are
managed by the file system such as NAND and NOR flash devices. SD cards and e.MMC
devices do not require a low-level format.

Example

#include "FS. h"

voi d Sanpl eFor mat Low( voi d) {
FS Init();
/1
/1l Performs a |owlevel format of the NOR flash.
/1
FS_Format Low( "nor:0:");
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4.8.4 FS_IsHLFormatted()

Description

Checks if a volume is high-level formatted or not.

Prototype
int FS_|IsHLFormatted(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume to be checked.

Return value

1 Volume is formatted.
0 Volume is not formatted.
0 Error code indicating the failure reason.

<
Additional information

This function can be use to determine if the format of a volume is supported by the file
system. If the volume format is unknown the function returns 0.

Example

#include "FS. h"

voi d Sanpl el sHLFormatted(void) {
FS Init();
/1
/'l Performa high-level format if required.
/1
if (FS_IsHLFormatted("") == 0) {
FS_Format ("", NULL);
}
}
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4.8.5 FS_IsLLFormatted()

Description

Returns whether a volume is low-level formatted or not.

Prototype
int FS_IsLLFormatted(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume to be checked. It cannot be NULL.

Return value

1 Volume is low-level formatted
0 Volume is not low-level formatted
0 Error code indicating the failure reason

<
Example

#i nclude "FS. h"

voi d Sanpl el sLLFormatted(void) {
FS_Init();
/11
/1 Performa lowlevel format if required.
/1 Equivalent to the followi ng sequence:
/11
/1 FS_Format LLI f Required("nor:0:");
/11
if (FS_IsLLFormatted("nor:0:") == 0) {

FS_For mat Low( "nor: 0:");

}

}
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4.8.6 FS_FORMAT_INFO

Description

Parameters for the high-level format.

Type definition

typedef struct {
ul6 Sect orsPer d uster;
ul6 NurmRoot Di rEntri es;
FS_DEV_I NFO * pDevl nf o;

} FS_FORMAT_I NFO

Structure members

Member Description
Sect or sPer Cl ust er Number of sectors in a cluster.
NunRoot Di rEntri es Number of directory entries in the root directory.
pDevl nf o Information about the storage device.

Additional information

This structure is passed as parameter to FS_Fornat () to specify additional information
about how the storage device has to be formatted.

A cluster is the minimal unit size a file system can handle. Sectors are combined together
to form a cluster. Sect or sPer T ust er has to be a power of 2 value, for example 1, 2, 4,
8, 16, 32, 64. Larger values lead to a higher read / write performance when working with
large files while low values (1) make more efficient use of disk space.

e Allowed values for FAT: 1--128
e Allowed values for EFS: 1--32768

NunRoot Di r Ent ri es represents the number of directory entries in the root directory should
have. This is only a proposed value. The actual value depends on the FAT type. This value
is typically used for FAT12 or FAT16 formatted volume that have a fixed number of entries
in the root directory. On FAT32 formatted volume the root directory can grow dynamically.
The file system uses a default value of 256 if NunRoot Di r Entri es is set to O.

pDevl nf o should be typically set to NULL unless some specific information about the stor-
age device has to be passed to format function. The file system requests internally the
information from storage device if pDevl nf o is set to NULL.
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4.9 Partitioning functions

The functions in this section can be used to manage separate volumes on the same storage
device.
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49.1 FS_CreateGPT()

Description

Partitions the specified volume using a GPT (GUID Partition Table) partition scheme.

Prototype
int FS_CreateGPT(const char * sVol umeNane,
FS_GPT_I NFO * pGPTI nf o,
FS_PARTI TI ON_I NFO_GPT * pPart | nfo,
i nt NurmPartitions);
Parameters
Parameter Description
sVol uneNane Name of the volume to be partitioned.
0GPTI nf 0 Information about the GPT partitioning. It cannot be
NULL.
pPart ! nfo List of the partitions to be created. It cannot be NULL.
NUNPartitions Number of partitions to be created. It cannot be 0 or nega-
tive.
Return value
=0 OK, volume partitioned successfully.
*0 Error code indicating the failure reason.

Additional information

The partition information is stored starting with the first logical sector of the storage device.
The number of logical sectors occupied by the partitioning information depends on the
number of partitions created. The partitioning information requires at least three logical
sectors that is one logical sector for the protective MBR, one logical sector for the GPT
header and one logical sector for the partition table. In addition, a copy of the GPT header
and of the partition table is stored for redundancy purposes at the end of the storage device.
For this reason, FS_Cr eat eGPT() overwrites any information present in these logical sectors
of the specified volume.

The partition entries are stored in the order specified in the pPart | nfo array: the infor-
mation found in pPart | nfo[ 0] is stored to first partition entry, the information found in
pPart | nfo[ 1] is stored to the second partition entry, and so on.

The actual number of created partition entries is calculated as the maximum of NunPar -
titions and pGPTInfo:: NunPartitions If pGPTInfo::NunPartitions is greater than
NunPartiti ons then FS_Cr eat eGPT() creates empty partitions for partition indexes greater
than or equal to NumPartitions.

FS_CreateGPT() calculates the values of pGPTInfo::StartSector and pGPTln-
fo:: NunSect or s based on the capacity of the storage device if these members are set to
0. If pPartInfo::StartSector is setto 0 then FS_Creat eGPT() set is to the next available
sector that immediately follows the previous partition entry. pPart I nf o: : NunmSect or s can
be set to 0 only for the last partition in the list in which case the last partition occupies the
remaining free space on the storage device. For any other partitions pPart | nf o: : NunfSec-
t or s must be different than 0.

FS_Creat eGPT() checks the validity of values in pGPTI nf o and pPar t | nf 0. Any misconfig-
uration such as overlapping partitions is reported as an error and the partition table is not
created.

The partitioning information such as the disk id and the number of partitions can be
queried via FS_Get GPTI nf o() . The information about individual partitions can be obtained
via FS_Get Partiti onl nf oGPT() .
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The DISKPART logical driver can be used to access the data of the created partitions.

Example

#i ncl ude <string. h>
#i ncl ude "FS. h"

static const U8 _abDi skld[ FS_NUM BYTES CGUI D] = {
/| FB223EF0- CA5C- D24A- 4787- F2E856469D59
OxFB, 0x22, Ox3E, OxFO,
0xC4, O0x5C,
0xD2, Ox4A,
0x47, 0x87,
OxF2, OxE8, 0x56, 0x46, O0x9D, 0x59

be

static const U8 _abTypeBasi cData[ FS_NUM BYTES GUI D] = {
/1 A2A0DOEB- E5B9- 3344- 87C0- 68B6B72699C7
0xA2u, OxAQu, O0xDOu, OxEBu,
OxE5u, O0xB9u,
0x33u, 0x44u,
0x87u, 0xCOu,
0x68u, OxB6u, OxB7u, 0x26u, 0x99u, O0xC7

be

static const U8 _abPart!dO[ FS_NUM BYTES GUI D] = {
/| E633CD2E- 2D08- 7CA46- 5E97- 7283101E324D
OxE6, 0x33, OxCD, Ox2E,

0x2D, 0x08,
0x7C, 0x46,
Ox5E, 0x97,
0x72, 0x83, 0x10, Ox1E, 0x32, 0x4D
b
static const U8 _abPartldl[ FS_NUM BYTES GUI D] = { /1

6D8195A2- AB00- 3442- 4007- 999793ECEG05
0x6D, 0x81, 0x95, OxA2,

0xA8, 0x00,
0x34, 0x42,
0x40, 0x07,
0x99, 0x97, 0x93, OxEC, OxE6, 0x05
b
static const U8 _abPartld2[ FS_NUM BYTES GUI D] = { /1

621D39CB- 6DD4- 6448- 7539- 487394C67FCF
0x62, 0x1D, 0x39, 0xCB,

0x6D, 0xD4,

0x64, 0x48,

0x75, 0x39,

0x48, 0x73, 0x94, 0xC6, Ox7F, OxCF

be

voi d Sanpl eCreat eGPT(voi d) {
FS_PARTI TI ON_I NFO_GPT aPart | nfo[ 3];
FS_GPT_I NFO gpt I nf o;

/1

/'l This exanple creates a GU D partition table with three partitions.
/'l The position and size of first partition is configured explicitly.
/'l The position of the second partition is calculated by FS Creat eGPT()
/1 and it starts right after the first partition.

/1 The third partition occupies the renaining of the storage device.
/1

menset (aPartInfo, 0, sizeof(aPartlinfo));

menset (&gpt I nfo, 0, sizeof(gptinfo));

/1

/1 We fill here only the disk id. The information related to

/'l the partition location and the nunber of partitions is

/1 cal cul ated by FS_CreateGPT();

/1

menmcpy(gptl nfo.abld, _abDiskld, FS_NUM BYTES GU D);
/1

/'l First partition.

/1

aPartInfo[0O].Start Sector = 32;
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aPartInfo[0O].NunBectors = 5000;

mencpy(aPart | nfo[0].abld, _abPartldO, FS_NUM BYTES GU D);
mencpy(aPart | nfo[0].abType, _abTypeBasi cData, FS_NUM BYTES GUI D);
/11

/] Second partition.

/11

aPartInfo[1]. Start Sector 0;

aPart I nfo[ 1] . NunSectors 10000;

mencpy(aPart I nfo[1].abld, _abPartldl, FS_NUM BYTES GU D);
mencpy(aPart | nfo[ 1] . abType, _abTypeBasi cData, FS_NUM BYTES GUI D);
/11

/1 Third partition.

/11

aPartiInfo[2].Start Sector = 0;

aPartInfo[2].NunBectors = O;
mencpy(aPartInfo[2].abld, _abPartldl, FS_NUM BYTES GU D);
mencpy(aPart | nfo[ 2].abType, _abTypeBasi cData, FS_NUM BYTES GUI D);
/11

/'l Create the partition table.

/11

FS CreateGPT("", &gptlnfo, aPartinfo, 3);
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4.9.2 FS_CreateMBR()

Description

Partitions the specified volume using a MBR (Master Boot Record) partition scheme.

Prototype
int FS_CreateMBR(const char * sVol umeNane,
FS_PARTI TI ON_I NFO_ MBR * pPart | nf o,
int NurmPartitions);
Parameters
Parameter Description
sVol uneNane Name of the volume to be partitioned.
pPartl| nfo List of the partitions to be created.
NunPartitions Number of partitions to be created.
Return value
=0 OK, volume partitioned successfully.
*0 Error code indicating the failure reason.

Additional information

The Master Boot Record is a special logical sector that contains information about how
the storage device is partitioned. This partitioning information is located on the first logi-
cal sector of a storage device (sector index 0). The MBR information can be queried via
FS GetPartitionlnfoMBR(). FS CreateMBR() overwrites any information present in the
first logical sector of the specified volume.

The partition entries are stored in the order specified in the pPart | nfo array: the infor-
mation found in pPart | nfo[ 0] is stored to first partition entry, the information found in
pPart | nf o[ 1] is stored to the second partition entry, and so on.

If the Type member of the FS_PARTI TI ON_| NFO_MBR structure is set to 0 then FS_Cr eat eM
BR() automatically calculates the partition type and the CHS (Cylinder/Head/Sector) ad-
dresses (Type, Start Addr and EndAddr ) based on the values stored in the Start Sect or
and NunBect or members.

The data of the created partitions can be accessed using the DISKPART logical driver.

Example

#incl ude <string. h>
#i ncl ude "FS. h"

voi d Sanpl eCreat eMBR(voi d) {
FS_PARTI TI ON_I NFO_MBR aPart | nf o[ 2] ;

/1 This exanple creates a MBRwith two partitions.

/1 The first partition is configured to be bootable.

/1 Al paranmeters are explicitly configured.

/1 The second partition is configured not to be bootabl e.
/1 The partition type and CHS address are cal cul at ed

// autonatically by FS CreateMBR().

menset (aPartInfo, 0, sizeof(aPartinfo));
/11

/1 First partition.

/11

aPartInfo[0].|sActive =1,
aPartInfo[0]. Start Sector = 10;
aPart | nfo[0]. NunSectors = 100000;
aPart | nfo[0]. Type = 6;
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aPartInfo[0]. Start Addr. Cylinder = 0;
aPartInfo[0]. Start Addr. Head = 0;
aPartInfo[0]. Start Addr. Sect or = 11;
aPart | nf o[ 0] . EndAddr. Cyl i nder = 538§;
aPart | nf o[ 0] . EndAddr . Head = 1;
aPart | nf o[ 0] . EndAddr . Sect or = 10;
/11

/] Second partition.

/11

aPartInfo[1].Start Sector 200000;

aPartInfo[ 1] . NunBectors = 10000;
FS CreateMBR("", aPartlnfo, 2);
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4.9.3 FS_GetGPTInfo()

Description

Returns information about the GPT partitioning.

Prototype
int FS_Get GPTI nfo(const char * sVol unmeNane,
FS_GPT_I NFO * pGPTI nfo);
Parameters
Parameter Description
sVol uneNane Name of the volume on which the partition is located.
pGPTI nf o Information about the GPT partitioning.

Return value

=0 OK, partition information read.
0 Error code indicating the failure reason.
Example

#i ncl ude <string. h>
#i ncl ude "FS. h"

voi d Sanpl eGet GPTI nf o(voi d) {
char ac[ 100] ;
int r;
FS_GPT_I NFO gpt | nf o;

menset (&gpt I nfo, 0, sizeof(gptinfo));
r = FS_GetGPTInfo("", &gptlnfo);

if (r ==0) {
FS X Log("CGPT partitioning info:\n");
SEGCGER snprintf(ac, sizeof(ac), " StartSector: % u\n",

(U32) gpt I nfo. Start Sector);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " NunBSectors: % u\n",
(U32) gpt | nf 0. NunSect ors) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " MNunPartitions: %\n", gptlnfo.NunPartitions);
FS X Log(ac);

SEGCGER snprintf(ac, sizeof(ac), " [IsValidMin: %\ n", gptlnfo.lsValidMain);
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " [IsValidBackup: %\ n", gptlnfo.lsValidBackup);
FS X Log(ac);

FS X Log(" Id: ")

SEGGER snprintf(ac, sizeof(ac), "%2X¥02X%02X¥02X",
gptInfo.abld[0], gptlnfo.abld[1],
gptInfo.abld[2], gptlnfo.abld[3]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",
gptInfo.abld[4], gptlnfo.abld[5]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",
gptInfo.abld[6], gptlnfo.abld[7]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",
gptInfo.abld[8], gptlnfo.abld[9]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%2XYO2XYD2XYO2XYO2X%02X",
gpt I nfo.abl d[ 10], gptlnfo.abld[11], gptlnfo.abld[12],
gptInfo.abld[13], gptlnfo.abld[14], gptlnfo.abld[15]);

FS X Log(ac);
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FS X Log("\n");
}
}
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4.9.4 FS_GetPartitioninfoMBR()

Description

Returns information about a MBR partition.

Prototype

int FS_GetPartitionlnfoMBR(const char * sVol umeNane,
FS_PARTI TI ON_I NFO_ MBR * pPart | nf o,
us Part | ndex);

Parameters

Parameter Description

sVol uneNane Name of the volume on which the partition is located.

pPart | nfo Information about the partition.

Par t | ndex Index of the partition to query.

Return value

=0 OK, partition information read.

*0 Error code indicating the failure reason.

Additional information

The function reads the information from the Master Boot Record (MBR) that is stored on the
first sector (the sector with the index 0) of the specified volume. An error is returned if no
MBR information is present on the volume. If the Type member of the FS_PARTI TI ON_I N-
FO_MBR structure is 0, the partition entry is not valid.

Permitted values for Part | ndex are O to 3.

Example

#incl ude <string. h>
#i ncl ude "FS. h"

voi d Sanpl eGet Partitionl nfoMBR(void) {

int iPart;
FS_PARTI TI ON_I NFO_MBR Part | nf o;
char ac[ 100] ;

11
/1 Show the contents of the partition list stored in the Master
/1 Boot Record. Only the valid entries are displayed.
11
FS_X Log("MBR partition list:\n");
for (iPart = 0; iPart < FS_MAX_NUM PARTI TI ONS_MBR; ++i Part) {
menset (&PartInfo, 0, sizeof(Partlnfo));
FS GetPartitionlnfoMBR("", &Partlnfo, iPart);
if (Partlnfo.Type != 0) {

SEGGER snprintf(ac, sizeof(ac), " |ndex: u\n", iPart);
FS_X_Log(ac);
SEGGER snprintf(ac, sizeof(ac), " StartSector: % u\n", Partlnfo.StartSector);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " NunBSectors: % u\n", Partlnfo.NunmBectors);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " Type: %\ n", Partlnfo.Type);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " |sActive: u\ n", Partlnfo.lsActive);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " FirstCylinder: %\n", Partlnfo.StartAddr. Cylinder);
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " FirstHead: %u\ n", Partlnfo.StartAddr. Head);
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " FirstSector: v\ n", Partlnfo.StartAddr. Sector);

FS X Log(ac);
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SEGGER snprintf(ac, sizeof(ac), " LastCylinder: %u\n", Partlnfo.EndAddr. Cylinder);
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " LastHead: u\n", Partlnfo. EndAddr. Head);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " LastSector: %\ n", Partlnfo. EndAddr. Sector);

FS X Log(ac);
FS X Log("\n");

Deprecated name
FS GetPartitionlnfo
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4.9.5 FS_GetPartitioninfoGPT()

Description

Returns information about a GPT partition.

Prototype
int FS_GetPartitionlnfoGPT(const char * sVol umeNane,
FS_PARTI TI ON_I NFO GPT * pPart|nfo,
unsi gned Part | ndex);
Parameters
Parameter Description

sVol uneNanme

Name of the volume on which the partition is located.

pPart | nfo

Information about the partition.

Par t | ndex

Index of the partition to query.

Return value

=0 OK, partition information read.
*0 Error code indicating the failure reason.
Example

#i nclude <string. h>
#i ncl ude "FS. h"

voi d Sanpl eGet Partitionl nfoGPT(void) {

i nt i Part;
FS_PARTI TI ON_I NFO_GPT Part | nfo;
char ac[ 100] ;
int r;
FS_GPT_I NFO gpt | nf o;
int | sEnpty;
unsi gned i;

/1

/1 Show the contents of a GU D partition table.
/1 Only the valid entries are displayed.
/1
menset (&gpt I nfo, 0, sizeof (gptlnfo));
r = FS GetGPTInfo("", &gptlnfo);
if (r ==0) {
FS X Log("GPT partition list:\n");

for (iPart = 0; iPart < gptlnfo.NunPartitions; ++iPart) {
menset (&Partlnfo, 0, sizeof(Partlnfo));
r = FS GetPartitionlnfoGPT("", &Partlnfo, iPart);
| sEmpty = 1;
/1
/1 An enpty partition entry has all the bytes in the GUD type set to O;
/1
for (i = 0; i < sizeof(Partlnfo.abType); ++i) {
if (Partlnfo.abType[i] != 0) {
| sEnmpty = 0;
}
}
if (IsEnpty == 0) {
SEGGER snprintf(ac, sizeof(ac), | ndex: u\n", iPart);
FS_ X Log(ac);
SEGGER snprintf(ac, sizeof(ac), Start Sect or: % u\ n",
(U32)Partlnfo. Start Sector);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), Nunfect or s: % u\ n",
(U32) Part | nfo. NunSect ors) ;
FS_ X Log(ac);
SEGGER snprintf(ac, sizeof(ac), Attr: 0x%08X%08X\ n",

(U32) (PartlInfo.Attributes >> 32),
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FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), " Nane: %\ n", Partlnfo.acNane);
FS X Log(ac);
FS_ X Log(" Type: "),

SEGGER snprintf(ac, sizeof(ac), "%2X%02X%02X%02X",

Part | nfo.abType[ 0], Partlnfo.abType[1],
Part | nfo.abType[ 2], Partlnfo.abType[3]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",

Part | nfo.abType[ 4], Partlnfo.abType[5]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",

Part | nfo.abType[ 6], Partlnfo.abType[7]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",

Part | nfo.abType[ 8], Partlnfo.abType[9]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%2XYO2XYO2XYO2XYO2X%02X",
Part | nfo.abType[ 10], Partlnfo.abType[11], Partlnfo.abType[12],
Part | nfo.abType[ 13], Partlnfo.abType[14], Partlnfo.abType[15]);

FS X Log(ac);

FS X Log(" Unique: ");

SEGGER snprintf(ac, sizeof(ac), "%2X¥02X%0O2X¥02X",
Part|nfo.abld[0], Partlnfo.abld[1],

PartInfo.abld[2], Partlnfo.abld[3]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",
Part|nfo.abld[4], Partlnfo.abld[5]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%2X%02X",
Part|nfo.abld[6], Partlnfo.abld[7]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%02X%02X",
Part|nfo.abld[8], Partlnfo.abld[9]);

FS X Log(ac);

FS_X Log("-");

SEGGER snprintf(ac, sizeof(ac), "%2XYO2XYO2XYO2XYO2X%O2X",
Part | nfo.abld[ 10], Partlnfo.abld[11], Partlnfo.abld[12],
Part | nfo.abld[13], Partlnfo.abld[14], Partlnfo.abld[15]);

FS X Log(ac);

FS X Log("\n");

FS X Log("\n");
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4.9.6 FS_GetPartitioningScheme()

Description

Returns information about how a storage device is partitioned.

Prototype
int FS_GetPartitioni ngScheme(const char * sVol unmeNane);
Parameters
Parameter Description
sVol uneNane Name of the volume on which the partition is located.

Return value

=20 OK, partitioning type. Can be one of the Partitioning schemes on page 178 val-
ues.

+#0 Error code indicating the failure reason.

Example

#i nclude "FS. h"

voi d Sanpl eGet Partitioni ngSchenme(void) {
int Schene;

Schene = FS_GetPartitioni ngSchene("");
if (Scheme >= 0) {
switch (Schene) {
case FS_PARTI TI ONl NG_SCHEME_NONE:
FS X Log("The storage device is not partitioned.\n");
br eak;
case FS_PARTI TI ONl NG_SCHEME_MBR:
FS_X Log("The storage device is partitioned via MBR\n");
br eak;
case FS_PARTI TI ONl NG_SCHEME_GPT:
FS_X Log("The storage device is partitioned via GPT.\n");
br eak;
defaul t:
FS_X_Log("Unknown partitioning schene.\n");
br eak;
}
}
}
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49.7 FS_GPT_INFO

Description

Information about a GUID partition table.

Type definition

typedef struct {
U64 Start Sector;
U64 NunBect ors;
Ul6 NunPartitions;
us I sVal i dMai n;
us I sVal i dBackup;
us abld[];

} FS_GPT_I NFG

Structure members

Member Description

Index of the first logical sector that can be used for partition
data (FirstUsableLBA field).

Index of the last logical sector that can be used for partition
data (LastUsableLBA field - FirstUsableLBA field + 1).

Number of partitions present on the storage device (Num-
berOfPartitionEntries field).

St art Sect or

Nuntect or s

NunPartitions

I sVal i dMai n Indicates if the main partition table is valid.

| sVal i dBackup Indicates if the backup partition table is valid.

abl d GUID that uniquely identifies the storage device (DiskGUID
field)

Additional information
The partitioning information can be obtained via FS_Get GPTI nfo() .
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4.9.8 FS_PARTITION_INFO_MBR

Description

Information about a MBR partition.

Type definition

typedef struct {
u32 Nunfect or s;
u32 Start Sector;
FS_CHS_ADDR Start Addr;
FS_CHS_ADDR EndAddr;
us Type;
us I sActi ve;

} FS_PARTI TI ON_I| NFO_MBR;

Structure members

Member Description

NunSect or s Total number of sectors in the partition.

Index of the first sector in the partition relative to the begin-

Start Sect or ning of the storage device.

St art Addr Address of the first sector in the partition in CHS format.
EndAddr Address of the last sector in the partition in CHS format.
Type Type of the partition.

| sActive Set to 1 if the partition is bootable.

Example

For an example usage refer to FS_Get Parti ti onl nf oMBR() .

Deprecated name
FS_PARTI TI ON_I NFO_MBR
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499 FS_PARTITION_INFO_GPT

Description

Information about a GPT partition.

Type definition

typedef struct {
us abType[];
us abld[];
057 Start Sect or;
ue4 Nurnect or s;
ue4 Attributes;
char acNanme[];
} FS_PARTI TI ON_I NFO_GPT;

Structure members

Member Description
abType Partition type as GUID (PartitionTypeGUID field).
abl d Unique id of the partition as GUID (UniquePartitionGUID

field).

St art Sect or

Index of the first logical sector in the partition (StartingLBA
field).

Index of the last logical sector in the partition (EndingLBA

NunBect or's field - StartingLBA field + 1).
Attributes Partition attributes (At tri but es field).

Partition name as 0-terminated string, UTF-8 encoded (Parti-
acName

tionName field).

Additional information

The name of the partition returned via acNanme member is a 0-terminated string encoded
as UTF-8. The size of this member can be configured via FS_MAX _NUM BYTES PART NAME.

Example

For an example usage refer to FS_Get Parti ti onl nf oGPT() .
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4.9.10 Partitioning schemes

Description

Methods for partitioning a storage device.

Definition
#def i ne FS_PARTI TI ONl NG_SCHEME_NONE 0
#define FS_PARTI TI ONI NG_SCHEME_MBR 1
#define FS_PARTI TI ONI NG_SCHEME_GPT 2
Symbols
Definition Description

FS_PARTI TI ONI NG_SCHEVE NahEtorage device is not partitioned.

FS_PARTI TI ONI NG_SCHENE
BR

FS_PARTI TI ONI NG_SCHEME
PT

—'Pﬁe storage device is partitioned as MBR.

—ﬁe storage device is partitioned as GPT.

Example

Refer to FS_Get Parti ti oni ngSchene() for an example usage.
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4.10 File system structure checking

The functions in this section can be used by an application to check the consistency of the
file system structure.
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4.10.1 FS_CheckAT()

Description

Verifies the consistency of the allocation table.

Prototype

int FS_CheckAT(FS_CHECK_DATA * pCheckDat a);

Parameters

File system structure checking

Parameter

Description

pCheckDat a Checking context. It cannot be NULL.

Return value

FS_CHECKDI SK_RETVAL_K No errors found or the callback returned

FS_CHECKDI SK_ACTI ON_DO_NOT_REPAI R.

FS_CHECKDI SK_RETVAL_RETRY An error has been found. The error has been

corrected since the callback function returned
FS_CHECKDI SK_ACTI ON_SAVE_CLUSTERS or
FS_CHECKDI SK_ACTI ON_DELETE_CLUSTERS.
FS_CheckDir () has to be called again to
check for the next error.

FS CHECKDI SK_RETVAL ABORT The application requested the abort of disk

checking operation through the callback re-
turning FS_CHECKDI SK_ACTI ON_ABORT.

FS_CHECKDI SK_RETVAL_CONTI NUE Indicates that not all the allocation table has

been checked. The entire volume has to be
checked again using FS_CheckDir () .
<0 Error code indicating the failure reason.

Additional information

FS CheckAT() has to be called in combination with FS | nit Check() and FS_CheckDir ()

to check the consistency of the file system.

pCheckDat a has to be initialized via a call to FS_I ni t Check() .

Example

Refer to FS I nit Check() for a usage example.
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4.10.2 FS_CheckDir()

Description

Verifies the consistency of a single directory.

Prototype
int FS_CheckDir( FS_CHECK_DATA * pCheckDat a,
const char * sPat h);
Parameters
Parameter Description

pCheckDat a Checking context. It cannot be NULL.

sPat h Path to the directory to be checked. It cannot be NULL.

Return value

= FS_CHECKDI SK_RETVAL_OK No errors found or the callback returned
FS_CHECKDI SK_ACTI ON_DO_NOT_REPAI R.

= FS_CHECKDI SK_RETVAL_RETRY An error has been found. The error

has been corrected since the callback
function returned FS_CHECKDI SK_AC-
TI ON_SAVE_CLUSTERS or FS_CHECK-
DI SK_ACTI ON_DELETE_CLUSTERS.
FS CheckDi r () has to be called again to
check for the next error.

= FS_CHECKDI SK_RETVAL_ABORT The application requested the abort of
disk checking operation through the
callback returning FS_CHECKDI SK_AC-

TI ON_ABORT.

= FS_CHECKDI SK_RETVAL_NMAX RECURSE Maximum recursion level reached. The
disk checking operation has been abort-
ed.

<0 Error code indicating the failure reason.

Additional information

FS_CheckDir () has to be called in combination with FS_I ni t Check() and FS_CheckAT()
to check the consistency of the file system.

pCheckDat a has to be initialized via a call to FS_I ni t Check() . In order to check the entire
file system structure, the application will have to call FS_CheckDi r () with every different
directory path present on the file system.

Example

Refer to FS I ni t Check() for a usage example.
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4.10.3 FS_CheckDisk()

Description

Checks the consistency of the file system structure.

Prototype
int FS_CheckDi sk(const char * sVol unmeNane,
voi d * pBuffer,
u32 Buf f er Si ze,
i nt MaxRecur si onLevel ,
FS_CHECKDI SK_ON_ERROR _CALLBACK * pfOnError);
Parameters
Parameter Description
sVol uneNane Name of the volume to be checked.
pBuf f er Work buffer to be used for checking the allocation table.
Buf f er Si ze Size of the work buffer in bytes. It cannot be NULL.
MaxRecur si onLevel '(I:'E:Crllwaxmum directory depth the function is allowed to

Function that has to be called when an error is found. It can-

pf OnError not be NULL.

Return value

= FS_CHECKDI SK_RETVAL_OK No errors found or the callback returned
FS_CHECKDI SK_ACTI ON_DO _NOT_REPAI R.

= FS_CHECKDI SK_RETVAL_RETRY An error has been found. The error

has been corrected since the callback
function returned FS_CHECKDI SK_AC-
Tl ON_SAVE CLUSTERS or FS_CHECK-
DI SK_ACTI ON_DELETE_CLUSTERS.
FS_CheckDi sk() has to be called again
to check for the next error.

= FS_CHECKDI SK_RETVAL_ABORT The application requested the abort of
disk checking operation through the
callback returning FS_CHECKDI SK_AC-

TI ON_ABORT.

= FS_CHECKDI SK_RETVAL_NMAX_RECURSE Maximum recursion level reached. The
disk checking operation has been abort-
ed.

<0 Error code indicating the failure reason.

Additional information

This function can be used to check if any errors are present on a specific volume and, if
necessary, to repair these errors. Ideally, the work buffer has to be large enough to store
the usage information of all the clusters in the allocation table. FS _CheckDi sk() uses one
bit to store the usage state of a cluster. The typical size of the work buffer is about 2
KBytes. Additional iterations are performed if the work buffer is not large enough to check
the whole allocation table in one step.

FS CheckDi sk() can detect and correct the following file system errors:

Invalid directory entries.

Lost clusters or cluster chains.

Cross-linked clusters.

Clusters are associated to a file with size of 0.

Too few clusters are allocated to a file.

Cluster is not marked as end-of-chain, although it should be.
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The contents of a lost cluster chain is saved during the repair operation to files named
FI LE<Fi | el ndex>. CHK that are stored in directories hamed FOUND. <Di r | ndex>. Fi | el n-
dex is a 0-based 4-digit decimal number that is incremented by one for each cluster
chain saved. Dirl ndex is a 0-based 3-digit decimal number that is incremented by one
each time FS_CheckDi sk() is called. For example the first created directory has the name
FOUND. 000, the second FOUND. 001, and so on while the first file in the directory has the
name FI LE000O. CHK, the second FI LEO001. CHK, and so on.

The callback function is used to notify the application about the errors found by FS_Check-
Di sk() during the disk checking operation. FS_CheckDi sk() uses the return value of the
callback function to decide if the error hast to be repaired or not. For more information
refer to FS_CHECKDI SK_ON_ERROR_CALLBACK.

FS_CheckDi sk() closes all opened files before it starts the disk checking operation. The
application is not allowed to access the storage device from a different task as long as the
operation is in progress.

Example

#i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>
#i ncl ude <string. h>
#i ncl ude "FS. h"

static U32 _aBuffer[1024 / 4];
static int _NunErrors;

[ KKK kK ok ok kKK K K R KR R R R K R R R R R K R R R R K R R R R K R R R R R R R R R kR Rk ok kK

*

* _OnError
*/
static int _OnError(int ErrCode, ...) {
va_list Par anLi st ;
const char * sFornmat;
char CH
char ac[ 256] ;

(voi d) menset (&Par anli st, 0, sizeof(Paranlist));
sFormat = FS_CheckDi sk_Err Code2Text ( Err Code) ;
if (sFormat) {
va_start (ParanList, ErrCode);
vsprintf(ac, sFormat, ParanList);
FS X Log(ac);
FS X Log("\n");
}
if (ErrCode != FS_CHECKDI SK_ERRCODE_CLUSTER UNUSED) {
FS X Log(" Do you want to repair this? (y/n/a) ");

} else {
FS X Log(" * Convert lost cluster chain into file (y)\n");
FS X Log(" * Delete cluster chain (d)\n");
FS X Log(" * Do not repair (n)\n");
FS X Log(" * Abort (a)\n");

}

_NunErrors++;

c = getchar();

FS X Log("\n");

if ((c=="y) Il (c=="Y)) {
return FS_CHECKDI SK_ACTI ON_SAVE_CLUSTERS;

} elseif ((c =="a) || (c =="A)) {
return FS_CHECKDI SK_ACTI ON_ABOCRT;

} elseif ((c =="'d) || (c =="'D)) {
return FS_CHECKDI SK_ACTI ON_DELETE CLUSTERS;

}

return FS_CHECKDI SK_ACTI ON_DO _NOT_REPAI R, // Do not repair anything.

}

[ KKKk Kk ok kKR K K R KR K R R KR R R R K R R R R K R R R R K R R R R R R R R R R kR Rk ok kK

*

* Sanpl eCheckDi sk

*/

voi d Sanpl eCheckDi sk(void) {
int r;
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while (1) {
r = FS_CheckDi sk("", _aBuffer, sizeof(_aBuffer), 5 _OnError);
if (r !'= FS_CHECKDI SK_RETVAL_RETRY) ({
br eak;
}

}
if (_NunErrors == 0) {
FS X Log("No errors were found.\n");
} else {
FS X Log("Errors were found.\n");
}
}
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4.10.4 FS_CheckDisk ErrCode2Text()

Description

Returns a human-readable text description of a disk checking error code.

Prototype
char *FS_CheckDi sk_Err Code2Text (i nt Err Code);
Parameters
Parameter Description
Er r Code Error code for which the text description has to be returned.

Return value

Text description as 0-terminated string.

Additional information

This function can be invoked inside the callback for FS_CheckDi sk() to format the error
information in human-readable format. The text description includes format specifiers for
the printf() family of functions that can be used to show additional information about the
file system error.

Refer to FS_CheckDi sk() for more information about how to use this function.
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4.10.5 FS_InitCheck()

Description

Initializes a non-blocking disk checking operation.

Prototype
int FS_InitCheck( FS_CHECK_DATA * pCheckDat a,
const char * sVol unmeNane,

voi d * pBuffer,
u32 Buf f er Si ze,
FS_CHECKDI SK_ON_ERROR_CALLBACK * pf OnError);

Parameters

Parameter Description
pCheckDat a Checking context. It cannot be NULL.

Name of the volume on which the checking is performed. It
cannot be NULL.

pBuf f er Working buffer. It cannot be NULL.
Buf ferSi ze Number of bytes in pBuf fer.

sVol uneNanme

Callback function to be invoked in case of a file system dam-

pf OnError age. It cannot be NULL.

Return value

= FS_CHECKDI SK_RETVAL_ K OK, disk checking has been initialized.
<0 Error code indicating the failure reason.

Additional information

FS | nit Check() has to be called in combination with FS_CheckDi r () and FS_CheckAT()
to check the consistency of the file system. These functions perform the same operation
as FS_CheckDi sk() with the difference that the access to the file system is blocked only
for a limited period of time.

It is mandatory to call FS_I ni t Check() before any call to FS_CheckDi r () or FS_CheckAT() .
The purpose of FS | nit Check() is to prepare the checking context pCheckDat a for the
operation. This context must be passed to FS _CheckDi r () and FS_CheckAT() .

The parameters sVol uneNane, pBuf f er, Buf f er Si ze and pf OnEr r or have the same mean-
ing as the corresponding parameters of FS _CheckDi sk() . Refer to FS_CheckDi sk() for
more information about the usage of these parameters.

In a typical usage the application calls FS_I ni t Check() once followed by multiple calls to
FS CheckDir () and FS_CheckAT() . In addition, each time FS_CheckDi r () and FS_Check-
AT() find and correct an error FS_I ni t Check() has to be called again to re-initialize the
operation.

Example

The following example demonstrates how the consistency of the file system structure can
be checked while the application performs normal file system operations.

#i ncl ude <stdarg. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude "FS. h"

#defi ne VOLUVE_NAME
#def i ne MAX_RECURSI ON 5

static U32 _aBuffer[1024 / 4];
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static int _NunErrors;

/*********************************************************************

*

* _IsSystenDir
*/
static int _lIsSystenDir(const char * sDi rNanme) {
if (((*sDirName == ".") && (*(sDirNane + 1) == '"\0"))) {
return 1;
}
if (((*sDirName == "."') && (*(sDirNane + 1) =="'."') && (*(sDirName + 2) == '\10"))) {
return 1;
}
return O;
}

/*********************************************************************

*

* _ChOnError
*/
static int _cbOnError(int ErrCode, ...) {
va_list Par anLi st ;
const char * sFormat;
int CH
char ac[ 1000] ;

/[/lint --e{438} -esym(530, Paranlist)

sFormat = FS_CheckDi sk_Err Code2Text ( Err Code) ;

if (sFormat) {
va_start (ParanList, ErrCode);
SEGGER vsnprintf(ac, sizeof(ac), sFormat, ParanlList);
va_end( Paranli st);
FS X Log(ac);
FS X Log("\n");

}

if (ErrCode != FS_CHECKDI SK_ERRCODE_CLUSTER UNUSED) {
FS X Log(" Do you want to repair this error? (y/n/a) ");

} else {
FS X Log(" * Convert lost cluster chain into file (y)\n");
FS X Log(" * Delete cluster chain (d)\n");
FS X Log(" * Do not repair (n)\n");
FS X Log(" * Abort (a)\n");
}

++_NunErrors;

c = getchar();

FS X Log("\n");

if ((c=="y) Il (c=="Y)) {
return FS_CHECKDI SK_ACTI ON_SAVE_CLUSTERS;

} elseif ((c=="a) || (c =="A)) {
return FS_CHECKDI SK_ACTI ON_ABOCRT;

} elseif ((c =="'d) || (c =="'D)) {
return FS_CHECKDI SK_ACTI ON_DELETE_CLUSTERS;

}

return FS_CHECKDI SK_ACTI ON_DO NOT_REPAI R,

}

/*********************************************************************

_CheckDi r

Function description
Checks the consistency of a directory tree.

Not es
(1) This function calls itself recursively.

E I T

/
static int _CheckD r(FS_CHECK DATA * pCheckData, char * sDirPath,
unsi gned SizeO' DirPath, int MaxRecursionLevel) {

int r;

int Resul t;

FS_FI ND_DATA  Fi ndDat a;

char acDi r Nanme[ 32] ;
unsi gned LenPat h;

unsi gned LenNane;

char * p;

char * pEnd;
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unsi gned NunByt es;

r = FS_CheckDi r (pCheckData, sDirPath);
if (r == FS_CHECKDI SK_RETVAL_OK) {
/11
/'l Search for subdirectories and descend into them
/11
menset (&Fi ndData, 0, sizeof (FindData));
Result = FS_FindFirstFil e(&Fi ndData, sDirPath, acDirNanme, sizeof(acDi rNane));
if (Result == 0) {
while (1) {
/11
/| Descend into any directory other than "." and "
/11
if (FindData.Attributes & FS_ATTR DI RECTORY) {
if (_lsSystenDir(FindData.sFileName) == 0) {

if (MaxRecursionLevel == 0) {
r = FS_CHECKDI SK_RETVAL_MAX_ RECURSE; /'l Error, deepest directory
/'l level reached.
br eak;
}

/11
/] Create the path to the directory.
/11
LenPath = strlen(sDirPath);
if (LenPath >= (SizeO'DirPath - 1)) {
r = FS_ERRCODE_BUFFER_TOO SMALL; // Error, cannot create path
// to directory.
br eak;
}
NunmBytes = SizeO'DirPath - LenPath;
LenNane = strlen(FindData.sFil eNane);
if ((LenNane + 1 + 1) >= NunmBytes) {
r = FS_ERRCODE_BUFFER_TOO SMALL; // Error, cannot create path
// to directory.

br eak;
}
pEnd = sDirPath + LenPath;
p = pEnd;
strcpy(p, FindData.sFil eNane); // Add the directory nane.
o] += LenNane;
*p++ = FS_DI RECTORY_DELI M TER; /| Separate the path from
// directory nane.
*p ="'\0";
r = _CheckDir(pCheckData, sDirPath, SizeODirPath, MaxRecursionLevel - 1);
*pEnd = '\0'; // Restore the path to parent

I/ directory.
if (r !'= FS_CHECKDI SK_RETVAL_OK) {
br eak;
}
}

}
Result = FS_Fi ndNext Fi | e( &i ndDat a) ;

if (Result == 0) {

br eak; /'l End of directory reached
/'l or error.
}
}

}
}
if (r == FS_CHECKDI SK_RETVAL_SKI P) {

r = FS_CHECKDI SK_RETVAL_CXK; /'l Make sure that we return

/] the sane val ue as FS_CheckDi sk()
}

return r;

}

/*********************************************************************

_CheckDi sk

Function description
Checks the consistency of the file system

E

/
static int _CheckD sk(void) {
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int r;
char acDi r Name[ FS_MAX_PATH] ;
FS_CHECK_DATA CheckDat a;

menset (& CheckDat a, 0, sizeof (CheckData));

File system structure checking

for (i) {
/11
/1 Initialize the operation.
/11
r = FS_I nitCheck(&CheckData, VOLUVE_NAME, _aBuffer, sizeof(_aBuffer), _cbOnError);
if (r!'=0) {
br eak; /1l Error, could not initialize
/'l the operation.
}
for (i) {
menset (acDi r Name, 0, sizeof (acDirNane)); // Begin the checking with the
/1 root directory.
strncpy(acDi rNane, VOLUVE _NAME, sizeof(acDirNane) - 1);
/11
/| Check the directory structure.
/11
r = _CheckDir (&CheckData, acDirNanme, sizeof(acDi rNanme), MAX RECURSI ON);
if (r !'= FS_CHECKDI SK_RETVAL_OK) {
br eak; /1 An error occurred.
}
/11
/'l Check the allocation table.
/11
r = FS_CheckAT( & CheckDat a) ;
if (r !'= FS_CHECKDI SK_RETVAL_CONTI NUE) {
br eak; /1 No nmore checks are required
/1 or an error was found and corrected.
}
}
if (r !'= FS_CHECKDI SK_RETVAL_RETRY) ({
br eak; /1 Operation conpl eted.
}
}
return r;

}

/*********************************************************************

*

* Sanpl eCheckDi skBG

*/

voi d Sanpl eCheckDi skBG voi d) {
FS_CHECK_DATA CheckDat a;
FS_CHECK DATA CheckDat ad d;
int r;

/11
/11
/11
menset (& CheckDat ad d, 0, sizeof (CheckDatad d));
menset (& CheckDat a, 0, sizeof (CheckData));

Initialize the check context.

for (i) {
Il
/1 Wait for a file system change.
Il
for (i) {
r = FS_I nitCheck(&CheckData, VOLUVE_NAME, _aBuffer,
if (r ==0) {
r = nencnp( & heckDat a, &CheckDat ad d,
if (r 1=0) {
br eak;
}
}
/11
// TBD: Del ay execution using a RTOS function.
/11
}
_NunErrors = 0;
/11
/'l Check and correct file systemerrors.
/11
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r = _CheckDi sk();
if (r!'=0) {
FS X Log("Di sk checking operation failed.\n");
} else {
if (_NunErrors == 0) {
FS X Log("File systemstructure is consistent.\n");
}
}
mencpy(&CheckDat ad d, &CheckDat a, sizeof (FS_CHECK DATA));
}
}
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4.11 File system extended functions

This section describes API functions that do not fall in any other category. It includes func-
tion that operate on volumes, utility functions as well as functions for locking the file system
against concurrent access from different tasks.

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



192 CHAPTER 4 File system extended functions

4.11.1 FS_ConfigeOFErrorSuppression()

Description

Enables / disables the reporting of end-of-file condition as error.

Prototype

voi d FS_Confi gECFErr or Suppressi on(int OnOff);

Parameters

Parameter Description

Activation status of the option.
OnOr f e 0 EOF is reported as error.
e 1 EOF is not reported as error.

Additional information

The end-of-file indicator of a file handle is set to 1 as soon as the application tries to
read more bytes than available in the file. This function controls if an error is reported via
FS FError () when the end-of-file indicator is set for a file handle. The default is to report
the end-of-file condition as error. The configuration has effect on all the opened file handles.

This function is available only when the file system is built with FS_SUPPRESS EOF ERROR
set to 1.
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4.11.2 FS_ConfigPOSIXSupport()

Description

Enables / disables support for the POSIX-like behavior.

Prototype
voi d FS_Confi gPOSI XSupport (i nt OnOFf);
Parameters
Parameter Description
Activation status of the option.
OnCOf f e 0 POSIX behavior is disabled.
e 1 POSIX behavior is enabled.

Additional information

The end-of-file indicator of a file handle is set to 1 as soon as the application tries to
read more bytes than available in the file. This function controls if an error is reported via
FS FError () when the end-of-file indicator is set for a file handle. The default is to report
the end-of-file condition as error. The configuration has effect on all the opened file handles.
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4.11.3 FS_ConfigWriteVerification()

Description

Enables / disables the verification of the written data.

Prototype

void FS_ConfigWiteVerification(int OnOff);

Parameters

Parameter Description

Activation status of the option.
OnOf f e 0 Verification is disabled.
e 1 Verification is enabled.

Additional information

If enabled, this feature requests the file system to check that the data has been written
correctly to storage device. This operation is performed by reading back and comparing
the read with the written data. The verification is performed one logical sector at a time. A
sector buffer is allocated from the memory pool for this operation.
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4.11.4 FS FileTimeToTimeStamp()

Description

Converts a broken-down date and time specification to a timestamp.

Prototype
void FS_Fil eTi meToTi meSt anp(const FS_FI LETI ME * pFil eTi ne,
u32 * pTi meSt anp) ;

Parameters

Parameter Description

. . Broken-down date and time to be converted. It cannot be

pFi |l eTi me NULL
pTi meSt anp Converted timestamp. It cannot be NULL.

Additional information

This function can be used to convert a broken-down date and time specification to a time-
stamp used by the file system. The converted timestamp can be directly passed to FS_Set -
Fil eTi me() or FS_Set Fi | eTi neEx() to change the timestamps of files and directories.

For a description of the timestamp format refer to FS_Get Fi | eTi ne() .
Example

#include "FS. h"

voi d Sanpl eSet Fi |l eTi ne(void) {
u32 Ti meSt anp;
FS_FI LETI ME Fi | eTi n®;

Fi | eTi me. Year = 2005;
Fi |l eTi me. Month = 03;
Fi | eTi ne. Day = 26;
Fi | eTi me. Hour = 10;
Fi |l eTi me. M nute = 56;
Fi | eTi ne. Second = 14;

FS_Fi |l eTi neToTi neSt anp (&Fil eTi ne, &Ti neSt anp);
FS SetFil eTi ne("Test.txt", TineStanp);
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4.11.5 FS_FreeSectors()

Description

Informs the device driver about unused sectors.

Prototype
int FS_FreeSectors(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume on which to perform the operation.

Return value

=0 OK, sectors have been freed.
+#0 Error code indicating the failure reason.

Additional information

The function visits each entry of the allocation table and checks if the cluster is used to
store data. If the cluster is free, informs the storage layer that the sectors assigned to
the cluster do not store valid data. This information is used by the NAND and NOR device
drivers to optimize the internal wear-leveling process.

FS FreeSectors() is available only when the support for the free sector operation is en-
abled. The support for the free sector operation can be enabled or disabled via FS_SUP-
PORT_FREE_SECTOR.

Example

#i ncl ude "FS. h"
voi d Sanpl eFreeSectors(void) {

FS _FreeSectors("nand: 0:");
}
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4.11.6 FS_GetAutoMount()

Description

Returns information about how a volume is automatically mounted.

Prototype

i nt FS_Get Aut oMbunt (const char * sVol uneNane) ;

Parameters

Parameter

Description

sVol uneNane

Name of the volume to be queried.

Return value

0
FS MOUNT RO
= FS_MOUNT_RW
<0

Volume is not mounted automatically.

Volume is mounted automatically in read only mode.

Volume is mounted automatically in read/write mode.

Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

After the initialization of the file system all the volumes are configured to be automatically
mounted as read/write at the first access to the file system. The type of mount operation
can be configured via FS_Set Aut ohMbunt () .
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4.11.7 FS_GetFileld()

Description

Calculates a value that uniquely identifies a file.

Prototype
int FS_CetFileld(const char * sFil eNane,
us * pld);
Parameters
Parameter Description
sFi | eNane Name of the file for which to calculate the id.
pld A 16-byte array where the id is stored.

Return value

=0 Id returned OK.
0 Error code indicating the failure reason.

Additional information

The calculated value is a combination of the sector number that stores the directory entry
assigned to file combined with the index of the directory index. Typically used by USB MTP
component of SEGGER emUSB-Device to create an unique object id to the file.
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4.11.8 FS_GetFileWriteMode()

Description

Returns the write mode.

Prototype
FS_WRI TEMODE FS _Cet Fil eWiteMbde(void);

Return value

WriteMode Specifies how to write to file:

e FS WRI TEMODE_SAFE Updates the allocation table and the directory entry at each write
to file operation.

e FS WRI TEMODE_MEDI UM Updates the allocation table at each write to file operation.

e FS WRI TEMODE_FAST The allocation table and directory entry are updated when the file
is closed.

e FS WRI TEMODE_UNKNOWN An error occurred.

Additional information

This function can be used to query the write mode configured for the entire file system.
The write mode for the entire file system can be configured via FS_Set Fi | eW i t eMode() .
The write mode is set by default to FS_WRI TEMODE_SAFE when the file system is initialized.

Refer to FS_Set Fi | eW it eMode() for detailed information about the different write modes.
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4.11.9 FS_GetFileWriteModeEXx()

Description

Returns the write mode configured for a specified volume.

Prototype
FS_WRI TEMODE FS _CGet Fil eWiteMbdeEx(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Identifies the volume that have to be queried.

Return value

WriteMode Specifies how to write to file:

e FS WRI TEMODE _SAFE Updates the allocation table and the directory entry at each write
to file operation.
FS WRI TEMODE_MEDI UM Updates the allocation table at each write to file operation.
FS WRI TEMODE_FAST The allocation table and directory entry are updated when the file
is closed.

e FS WRI TEMODE _UNKNOWN An error occurred.

Additional information

This function can be used to query the write mode configured for the specified volume. The
write mode of the volume can be configured via FS_Set Fi | eWi t eMbdeEx() . If the write
mode is not explicitly configured by the application for the volume via FS_SetFil eWi te-
MbdeEx() then the write mode configured for the entire file system is returned. The write
mode for the entire file system can be configured via FS_Set Fi | eW it eMode() . The write
mode is set by default to FS_WRI TEMODE_SAFE when the file system is initialized.

Referto FS_Set Fi | eW it eMbde() for detailed information about the different write modes.
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4.11.10 FS _GetFSType()

Description

Returns the type of file system assigned to volume.

Prototype
int FS_Get FSType(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume to be queried. It cannot be NULL.

Return value

=0 File system type (FS_FAT or FS_EFS)
<0 Error code indicating the failure reason.

Additional information

This function is optional and available only when both the FAT and the EFS file system are
enabled in the file system, that is the FS_SUPPORT_FAT and FS_SUPPORT_EFS configuration
defines are both set to 1 (multiple-volume configuration).

Example

#include "FS. h"

voi d Sanpl eGet FSType(voi d) {
int FSType;

#1 f FS_SUPPORT_MULTI PLE_FS
FSType = FS_Get FSType("");
#el se
FSType = FS_FAT,;
#endi f
FS X Log("File systemtype: ");
switch (FSType) {
case FS_FAT:
FS_X_ Log("FAT");
br eak;
case FS_EFS:
FS_X Log("EFS");
br eak;
defaul t:
FS_X_Log(" <unknown>");
br eak;

}
FS X Log("\n");
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4.11.11 FS_GetMaxSectorSize()

Description

Queries the maximum configured logical sector size.

Prototype

U32 FS_Get MaxSect or Si ze(voi d);

Return value

Maximum logical sector size in bytes.

Additional information

Default value of the maximum logical sector size is 512 bytes. Refer to FS_Set MaxSec-
tor Si ze() for more information about the maximum logical sector size.

Example

#i nclude "FS. h"

voi d Sanpl eGet MaxSect or Si ze(voi d) {
U32 MaxSect or Si ze;

MaxSect or Si ze = FS_Get MaxSect or Si ze() ;
}
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4.11.12 FS_GetMeminfo()

Description

Returns information about the memory management.

Prototype
int FS_Get Mem nf o( FS_MEM_ | NFO * pMemi nf 0) ;
Parameters
Parameter Description
pMem nf o Returned information.

Return value

=0 OK, information returned.
+#0 Error code indicating the failure reason.

Additional information

The application can use this function to obtain information about the memory management
such as number of bytes allocated by the file system, type of memory management used,
etc.
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4.11.13 FS_GetMountType()

Description

Returns information about how a volume is mounted.

Prototype
i nt FS_Get Mbunt Type(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

0 Volume is not mounted.

FS MOUNT RO Volume is mounted read only.

= FS MOUNT_RW  Volume is mounted read/write.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

sVol unmeNane is the name of a volume that already exists. If the volume name is not known
to file system then an error is returned. Alternatively, the application can call FS_| sVol -
uneMbunt ed() if the information about how the volume is actually mounted is not impor-
tant. After the file system initialization all volumes are in unmounted state.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Mount Type(voi d) {
int r;
const char * shount Type;
char ac[ 100] ;

r = FS_Get Mount Type("");
switch (r) {
case O:
shMount Type = "not nounted";
br eak;
case FS_MOUNT_RO
shMount Type = "read only";
br eak;
case FS_MOUNT_RW
shMount Type = "read/wite";
br eak;
defaul t:
shMount Type = FS_Error No2Text (r)
br eak;
}
SEGGER snprintf(ac, sizeof(ac), "Munt type: %\n", shMuntType);
FS X Log(ac);
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4.11.14 FS_GetNumFilesOpen()

Description

Queries the number of opened file handles.

Prototype

int FS_Get Nunfil esOpen(void);

Return value

Total number of file handles that are open.

Additional information

This function counts the number of file handles that were opened by the application via
FS_FQpen() or FS_FOpenEx() and that were not closed yet via FS_FC ose() .

The returned value is not the actual number of files opened because the same file can
be opened by an application more than one time. For example, FS_Get NunFi | esOpen()
returns 2 if the same file is opened by the application twice.

Example

#i nclude "FS. h"

voi d Sanpl eGet NunFi | esOpen(voi d) {
FS_FILE * pFilel;
FS_FILE * pFile2;
int Nun¥i | eHandl es;

FS Init();

11

/1 The nunber of opened files is O at this stage.
“mFi | eHandl es = FS_Get NunFi | esOQpen();

H Open the first file.

:)Li lel = FS_FOpen("Filel.txt", "w');

H The nunmber of opened files is 1 at this stage.
“mFi | eHandl es = FS_Get NunFi | esOpen();

H Open the second file.

:)Li le2 = FS_FOpen("File2.txt", "w');

H The nunmber of opened files is 2 at this stage.
“mFi | eHandl es = FS_Get NunFi | esOQpen();

H Close first file.

::/S_FCI ose(pFilel);

H The nunmber of opened files is 1 at this stage.
“mFi | eHandl es = FS_Get NunFi | esOpen();

H Cl ose second file.

::/S_FCI ose(pFile2);

H The nunmber of opened files is 0 at this stage.
“mFi | eHandl es = FS_Get NunFi | esOpen();
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4.11.15 FS_GetNumFilesOpenEx()

Description

Queries the number of opened file handles on a volume.

Prototype
i nt FS_Get NunFi | esOpenEx(const char * sVol unmeNane) ;
Parameters
Parameter Description
sVol umeNare ch\lea:jrrﬁe of the volume (0-terminated string). NULL is permit-
Return value
>0 Total number of file handles that are open on the volume.
<0 Error code indicating the failure reason.

Additional information

This function counts the number of file handles that were opened by the application via
FS FOpen() or FS_FOpenEx() and that were not closed yet via FS_Fd ose() on a specified
volume.

The returned value is not the actual number of files opened because the same file can
be opened by an application more than one time. For example, FS_Get NunFi | esQpenEx()
returns 2 if the same file is opened by the application twice.

FS Get NunFi | esQpenEx() works in the same way as FS_Get NunFi | esQpen() if sVol ume-
Nane is set to NULL.
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4.11.16 FS_GetNumVolumes()

Description

Queries the number of configured volumes.

Prototype

i nt FS_Get NunVol unes(voi d);

Return value

Number of volumes.

Additional information

File system extended functions

This function can be used to check how many volumes are configured in the file system.
Each call to FS_AddDevi ce() creates a separate volume. Calling FS_AddPhysDevi ce() does
not create a volume. The maximum number of volumes is limited only by available memory.

FS_Get NumVol umes() can be used together with FS_Get Vol uneNane() to list the names of

all configured volumes.
Example

#i nclude "FS. h"

voi d Sanpl eGet Vol unreNane(voi d) {
int NunVol unes;
int iVolune;
int BufferSize;
int NunBytesStored;
char acVol uneNane[ 32] ;

Buf f er Si ze = si zeof (acVol uneNane) ;
NunVol unes = FS_Get NunVol unes();
FS X Log("Avail abl e vol unes:\n");

for (iVolume = 0; iVolume < NunVol unes; i Vol ume++) {

NunByt esSt ored = FS_Get Vol uneNane(i Vol une, acVol unreNane, BufferSize);

if (NumBytesStored < BufferSize) {
FS X Log(" ");
FS_X_Log(acVol uneNane) ;
FS X Log("\n");
}
}
}
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4.11.17 FS_GetVolumeAlias()

Description

Returns the alternative name of a volume.

Prototype
char *FS_Get Vol uneAl i as(const char * sVol uneNane) ;
Parameters
Parameter Description
Name of the volume to be queried. It cannot be set to
sVol umeNane NULL

Return value

= NULL No volume alias configure or an error occurred.
# NULL  Configured volume alias.

Additional information

This function is optional. It can be used by an application to obtain the alternative name of
a volume if configured. For more information about the volume alias refer to FS_Set Vol -
urreAl i as() .

This function is available only when FS_SUPPORT_VOLUME_ALI AS is set to 1.

The alias of a volume can also be queried either via FS_Get Vol unel nf o() or FS_GCet Vol -
unel nf oEx() . The sAlias member of the FS_DI SK_| NFOstructure stores the configured alias.
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4.11.18 FS_GetVolumeFreeSpace()

Description

Returns the free space available on a volume.

Prototype
U32 FS_Get Vol uneFr eeSpace(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be checked.

Return value

=0 Number of bytes available on the volume.
=0 An error occurred.

Additional information
This function returns the free space available to application to store files and directories.

A free space larger than four Gbytes is reported as 0x FFFFFFFF because this is the maximum
value that can be represented in an unsigned 32-bit integer. The function FS_Get Vol une-
FreeSpaceKB() can be used instead if the available free space is larger than four Gbytes.

FS Get Vol uneFr eeSpace() can sill be reliably used if the application does not need to know
if there is more than four GBytes of free space available.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol uneFr eeSpace(voi d) {
U32 NunBytes;
char ac[100];

NunmByt es = FS_Get Vol uneFr eeSpace("");
if (NunBytes < 0x8000) {

SEGGER snprintf(ac, sizeof(ac), "Free space: % u Kbytes\n", NunBytes);
} else {

NunByt es >>= 10;

SEGGER snprintf(ac, sizeof(ac), "Free space: % u Mytes\n", NunBytes);

FS X Log(ac);
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4.11.19 FS_GetVolumeFreeSpaceFirst()

Description

Initiates the search for free space.

Prototype
i nt FS_Get Vol uneFr eeSpaceFi rst ( FS_FREE_SPACE_DATA * pFSD,
const char * sVol unreNane,
voi d * pBuffer,
int Si zeOf Buffer);
Parameters
Parameter Description
pFSD Context of the free space search.
sVol uneNane Name of the volume to search on.
pBuf f er Work buffer.
Si zeOf Buf f er Size of the work buffer in bytes.

Return value

=1 OK, the entire allocation table has been searched.
=0 OK, search is not completed.

<0 Error code indicating the failure reason.
Additional information

FS_Get Vol umeFr eeSpaceFi rst () together with FS_Get Vol uneFr eeSpaceNext () can be
used to calculate the amount of available free space on a volume. This pair of functions
implement the same functionality as FS_Get Vol unmeFr eeSpace() with the difference that
they block the access to the file system for a very short time.

Typically, FS_Get Vol uneFr eeSpace() uses the information stored to the FSInfo sector of
a FAT file system or to the Status sector of an EFS file system to get the number of free
clusters on the volume. If this information is not available then FS_Get Vol uneFr eeSpace()
calculates the free space by reading and evaluating the entire allocation table. The size of
the allocation table depends on the size of the volume with sizes of a few tens of Mbytes
for a volume pf 4 Gbytes or larger. Reading such amount of data can take a relatively
long time to complete during which the application is not able to access the file system.
FS_Get Vol uneFr eeSpaceFi rst () and FS_Get Vol uneFr eeSpaceNext () can be used in such
cases by calculating the available free space while the application is performing other file
system accesses.

FS_Get Vol uneFr eeSpaceFi rst () is used by the application to initiate the search process
followed by one or more calls to FS_Get Vol uneFr eeSpaceNext () . The free space is returned
in the NumClustersFree member of pFSD. The cluster size can be determined by calling
FS_Get Vol unel nf oEx() with the Flags parameter set to 0.

The specified work buffer is used by the file system for the read operations only when
FS_SUPPORT_SECTCOR_BUFFER _BURST is set to 1. The file system is able to use the work
buffer for burst operations only if pBuf f er is aligned according to the value configured via
FS_DRI VER_ALI GNMVENT.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol uneFr eeSpace(voi d) {
char ac[ 100] ;
FS_FREE_SPACE_DATA f sd;
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int r;

FS_DI SK_| NFO Vol urel nf o;

u32 Byt esPer Cl ust er;

u32 NunKByt esFr ee;

r = FS_Get Vol umeFr eeSpaceFi rst (& sd, "", NULL, 0);
if (r <0) {

SEGGER snprintf(ac, sizeof(ac), "Could not initiate searching (%)\n",
FS_ErrorNo2Text (r));
FS X Log(ac);

} else {
if (r ==0) {
for (i) {
r = FS_Get Vol unmeFr eeSpaceNext ( & sd) ;
if (r <0) {

SEGGER snprintf(ac, sizeof(ac), "Could not continue searching (%)\n",
FS_ErrorNo2Text (r));
FS X Log(ac);

br eak;

}

if (r ==1) {
/1 End of allocation table reached.
br eak;

}

}
}

FS_Get Vol urel nf oEx("", &Vol unel nfo, 0);

Byt esPer Cl ust er = ( Vol urrel nf 0. Byt esPer Sect or * Vol unel nf 0. Sect orsPer Cl uster);
NunKByt esFr ee = fsd. NunCl ustersFree * (BytesPerC uster >> 10);

SEGGER snprintf(ac, sizeof(ac), "Free space: % u Kbytes\n", NunKBytesFree);
FS X Log(ac);
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4.11.20 FS_GetVolumeFreeSpaceKB()

Description

Returns the free space available on a volume.

Prototype
U32 FS_Get Vol uneFr eeSpaceKB(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be checked.

Return value

+#0 The space available on the volume in Kbytes.
=0 An error occurred.

Additional information

This function returns the free space available to application to store files and directories.
Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol uneFr eeSpaceKB(voi d) {
U32 NunKByt es;
char ac[100];

NunmKByt es = FS_Get Vol uneFr eeSpaceKB("");

SEGGER snprintf(ac, sizeof(ac), "Free space: % u Kbytes\n", NunKBytes);
FS X Log(ac);
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4.11.21 FS_GetVolumeFreeSpaceNext()

Description

Continues the search for free space.

Prototype
i nt FS_Get Vol uneFr eeSpaceNext (FS_FREE_SPACE_DATA * pFSD);
Parameters

Parameter Description
pFSD Context of the free space search.

Return value

=1 OK, the entire allocation table has been searched.
=0 OK, search is not completed.
<0 Error code indicating the failure reason.

Additional information

pFSD has to be initialized via a call to FS_Get Vol uneFr eeSpaceFi r st () . One or more calls
to FS_GCet Vol uneFr eeSpaceNext () are required in order to determine the available free
space. For more information refer to FS_Get Vol uneFr eeSpaceFi rst ().

Example

Refer to FS_Get Vol uneFr eeSpaceFi rst () for an example usage.
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4.11.22 FS_GetVolumelnfo()

Description

Returns information about a volume.

Prototype
int FS_Get Vol unel nf o(const char * sVol unmeNane,
FS DI SK_INFO * plnfo);
Parameters
Parameter Description
sVol uneNane Name of the volume to query. It cannot be NULL.
pl nfo Volume information. It cannot be NULL.

Return value

=0 OK, information returned.
0 Error code indicating the failure reason.

Additional information

This function collects the information about the volume such as volume size, available free
space, format type, etc.

Example

#incl ude <stdio. h>
#incl ude <string. h>
#include "FS. h"

voi d Sanpl eGet Vol unel nf o(voi d) {
FS DI SK_ I NFO Vol unel nf o;
int r;
char ac[ 100] ;
const char * sFSType;

menset (&Vol unel nfo, 0, sizeof (Volunelnfo));
r = FS_Get Vol unel nfo("", &Vol unel nfo);
if (r ==0) {
SEGGER snprintf(ac, sizeof(ac), "Nunber of total clusters: % u\ n"
Vol urel nf 0. Nunifot al Cl usters);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Nunber of free clusters: % u\ n"
Vol urel nf o. NunfreeCd usters);
FS_X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Sectors per cluster: %\ n",
Vol urel nf 0. Sect orsPer Gl uster);
FS_X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Bytes per sector: %\ n",
Vol urel nf 0. Byt esPer Sector) ;
FS_ X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Nunber of root directory entries: %\ n",
Vol urel nf o. NunRoot DirEntri es);
FS X Log(ac);
swi tch (Vol unel nf o. FSType) {
case FS_TYPE_FAT12:
sFSType = "FAT12";
br eak;
case FS_TYPE_FAT16:
sFSType = "FAT16";
br eak;
case FS_TYPE_FAT32:
sFSType = "FAT32";
br eak;
case FS_TYPE_EFS
sFSType = "EFS";
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br eak;
defaul t:
sFSType = "<Unknown>";
br eak;
}
SEGGER snprintf(ac, sizeof(ac), "File systemtype:
sFSType) ;
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Fornmatted acc. to SD spec.:

Vol urel nfo. | sSDFormatted ? "Yes" : "No");

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Has been nodified:
Vol umel nfo.IsDirty ? "Yes" : "No");

FS X Log(ac);

File system extended functions

%\ n",

%S\ n",

%\ n",
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4.11.23 FS_GetVolumelnfoEx()

Description

Returns information about a volume. Identical to FS_Get Vol unel nf o except it gives the
application more control about which type of information should be returned.

Prototype
int FS_Get Vol unel nf oEx(const char * sVol unmeNane,
FS_DI SK_I NFO * plnfo,
i nt Fl ags) ;
Parameters
Parameter Description
sVol uneNane The volume name.
pl nfo Volume information.
Bit mask that controls what type of information the function
Fl ags returns. It is an or-combination of FS_DI SKI NFO FLAG ... de-
fines.
Return value
=0 OK, information returned.
*0 Error code indicating the failure reason.

Additional information

This function collects the information about the volume such as volume size, available free
space, format type, etc. The kind of information is actually returned can be controlled via
the Fl ags parameter.

Example

#i ncl ude <stdio. h>
#incl ude <string. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol unel nf oEx(voi d) {
FS DI SK_I NFO Vol urel nf o;
int r;
char ac[ 100] ;
const char * sFSType;

menset (&Vol unel nfo, 0, sizeof (Volunelnfo));
/11
/1 Return also the avail able free space.
/11
r = FS_Get Vol umel nf oEx("", &Vol umel nfo, FS DI SKI NFO FLAG FREE_SPACE) ;
if (r ==0) {
SEGGER snprintf(ac, sizeof(ac), "Nunmber of total clusters: % u\n",
Vol unmel nf o. NuniTot al Cl usters);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Nunber of free clusters: % u\n",
Vol unel nf o. NunfreeC usters);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Sectors per cluster: %\ n",
Vol urel nf 0. Sect orsPer d uster);
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Bytes per sector: %\ n",
Vol unel nf 0. Byt esPer Sect or) ;
FS X Log(ac);
SEGGER snprintf(ac, sizeof(ac), "Nunber of root directory entries: %\n",
Vol unmel nf o. NumRoot DirEntri es);
FS X Log(ac);
switch (Vol unel nfo. FSType) {
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case FS_TYPE_FAT12:
sFSType = "FAT12";
br eak;

case FS_TYPE_FAT16:
sFSType = "FAT16";
br eak;

case FS_TYPE_FAT32:
sFSType = "FAT32";
br eak;

case FS_TYPE_EFS:
sFSType = "EFS";
br eak;

defaul t:

sFSType = "<Unknown>";

br eak;

}

SEGGER snprintf(ac, sizeof(ac),

sFSType);
FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac),
Vol urmel nfo. | sSDFornatted ? "Yes"

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac),
Vol umel nfo.IsDirty ? "Yes"

FS X Log(ac);
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4.11.24 FS_GetVolumelLabel()

Description

Returns the label of the volume.

Prototype
int FS_Get Vol uneLabel (const char * sVol umeNane,
char * sVol uneLabel
unsi gned Si zeOf Vol uneLabel ) ;
Parameters
Parameter Description
sVol uneNane Identifies the volume to be queried. It cannot be NULL.
sVol uneLabel Buffer that receives the volume label. It cannot be NULL.
Si zeOf Vol uneLabel Number of characters in pVol uneNane buffer.

Return value

=0 OK, volume label read.
*0 Error code indicating the failure reason.

Additional information

The function stores at most Si zeOf Vol uneLabel - 1 bytes to pVol uneLabel buffer. The
returned volume label is O-terminated. The volume label is truncated if it contains more
characters than the number of characters that can be stored to pVol uneLabel .

EFS does not have a volume label. FS_Get Vol uneLabel () returns with an error if the ap-
plication tries to read the volume label of a volume formatted as EFS.

Example

#i nclude "FS. h"

voi d Sanpl eGet Vol uneNane(voi d) {
char acVol uneLabel [ 16] ;
int r;

r = FS_Get Vol uneLabel ("", acVol uneLabel, sizeof (acVol uneLabel));
if (r ==0) {
FS_X Log(" Vol une | abel: ");
FS_X_Log(acVol unelLabel);
FS X Log("\n");
}
}
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4.11.25 FS_GetVolumeName()

Description

Returns the name of a volume.

Prototype
int FS_Get Vol uneNane(i nt Vol unel ndex,
char * sVol uneNane,
i nt Si zeOf Vol unmeNane) ;
Parameters
Parameter Description
Vol unel ndex 0-based index of the volume to be queried.

Receives the name of the volume as 0-terminated

sVol umeNare string. It cannot be NULL.

Si zeOf Vol unmeNane Number of bytes in sVol uneNane.

Return value

>0 Number of bytes required to store the volume name.
<0 An error occurred.

Additional information

If the function succeeds, the return value is the length of the string copied to sVol une-
Nane in bytes, excluding the 0-terminating character. FS_Get Vol uneNane() stores at most
Si zeOf Vol uneNane - 1 characters to sVol uneNane and it terminates the string by a 0.

Vol unel ndex specifies the position of the volume in the internal volume list of the file
system. The first volume added to file system in FS_X_ AddDevi ces() via FS_AddDevi ce()
is stored at index O in the volume list, the second volume added via FS_AddDevi ce() is
store at the index 1 in the volume list and so on. The total humber of volumes can be
queried via FS_Get NunVol unes() .

If the sVol uneNane is too small to hold the entire volume name, the return value is the
size of the buffer required to hold the volume name plus the terminating 0O character.
Therefore, if the return value is greater than Si zeOf Vol uneNane, the application has to call
FS_Get Vol uneNane() again with a buffer that is large enough to hold the volume name.

Example

#i nclude "FS. h"

voi d Sanpl eGet Vol uneNane(voi d) {
int NunVol unes;
int iVolune;
int BufferSize;
int NunBytesStored;
char acVol uneNange[ 32] ;

Buf f er Si ze = si zeof (acVol uneNane) ;
NunVol unes = FS_Get NunVol unes();
FS_X Log("Avail abl e vol unes:\n");
for (iVolume = 0; iVolume < NunVol unes; i Vol ume++) {
NunByt esSt ored = FS_Get Vol uneNane(i Vol une, acVol uneNane, BufferSize);
if (NunmBytesStored < BufferSize) {
FS X Log(" ");
FS X Log(acVol uneNane) ;
FS X Log("\n");
}
}
}
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4.11.26 FS_GetVolumeSize()

Description

Returns the size of a volume.

Prototype
U32 FS_Get Vol uneSi ze(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

+#0 Total number of bytes available to file system.
=0 An error occurred.

Additional information

This function returns the total number of bytes available to file system as data storage.
The actual number of bytes available to application for files and directories is smaller than
the value returned by FS_Get Vol uneSi ze() since the file system requires some space for
the boot sector and the allocation table.

A size larger than four Gbytes is reported as Ox FFFFFFFF because this is the maximum value
that can be represented in an unsigned 32-bit integer. The function FS_Get Vol uneSi zeKB()
can be used instead if the volume size is larger than four Gbytes.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol uneSi ze(voi d) {
U32 NunBytes;
char ac[100];

NunmByt es = FS_Get Vol uneSi ze("");
if (NunBytes < 0x8000) {

SEGGER snprintf(ac, sizeof(ac), "Volune size: %u Kbytes\n", NunBytes);
} else {

NunByt es >>= 10;

SEGGER snprintf(ac, sizeof(ac), "Volune size: %u Mytes\n", NunBytes);

}
FS X Log(ac);
}
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4.11.27 FS_GetVolumeSizeKB()

Description

Returns the size of a volume.

Prototype
U32 FS_Get Vol uneSi zeKB(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

+#0 Storage available to file system in Kbytes.
=0 An error occurred.

Additional information

This function returns the total number of bytes available to file system as data storage.
The actual number of bytes available to application for files and directories is smaller than
the value returned by FS_Get Vol uneSi ze() since the file system requires some space for
the boot sector and the allocation table.

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eGet Vol uneSi zeKB(voi d) {
U32 NunKByt es;
char ac[100];

NunmKByt es = FS_Get Vol uneSi zeKB("") ;

SEGGER snprintf(ac, sizeof(ac), "Volune size: %u Kbytes\n", NunkKBytes);
FS X Log(ac);
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4.11.28 FS_GetVolumeStatus()

Description

Returns the presence status of a volume.

Prototype
int FS_Get Vol uneStatus(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume. It cannot be NULL.

Return value

FS_MEDI A_NOT_PRESENT Storage device is not present.
FS MEDI A | S PRESENT Storage device is present.
FS_MEDI A_STATE_UNKNOWN Presence status is unknown.

Additional information

This function can be used to check if a removable storage device that is assigned to a volume
is present or not. FS_Get Vol uneSt at us() is typically called periodically from a separate
task to handle the insertion and removal of a removable storage device.

Example

#include "FS. h"
#include "FS_OCs. h"

voi d Sanpl eUnmount For ced(voi d) {
int |sPresent New,
int IsPresent;

I sPresent = FS_Get Vol uneStatus("");
while (1) {
I sPresent New = FS_Get Vol uneStatus("");
/1
/1 Check if the presence status of the storage device has been changed.
/1

if (IsPresentNew != |sPresent) {
if (IsPresentNew == FS_MEDI A | S PRESENT) ({
FS Mount ("");
} else {

FS_Unnount Forced("");
}

| sPresent = | sPresent New,

}
FS X_0S_Del ay(500);
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4.11.29 FS_IsVolumeMounted()

Description

Checks if a volume is mounted.

Prototype
i nt FS_IsVol uneMount ed(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

1 Volume is mounted.
0 Volume is not mounted or does not exist.

Additional information

The function returns 1 if the volume is mounted either in read-only mode or in read / write
mode.

Example

#include "FS. h"

voi d Sanpl el sVol umeMount ed(voi d) {
int |sMunted;

I sMounted = FS_| sVol umeMount ed("");
if (IsMunted) {
FS X Log("Volunme is nounted.\n");
} else {
FS X Log("Volunme is not nounted.\n");
}
}
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4.11.30 FS_Lock()

Description

Claims exclusive access to file system.

Prototype

voi d FS_Lock(void);

Additional information

The execution of the task that calls this function is suspended until the file system grants
it exclusive access. After the task gets exclusive access to file system the other tasks that
try to perform file system operations are blocked until the task calls FS_Unl ock() .

FS Lock() is typically used by applications that call device driver functions from different
tasks. These functions are usually not protected against concurrent accesses. Additionally,
FS Lock() can be used to protect a group of file system operations against concurrent
access.

FS Lock() is available if FS_0Os_LOCKI NGset to 1. The function does nothing if FS_OS_LOCK-
I NGset to 0 or 2. The calls to FS_Lock() / FS_Unl ock() cannot be nested.

The API functions of the file system are multitasking safe. It is not required to explicitly lock
these function calls via FS_Lock() / FS_Unl ock() . All API functions call internal versions
of FS_Lock() and FS_Unl ock() on function entry and exit respectively.

Example

#i nclude "FS. h"

voi d Sanpl eLock(void) {
FS FILE * pFile;
FS_NAND DI SK_INFO  Di skl nfo;

/11
/'l The device driver functions are not protected agai nst concurrent
/1 access fromdifferent tasks. Make sure that only one task can access
/1 the file system
/11
#if (FS_OS_LOCKING == 1)
FS Lock();
#endif // FS_OS_LOCKING == 1
FS_NAND_UNI _Get Di skl nfo(0, &Di sklnfo);
#if (FS_OS_LOCKING == 1)
FS_Unl ock();
#endif // FS_OS_LOCKING == 1
/11
/'l Make sure that the wite operation is not interrupted
/1 by a different task.
/11
#if (FS_OS_LOCKING == 1)
FS Lock();
#endif // FS_OS_LOCKING == 1
pFile = FS_FOpen("Test.txt", "w');
if (pFile) {
FS Wite(pFile, "Test", 4);
FS FO ose(pFile);

}

#if (FS_OS_LOCKI NG == 1)
FS_Unl ock();

#endif // FS_OS _LOCKING == 1

}
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4.11.31 FS_LockVolume()

Description

Claims exclusive access to a volume.

Prototype
voi d FS_LockVol ume(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNane Name of the volume that has to be locked.

Additional information

The execution of the task that calls this function is suspended until the file system grants
it exclusive access to the specified volume. After the task gets exclusive access to volume
the other tasks that try to perform file system operations on that volume are blocked until
the task calls FS_Unl ockVol une() with the same volume name as in the call to FS_Lock-
Vol une() .

FS LockVol une() is typically used by applications that call device driver functions from dif-
ferent tasks. These functions are usually not protected against concurrent accesses. Addi-
tionally, FS_LockVol une() can be used to protect a group of file system operations against
concurrent access.

FS LockVol une() is available if FS OS LOCKI NG set to 2. The function does nothing if
FS OS LOCKI NGset to 0 or 1. The calls to FS_LockVol une() / FS_Unl ockVol une() cannot
be nested.

The API functions of the file system are multitasking safe. It is not required to explicitly
lock these function calls via FS_LockVol une() / FS_Unl ockVol une() . All API functions call
internal versions of FS_LockVol une() and FS_Unl ockVol une() on function entry and exit
respectively.

Example

#i nclude "FS. h"

voi d Sanpl eLockVol ume(voi d) {
FS_FI LE * pFile;
FS_NAND_DI SK_I NFO  Di skl nfo;

/1
/1 The device driver functions are not protected against concurrent
/1 access fromdifferent tasks. Make sure that only one task can access
/'l the file system
/1
#1f (FS_OS_LOCKI NG == 2)
FS LockVol unme("nand: 0: ") ;
#endif // FS_OS_LOCKING == 2
FS_NAND_UNI _Get Di skl nfo(0, &Disklnfo);
#1f (FS_OS_LOCKI NG == 2)
FS_Unl ockVol une("nand: 0: ") ;
#endif // FS_OS_LOCKING == 2
/1
/1 Make sure that the wite operation is not interrupted
/'l by a different task.
/1
#1f (FS_OS_LOCKI NG == 2)
FS LockVol unme("nand: 0: ") ;
#endif // FS_OS_LOCKING == 2
pFile = FS_FOpen("nand: 0:\\ Test.txt", "w');
if (pFile) {
FS Wite(pFile, "Test", 4);
FS _FC ose(pFile);
}
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#if (FS_OS_LOCKI NG == 2)
FS_Unl ockVol une("nand: 0: ") ;
#endi f // FS_OS_LOCKI NG ==

}
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4.11.32 FS_SetBusyLEDCallback()

Description

Registers a callback for busy status changes of a volume.

Prototype
i nt FS_Set BusyLEDCal | back(const char * sVol unreNarre,
FS BUSY_LED CALLBACK * pf BusyLED);
Parameters
Parameter Description

Name of the volume for which the callback has to be regis-
tered. It cannot be NULL.

Function to be called when the busy status changes. It can-
not be NULL.

sVol uneNane

pf BusyLED

Return value

=0 OK, callback registered.
0 Error code indicating the failure reason.

Additional information

The application can use this FS_Set BusyLEDCal | back() to register a function that is called
by the file system each time the busy status of a volume changes. The volume becomes
busy when it starts an access to storage device. When the access to storage device ends
the volume becomes ready. The busy status of a volume can change several times during
a single file system operation.

FS_Set BusyLEDCal | back() is available if the FS_SUPPORT_BUSY_LED configuration define
is set to 1. The function does nothing if FS_SUPPORT_BUSY_LED is set to 0.

Example

#include "FS. h"

static void _chBusyLED(U8 OnOFf) {
if (OnOorf) {
11
/'l Set LED on.
11
} else {
11
/1 Set LED off.
11
}
}

voi d Sanpl eSet BusyLEDCal | back(voi d) {
FS_FILE * pFile;

FS_Set BusyLEDCal | back("nand: 0: ", _cbBusyLED);

pFile = FS FOpen("nand: O:\\File.txt", "w');
FS_FO ose(pFile);
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4.11.33 FS_SetCharSetType()

Description

Configures the character set that is used for the file and directory names.

Prototype
voi d FS_Set Char Set Type(const FS_CHARSET _TYPE * pChar Set Type) ;
Parameters
Parameter Description
pChar Set Type Type of character set used.

Additional information

Permitted values of pChar Set Type are:

Identifier Description
FS CHARSET CP437 Latin characters
FS CHARSET_CP932 Japanese characters encoded as Shift JIS
FS CHARSET CP936 Simplified Chinese characters encoded as GBK
FS CHARSET CP949 Korean characters encoded as UHC
FS CHARSET CP950 Chinese characters encoded as Big5
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4.11.34 FS _SetFSType()

Description

Sets the type of file system a volume.

Prototype

i nt FS_Set FSType(const char * sVol uneNane,
i nt FSType) ;

Parameters

Parameter Description

Name of the volume for which the type of the file system has
to be set. It cannot be NULL.

Type of file system. It take be one these values:
FSType e FS FAT FAT file system.
e FS EFS SEGGER’s Embedded File System.

sVol uneNane

Return value

=0 OK, file system type set.
0 Error code indicating the failure reason.

Additional information

This function is optional and available only when both the FAT and the EFS file system are
enabled in the file system, that is the FS_SUPPORT_FAT and FS_SUPPORT_EFS configuration
defines are both set to 1 (multiple-volume configuration).

In a multiple-volume configuration the application has to call FS_Set FSType() before for-
matting a volume that has not been formatted before or when the volume has been for-
matted using a different file system type.

Example

#include "FS. h"

voi d Sanpl eSet FSType(voi d) {
11
/'l Format the "nand:0:" volunme as EFS.
11
#i f FS_SUPPORT_MULTI PLE_FS
FS_Set FSType("nand: 0: ", FS_EFS);
#endi f // FS_SUPPORT_MULTI PLE_FS
FS_Format ("nand: 0: ", NULL);
11
// Format the "nor:0:" volunme as FAT.
11
#i f FS_SUPPORT_MULTI PLE_FS
FS_Set FSType("nor:0:", FS_FAT);
#endi f // FS_SUPPORT_MULTI PLE_FS
FS_Format ("nor:0:", NULL);

}
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4.11.35 FS_SetMemCheckCallback()

CHAPTER 4

Description

File system extended functions

Registers a callback for checking of 0-copy operations.

Prototype

i nt FS_Set MenCheckCal | back(const char

* sVol umreNane,

FS_MEM CHECK_CALLBACK * pf MenCheck);

Parameters

Parameter

Description

sVol uneNane

Name of the volume for which the callback has to be regis-
tered. It cannot be NULL.

pf MenCheck

Function to be called before a 0-copy operation is executed.
It cannot be NULL.

Return value

=0 OK, callback registered.

0 Error code indicating the failure reason.

Additional information

FS Set MentCheckCal | back() can be used by an application to register a function that is
called by the file system before any read or write operation to check if a data buffer can
be used in 0-copy operation. In a 0-copy operation, a pointer to the data is passed directly
to the device driver instead of the data being copied first in an internal buffer and then

being passed it to device driver.
Example

#include "FS. h"

#if FS_SUPPORT_CHECK_MEMORY

static int _cbMenCheck(void * p, U32 NunBytes) {

if ((U32)p > 0x100000uL) {

return 1; /1 0-copy all owed.
} else {
return 0; /1 0-copy not allowed

}
}

#endi f // FS_SUPPORT_CHECK_MEMORY

voi d Sanpl eSet MenCheckCal | back(voi d) {
FS _FILE * pFile;

#i T FS_SUPPORT_CHECK_MEMORY

FS_Set MentCheckCal | back("", _cbMentCheck);

#endi f // FS_SUPPORT_CHECK_ MEMORY
pFile = FS FOpen("File.txt", "w');
if (pFile) {

FS Wite(pFile, "Test\n", 5);

}
FS_FO ose(pFile);
}
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4.11.36 FS_SetTimeDateCallback()

Description

Configures a function that the file system can use to get the current time and date.

Prototype
voi d FS_Set Ti meDat eCal | back( FS_TI ME_DATE_CALLBACK * pf Ti meDat e) ;
Parameters
Parameter Description
pf Ti neDat e Function to be invoked.

Additional information

During the initialization of the file system via FS_I ni t () the callback function is initialized
to point to FS_X Get Ti neDat e() .
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4.11.37 FS_SetVolumeAlias()

Description

Assigns an alternative name for a volume.

Prototype

int FS_Set Vol uneAlias(const char * sVol umeNane,
const char * sVol uneAli as);

Parameters

Parameter Description

Name of the volume to which the alternative name has to

sVol umeNane be assigned. It cannot be set to NULL.

. Alternative name as O-terminated string. Can be set to
sVol uneAl i as

NULL.
Return value
=0 OK, the alternative name has been assigned.
<0 Error code indicating the failure reason.

Additional information

The assigned alias can be used as replacement in any path to a file or directory that contains
a volume name and it can be passed instead of a volume name to any API function that
requires one. The alias replaces the volume and the unit number. When used as a volume
name the volume separator character (":") has to be added to the end of the alias otherwise
it is not recognized as a valid volume name by the file system.

Valid characters in an alias are ASCII capital and small letters, digits and the underscore
character. The comparison applied to alias is case sensitive and is performed after the file
system checks the real volume names.

The alias name is copied to the internal instance of the volume. The function fails with an
error if the alias is longer that the space available in the internal buffer. The size of the in-
ternal buffer for the alias can be configured at compile time via FS_MAX_LEN_VOLUME_ALI AS.
The alias can be removed by either passing a NULL or an empty string as sVol uneAl i as
parameter. If FS MAX LEN VOLUME ALI AS is set to 0 then only the pointer to the volume
alias is stored. The application has to make sure that the memory region that stores the
volume alias remains valid until the file system is deinitialized via FS_Del nit ().

This function is available only when FS_SUPPORT_VOLUME_ALI AS is set to 1.

The alias of a volume can be queried either via FS_Get Vol unel nf o() or FS_Get Vol unel n-
f oEx() . The sAlias member of the FS_DI SK_| NFO structure stores the configured alias. In
addition, the volume alias can be obtained via FS_Get Vol uneAl i as() .

Example

#include "FS. h"

voi d Sanpl eSet Vol uneAl i as(void) {
FS_Set Vol uneAli as("nor:0:", "flash");

}
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4.11.38 FS_SetVolumeLabel()

Description

Modifies the label of a volume.

Prototype

int FS_Set Vol uneLabel (const char * sVol umeNane,
const char * sVol uneLabel);

Parameters

Parameter Description

Name of the volume for which the label has to be modified.

sVol uneNane It cannot be NULL.

Volume label as 0-terminated ASCII string. The volume label

sVol umeLabel is deleted if set to NULL.

Return value

=0 OK, volume label set.
0 Error code indicating the failure reason.

Additional information

The volume label is a ASCII string that can be assigned to a volume. It is not evaluated by
the file system and it cannot be used as volume name. A Windows PC shows the volume
label of a removable storage device in the "Computer” window when it is mounted via USB
MSD. The volume label can be read via FS_Get Vol uneLabel ().

The volume label of a FAT-formatted volume can contain at most 11 characters. The fol-
lowing characters are not allowed in a volume name: ™, ‘&, ™/, '+', =" 7/, ", '/, "), "0, '<),
I=I, I>Il I?I, I[I, I Il I\I.

EFS does not have a volume label. FS_Get Vol uneLabel () returns with an error if the ap-
plication tries to read the volume label of a volume formatted as EFS.

Example

#include "FS. h"

voi d Sanpl eSet Vol uneNane(voi d) {
FS_Set Vol uneLabel ("", "SEGGER');

}
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4.11.39 FS TimeStampToFileTime()

Description

Converts a timestamp to a broken-down date and time specification.

Prototype

voi d FS_Ti neSt anpToFi | eTi me( U32 Ti neSt anp,
FS_FILETIME * pFil eTinme);

Parameters

Parameter Description
Ti meSt anp Timestamp to be converted.
: . Converted broken-down date and time. It cannot be
pFi | eTi ne NULL

Additional information

This function can be used to convert a timestamp as used by the file system a broken-down
date and time specification.

For a description of the timestamp format refer to FS_Get Fi | eTi ne() .
Example

#i ncl ude <stdio. h>
#i ncl ude "FS. h"

voi d Sanpl eCGet Fi |l eTi ne(void) {

char ac[ 100] ;
u32 Ti meSt anp;
FS_FI LETI ME Fi | eTi n®;
int r;

r = FS GetFileTime("Test.txt", &TimeStanp);
if (r ==0) {
FS_Ti neSt anpToFi | eTi ne(Ti neSt anp, &Fil eTi ne);
SEGGER snprintf(ac, sizeof(ac), "Creation tine: %l-% 2d-% 2d % 2d: % 2d: % 2d"
Fi | eTi ne. Year, FileTine.Mnth, FileTine.Day,
Fi | eTi ne. Hour, FileTine.Mnute, FileTine.Second);
FS X Log(ac);
}
}
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4.11.40 FS_Unlock()

Description

Releases the exclusive access to file system.

Prototype

voi d FS_Unl ock(voi d);

Additional information

This function has to be called in pair with FS_Lock() to allow other tasks to access the file
system. For each call to FS_Lock() the application has to call FS_Unl ock() .

FS Unl ock() is available if FS OS LOCKING set to 1. The function does nothing if
FS 0OS LOCKI NGset to 0 or 2. The calls to FS_Lock() / FS_Unl ock() cannot be nested.

Example

Refer to FS_Lock() for an example usage.
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4.11.41 FS _UnlockVolume()

Description

Releases the exclusive access to a volume.

Prototype
voi d FS_Unl ockVol une(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume that has to be locked.

Additional information

This function has to be called in pair with FS_LockVol une() to allow other tasks to access
the volume. For each call to FS_LockVol une() the application has to call FS_Unl ockVol -
une() with the same volume name as parameter.

FS _Unl ockVol une() is available if FS_OS _LOCKI NG set to 2. The function does nothing if
FS OS LOCKI NGset to 0 or 1. The calls to FS_LockVol une() / FS_Unl ockVol une() cannot
be nested.

Example

Refer to FS_LockVol une() for an example usage.
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4.11.42 Disk checking error codes

Error codes reported by FS_CheckDi sk() during operation.

Definition
#def i ne FS_CHECKDI SK_ERRCODE_OFI LE 0x10
#def i ne FS_CHECKDI SK_ERRCODE_SHORTEN CLUSTER 0x11
#defi ne FS_CHECKDI SK_ERRCODE_CROSSLI NKED_CLUSTER 0x12
#def i ne FS_CHECKDI SK_ERRCODE_FEW CLUSTER 0x13
#def i ne FS_CHECKDI SK_ERRCODE_CLUSTER UNUSED 0x14
#def i ne FS_CHECKDI SK_ERRCODE_CLUSTER _NOT_ECC 0x15
#defi ne FS_CHECKDI SK_ERRCODE_| NVALI D_CLUSTER 0x16
#def i ne FS_CHECKDI SK_ERRCODE_| NVALI D_DI RECTORY_ENTRY 0x17
#def i ne FS_CHECKDI SK_ERRCODE_SECTOR NOT_| N_USE 0x18
#def i ne FS_CHECKDI SK_ERRCODE_| NVALI D FI LE 0x19
Symbols
Definition Description

FS CHECKDI SK_ER- A cluster chain is assigned to a file that does not contain any
RCODE_OFI LE data.

FS_CHECKDI SK_ER-
RCODE_SHORTEN_CLUSTER

The cluster chain assigned to a file is longer than the size of
the file.

FS_CHECKDI SK_ER-

RCCDE_CRGOSSLI NKED_CLUS

T.%ﬁluster is assigned to more than one file or directory.

FS_CHECKDI SK_ER-
RCODE_FEW CLUSTER

The size of the file is larger than the cluster chain assigned
to file.

FS_CHECKDI SK_ER-
RCODE_CLUSTER_UNUSED

A cluster is marked as in use, but not assigned to any file or
directory.

FS_CHECKDI SK_ER-
RCODE_CLUSTER_NOT_ECC

A cluster is does not have end-of-chain marker.

FS_CHECKDI SK_ER-
RCODE_| NVALI D_CLUSTER

Invalid cluster id.

FS_CHECKDI SK_ER-
RCODE_| NVALI D_DI REC-
TORY_ENTRY

Invalid directory entry.

FS_CHECKDI SK_ER-
RCODE_SEC-
TOR_NOT_| N_USE

A logical sector that stores data is not marked as in use in
the device driver.

FS_CHECKDI SK_ER-
RCODE_| NVALI D_FI LE

A fragment file was found that does not belong to any big

file.

Additional information

The error codes are reported via the ErrCode parameter of the callback function.

Example

Refer to FS_CheckDi sk() for an example usage.
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4.11.43 Disk checking return values

emFile User Guide & Reference Manual

Description

Error codes returned by FS_CheckDi sk() .

Definition

#define FS_CHECKDI SK_RETVAL_OK
#define FS_CHECKDI SK_RETVAL_RETRY
#define FS_CHECKDI SK_RETVAL_ABORT
#define FS_CHECKDI SK_RETVAL_MAX_RECURSE
#define FS_CHECKDI SK_RETVAL_CONTI NUE
#define FS_CHECKDI SK_RETVAL_SKI P

Symbols

as~wWwNEFO

Definition

Description

FS_CHECKDI SK_RET-
VAL_OK

OK, file system not in corrupted state

FS_CHECKDI SK_RET-
VAL_RETRY

An error has be found and repaired, retry is required.

FS_CHECKDI SK_RET-
VAL_ABORT

User aborted operation via callback or API call

FS_CHECKDI SK_RET-
VAL_MAX_RECURSE

Maximum recursion level reached, operation aborted

FS_CHECKDI SK_RET-
VAL_ CONTI NUE

FS CheckAT() returns this value to indicate that the alloca-
tion table has not been entirely checked.

FS_CHECKDI SK_RET-
VAL_SKI P

FS CheckDi r () returns this value to indicate that the direc-
tory entry does not have to be checked.

Example

Refer to FS_CheckDi sk() for an example usage.
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4.11.44 Disk checking action codes

Description
Values returned by the FS_CheckDi sk() callback function.
Definition

#def i ne FS_CHECKDI SK_ACTI ON_DO_NOT_REPAI R 0
#def i ne FS_CHECKDI SK_ACTI ON_SAVE_CLUSTERS 1
#def i ne FS_CHECKDI SK_ACTI ON_ABORT 2
#defi ne FS_CHECKDI SK_ACTI ON_DELETE_CLUSTERS 3

Symbols

Definition Description

FS_CHECKDI SK_AC-
TI ON_DO_NOT_REPAI R

The error does not have to be repaired.

FS CHECKDI SK_AC- The data stored in the clusters of a faulty cluster chain has
TI ON_SAVE_CLUSTERS to be saved to a file.

FS CHECKDI SK_AC- . . .

TI ON_ABORT The disk checking operation has to be aborted.

FS_CHECKDI SK_AC The data stored in the clusters of a faulty cluster chain has

TI ON_DELETE_CLUSTERS | to be deleted.

Additional information

These values indicate FS_CheckDi sk() how to handle a file system error.

Example

Refer to FS_CheckDi sk() for an example usage.
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4.11.45 File system types

Description

Types of file systems supported by emFile.

Definition
#def i ne FS_FAT 0
#def i ne FS_EFS 1
#define FS_FAT_TYPE_UNKONWN Ou
#define FS_FAT _TYPE FAT12 12u
#define FS_FAT TYPE FAT16 16u
#define FS_FAT _TYPE_FAT32 32u
Symbols
Definition Description
FS FAT File Allocation Table (FAT).
FS EFS SEGGER’s Embedded File System (EFS).
FS_FAT_TYPE_UNKONWN Internal use.
FS_FAT_TYPE_FAT12 Internal use.
FS_FAT_TYPE_FAT16 Internal use.
FS FAT TYPE FAT32 Internal use.
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4.11.46 Format types

Description
Types of format supported by the emFile.
Definition

#define FS_TYPE_FAT12  0x000Cu
#define FS_TYPE FAT16  0x0010u
#define FS_TYPE FAT32  0x0020u

#define FS_TYPE_EFS 0x0120u
Symbols
Definition Description
FS TYPE FAT12 FAT with 12-bit allocation table entries.
FS TYPE FAT16 FAT with 16-bit allocation table entries.
FS TYPE_FAT32 FAT with 32-bit allocation table entries.
FS TYPE_EFS SEGGER’s Embedded File System (EFS).
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4.11.47 FS BUSY LED CALLBACK
Description

Type of function called by the file system to report a change in the busy status of a volume.

Type definition

typedef void FS_BUSY_LED CALLBACK(U8 OnCf f);

Parameters

Parameter Description

Indicates if the volume is busy or not.
OnOr f e 1 The volume is busy.
e 0 The volume is ready.

Additional information

A function of this type can be registered with the file system via FS_Set BusyLEDCal | -
back(). FS BUSY_LED CALLBACK() is called by the file system each time the volume
changes the busy status from busy to ready and reverse. Therefore, an application can
use FS BUSY LED CALLBACK() to indicate the busy / ready status of a volume via LED or
by other means.

The file system calls FS_BUSY_LED CALLBACK() with OnO f set to 1 when the volume goes
busy. When the volume becomes ready FS_BUSY LED CALLBACK() is called again with OnCf f
set to 0.

Example
Refer to FS_Set BusyLEDCal | back() for an example usage.

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



243 CHAPTER 4 File system extended functions

4.11.48 FS_CHECKDISK_ON_ERROR_CALLBACK

Description
Type of function called by FS_CheckDi sk() to report an error.

Type definition

typedef int FS_CHECKDI SK_ON ERROR CALLBACK(i nt Err Code,
Y

Parameters
Parameter Description
Er r Code Code of the reported error.

Return value
Value that indicates FS_CheckDi sk() how the error should be handled.

Additional information

Er r Code is one of the FS_CHECKDI SK_ERRCODE _...defines. The value returned by FS_CHECK-
DI SK_ON_ERROR_CALLBACK() can be one of the FS_CHECKDI SK_ACTI ON_...defines.

In addition to Err Code FS_CheckDi sk() can pass other parameters FS_CHECKDI SK_ON_ER-
ROR_CALLBACK() providing information about the reported error. These parameters can be
directly passed to a printf()-style function along with the format returned by FS_Check-
Di sk_Err Code2Text () to create a text description of the error in human-readable format.

Example

Refer to FS_CheckDi sk() for an example usage.
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4.11.49 FS_CHS_ADDR

Description

Address of physical block on a mechanical drive.

Type definition

typedef struct {

Ul6é Cylinder;
us Head;
us Sect or;

} FS_CHS_ADDR

Structure members

Member Description
Cyl i nder Cyl i nder number (0-based)
Head Read / write head (0-based)
Sect or Index of the sector on a cylinder.
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4.11.50 FS_DISK_INFO

Description

Information about a volume.

Type definition

typedef struct {

us2 NunTot al Cl ust ers;
us2 Nuntreed ust ers;
ul6 SectorsPerd uster;
Ul6 Byt esPer Sect or ;
uUl6 NunmRoot Di rEntri es;
Ul6 FSType;

us | sSDFor mat t ed;

us IsDirty;

const char * sAlias;

voi d * pBuffer;

i nt Si zeOr Buf fer;

} FS_DI SK_I NFO

Structure members

Member Description

Nunilot al Cl ust ers

Total number of clusters on the storage device.

Nunfr eeCl usters

Number of clusters that are not in use.

Sect or sPer Cl ust er

Number of sectors in a cluster.

Byt esPer Sect or

Size of the logical sector in bytes.

NunRoot Di rEntri es

Number of directory entries in the root directory. This mem-
ber is valid only for volumes formatted as FS_TYPE_FAT12 or
FS_TYPE_FAT16.

FSType

Type of file system. One of FS_TYPE ... defines.

Set to 1 if the volume has been formatted according to SD
specification. This member is valid only for volumes format-
ted as FAT.

Set to 1 if the volume was not unmounted correctly or the

| sSDFor mat t ed

IsDirty file system modified the storage. This member is valid only
for volumes formatted as FAT.
. Alternative name of the volume (0-terminated). Set to NULL
sAli as - - ..
if the volume alias feature is disabled.
pBuf f er Buffer to be used for the access to the storage device.

Si zeOf Buf fer Number of bytes in pBuf f er .

Additional information

I sDi rty can be used to check if the volume formatted as FAT has been correctly unmounted
before a system reset. I sDirty is set to 1 at file system initialization if the file system was
not properly unmounted.

The members pBuf f er and Si zeOf Buf f er can be used to specify a work buffer for the op-
eration that calculates the available free space. This work buffer is used by the file system
to read data from the allocation table of the file system. Specifying a work buffer larger
than a logical sector size can help increasing the performance of the operation when us-
ing a storage device that can efficiently perform read burst operations such as SD card,
eMMC device or USB drive. The file system is able to use the work buffer for burst oper-
ations only if pBuf f er is aligned according to the value configured via FS_DRI VER _AL| G\
MENT. The work buffer is used only when the flag FS_DI SKI NFO FLAG WORK_ BUFFER is set
in the Flags parameter passed to FS_Get Vol unel nf oEx() and the file system is built with
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FS_SUPPORT_SECTCOR_BUFFER_BURST set to 1. The file system uses an internal sector buffer
for the operation if either pBuf f er is set to NULL or Si zeOf Buf f er is set to O.

Example

Refer to FS_Get Vol unel nf o() for an example usage.
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4.11.51 FS_FILETIME

Description

Time and date representation.

Type definition

typedef struct {
Ul6 Year;
Ul6 Month;
Ul6 Day;
Ul6 Hour;
Ul6 M nute;
Ul6 Second;

} FS_FI LETI ME;

Structure members

Member Description
Year Year (The value has to be greater than 1980.)
Mont h Mont h (1--12, 1: January, 2: February, etc.)
Day Day of the month (1--31)
Hour Hour (0--23)
M nut e M nut e (0--59)
Second Second (0--59)

Additional information

FS_FI LETI ME represents a timestamp using individual members for the month, day, year,
weekday, hour, minute, and second values. This can be useful for getting or setting a
timestamp of a file or directory. The conversion between timestamp and FS_FI LETI ME can
be done using FS Fi |l eTi neToTi neSt anp() and FS_Ti neSt anpToFi | eTi ne()
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4.11.52 FS_FREE_SPACE_DATA

Description

Information the number of free space available on a volume.

Type definition

typedef struct {

u32 NunCl ust er sFr ee;
i nt Si zeOr Buf f er;
voi d * pBuffer;
FS_VOLUME * pVol une;

U322 FirstClusterld,;

} FS_FREE_SPACE DATA;

Structure members

Member Description
NunCl ust er sFree Number of unallocated clusters found.
Si zeOf Buf f er Internal. Do not use. Number of bytes in the work buffer.
pBuf f er Internal. Do not use. Work buffer.
pVol ume Internal. Do not use. Volume information.
FirstCusterld Internal. Do not use. Id of the first cluster to be checked.

Additional information

This structure stores the result and context of the operation that calculates the amount
of free space available on a volume. The amount of free space is returned as a number
of clusters via the NunCl ust er sFree member. The members of the search context are
considered internal and should not be used by the application. FS_FREE SPACE DATA is
used by the FS_Get Vol uneFr eeSpaceFi rst () FS_Get Vol uneFr eeSpaceNext () pair of API
functions.
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4.11.53 FS_MEM_CHECK_CALLBACK

Description

Type of function called by the file system to check if a memory region can be used in a
0-copy operation.

Type definition

typedef int FS_MEM CHECK CALLBACK(void * pMem
u32 NunmByt es) ;

Parameters

Parameter Description
pMem Points to the first byte in the memory area to be checked.
NunByt es Size of the memory area in bytes.

Return value

# 0 The memory region can be used ina 0 copy operation.
= 0 The memory region cannot be used ina 0 copy operation.

Additional information

A function of this type is called by the file system before any read or write operation per-
formed by the application. The function has to check if the memory region defined by pMem
and NunByt es can be passed directly to the device driver during a 0-copy operation.

The callback function is typically required on a system where the device driver uses DMA
to transfer data to and from the storage device and where not all the memory regions can
be accessed by the DMA. If the memory region cannot be accessed by DMA the callback
function has to return 0. The file system copies then the data to an internal buffer that
is accessible to DMA and performs the data transfer. The callback has to return a value
different than 0 if the DMA can access the specified memory region. In this case the memory
region is passed directly to device driver to perform the data transfer and the internal copy
operation of the file system is skipped.
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4.11.54 FS_MEM_INFO

Description

Information about the memory management.

Type definition

typedef struct {

us | sExt ernal ;

U32 NunBytesTotal ;

U32 NunByt esAl |l ocat ed;
} FS_MEM. I NFQ

Structure members

Member Description
| sExt er nal Memory allocator type.
NunByt esTot al Size of the memory pool in bytes.
NunByt esAl | ocat ed Number of bytes allocated from the memory pool.

Additional information
The information can be queried via FS_Get Mem nf o() .
| sExt er nal contains the value of the FS_SUPPORT_EXT_MEM MANAGER configuration define.

If the file system is configured to use the internal memory allocator (FS_SUPPORT_EX-
T_MEM MANAGER set to 0) then NunByt esTot al stores the value passed as second parameter
to FS_Assi gnMenory() . NunByt esTot al is set to O if the file system is configured to use
an external memory allocator (FS_SUPPORT_EXT_MEM MANAGER set to 1) because this value
is not known to the file system.

The value of NunByt esAl | ocat ed stores the number of bytes allocated by the file system
at the time FS_Get Meml nf o() is called. In emFile versions older than 5.xx this information
was stored in the global variable FS_NunByt esAl | ocat ed.
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4.11.55 FS_TIME_DATE_CALLBACK

Description

Type of function called by the file system to get the actual time an date.

Type definition

typedef U32 FS_TI ME_DATE_CALLBACK(voi d);

Return value

Current time and date in a format suitable for the file system.

Additional information

The time and date have to be encoded as follows: Bit 0-4: 2-second count (0-29) Bit 5-10:
Minutes (0-59) Bit 11-15: Hours (0-23) Bit 16-20: Day of month (1-31) Bit 21-24: Month
of year (1-12) Bit 25-31: Count of years from 1980 (0-127) The callback function can be
registered via FS_Set Ti neDat eCal | back() . FS_X_Get Ti neDat e() is set as default callback
function at the file system initialization. The application has to provide the implementation
of FS_X_Get Ti meDat e() .

Example
Refer to FS_Set Ti neDat eCal | back() for an example usage.
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4.11.56 Volume information flags

Description
Flags that control the information returned by FS_Get Vol unel nf oEx() .
Definition

#define FS_DI SKI NFO FLAG FREE_SPACE 0x01
#define FS_DI SKI NFO FLAG WORK_BUFFER  0x02

Symbols

Definition Description

FS_DI SKI N-
FO_FLAG_FREE_SPACE

FS_ DI SKI N-
FO_FLAG WORK_BUFFER

Returns the available free space on the storage device.

Specifies a working buffer for the read operations.
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4.12 Storage layer functions

The functions described in this section can be used to access and to manage the data at
the logical sector level effectively bypassing the file system. These functions are typically

used when the application comes with its own file system or when the storage device has
to be mounted as mass storage device via USB.
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4.12.1 FS_STORAGE_Clean()

Description

Performs garbage collection on a volume.

Prototype
int FS_STORAGE_C ean(const char * sVol uneNane);
Parameters
Parameter Description
sVol uneNanme L\:nge of the volume on which to perform the garbage collec-
Return value
=0 OK, volume cleaned.
+#0 Error code indicating the failure reason.

Additional information

The application can call this function to convert storage blocks that contain invalid data to
free space that can be used to store new data. This operation is supported only by storage
devices that are managed by the file system such as NAND and NOR flash.

FS STORAGE d ean() is optional since the device drivers perform the garbage collection
operation automatically. The function can be used to increase the write performance by
preparing the storage device in advance of the write operation.

The actions executed by FS_STORAGE_Cl ean() depend on the device driver used. For ex-
ample, the Sector Map NOR driver converts all logical blocks that contain invalid data into
free (writable) logical blocks. As a consequence, the following write operation will run faster
because physical sectors does not have to be erased.

FS STORAGE d ean() can potentially take a long time to complete, preventing the access
of other tasks to the file system. How long the execution takes depends on the type of
storage device and on the number of storage blocks that contain invalid data. The file sys-
tem provides an alternative function FS_STORAGE_Cl eanOne() that completes in a shorter
period of time than FS_STORAGE _Cl ean() . This is realized by executing only one sub-op-
eration of the entire garbage collection operation at a time. For more information refer to
FS STORAGE Cl eanOne() .

Additional information about the garbage collection operation can be found in the “"Garbage
collection” section of the NAND and NOR drivers of the emFile manual.

Example

#include "FS. h"

voi d Sanpl eSt orageC ean(voi d) {
FS_FILE * pFile;

/11
/1 Perform garbage collection on the storage device.
/11
FS _STORAGE_C ean("nor:0:");
/11
/1 The wite to file is fast since the NOR driver does not have to perform
/| any garbage collection during the wite operation.
/11
pFile = FS_FOpen("nor: 0:\\File.txt", "w');
if (pFile) {
FS Wite(pFile, "Test", 4);
FS _FC ose(pFile);
}
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4.12.2 FS_STORAGE_CleanEx()

Description

Performs garbage collection on a volume.

Storage layer functions

Prototype
int FS_STORAGE_C eanEx(FS_VOLUME * pVol une);
Parameters
Parameter Description
Vol ure Instance of the volume on which to perform the garbage col-
P lection.
Return value
=0 OK, volume cleaned.
+#0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_C ean() with the difference that
the volume is specified via a volume instance instead of a volume name.
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4.12.3 FS_STORAGE_CleanOneg()

Description

Performs garbage collection on a volume.

Prototype

int FS_STORAGE_Cl eanOne(const char * sVol uneNane,
int * pMreToCd ean);

Parameters

Parameter Description

Name of the storage volume on which to perform the
garbage collection.

Indicates if the storage device has been cleaned com-
pletely or not. It can be NULL.
e *0 Not cleaned completely.
e =0 Completely clean.

sVol uneNane

pMor eTod ean

Return value

=0 OK, clean operation executed.
0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_C ean() with the difference that
it executes only one sub-operation of the garbage collection operation at a time. This is
practical if other tasks of the application require access to the file system before the garbage
collection operation is completed. The completion of the garbage collection operation is
indicated via pMor eToCd ean. FS_STORACE_Cl eanOne() returns a value different than 0 via
pMor eTod ean if the operation is not completed.

Additional information about the garbage collection operation can be found in the “"Garbage
collection” section of the NAND and NOR drivers.

Example

#include "FS. h"

voi d Sanpl eSt or aged eanOne(voi d) {
FS _FILE * pFile;
int Mor eTod ean;

/11
/| Perform garbage collection on the storage device.
/11
Mor eToC ean = O;
do {
FS_STORAGE_C eanOne("nand: 0: ", &MoreTod ean);
} while (MreTod ean);
/11
/1 The wite to file is fast since the NAND driver does not have to perform
/'l any garbage collection during the wite operation.
/11
pFile = FS FOpen("nand: O:\\File.txt", "w');
if (pFile) {
FS Wite(pFile, "Test", 4);
FS_FO ose(pFile);
}
}
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4.12.4 FS_STORAGE_CleanOneEx()

Description

Performs garbage collection on a volume.

Prototype
int FS_STORAGE_Cl eanOneEx(FS_VOLUME * pVol une,
i nt * pMoreToCd ean);
Parameters
Parameter Description
Instance of the storage volume on which to perform the
pVol une

garbage collection.

Indicates if the storage device has been cleaned com-
pletely or not. It can be NULL.
e *0 Not cleaned completely.
e =0 Completely clean.

pMor eTod ean

Return value

=0 OK, clean operation executed.
0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_C eanOne() with the difference
that the volume is specified via a volume instance instead of a volume name.
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4125 FS_STORAGE_Delnit()

Description

Frees the resources allocated by the storage layer.

Prototype

voi d FS_STORAGE_Del ni t (voi d) ;

Additional information

This function is optional. FS_STORAGE Del ni t () frees all resources that are allocated by
the storage layer after initialization. The application can call this function only after it called
FS_STORAGE I nit ().

This function is available if the emFile sources are compiled with the FS_SUPPORT DEINI T
configuration define set to 1.

Example

#i ncl ude "FS. h"

voi d Sanpl eSt orageDel nit(void) {
FS_STORAGE I nit();

#i f FS_SUPPORT_DEINI T
/11
/'l Access the storage |ayer...
/11
FS_STORAGE Del nit();

#endi f // FS_SUPPORT_DEI NI T
/11
/1 The storage | ayer cannot be accessed anynore.
/11

}
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4.12.6 FS_STORAGE_FillSectors()

Description

Writes the same sector data to one or more logical sectors.

Prototype

int FS_STORAGE Fill Sectors(const char * sVol uneNane,
const void * pData,

U322 Sect or | ndex,

u32 Nuntect or s) ;

Parameters
Parameter Description
sVol uneNane Name of the volume to write to. It cannot be NULL.
Buffer that contains the sector data to be written. It can-
pDat a not be NULL.
Sect or | ndex Index of the first sector to be written.
NunBect or s Number of sectors to be written.

Return value

=0 OK, sector data modified.
*0 Error code indicating the failure reason.

Additional information

This function can be used to write the same sector data to multiple consecutive logical
sectors. pDat a has to point to a memory region that stores the contents of a single logical
sector that has to be written.

The size of the logical sector depends on the type of storage device used. The application
can query the size of the logical sector as well as the number of logical sectors of a storage
device via FS_STORACE_Get Devi cel nf o() . Typically, the size of a logical sector is 512 bytes.

Sect or | ndex is a 0-based index that identifies the first logical sector to be written. The
range of the logical sectors modified by this function is Sect or | ndex to Sect or | ndex +
NunSectors - 1.

FS_STORAGE_Fi |l | Sectors() reports an error and does not perform any operation if the
specified range of logical sectors exceeds the size of the storage device.
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4.12.7 FS_STORAGE_FillSectorsEx()

Description

Writes the same sector data to one or more logical sectors.

Prototype
int FS_STORAGE_Fil | Sect or sEx( FS_VOLUME * pVol une,
const void * pDat a,

us2 Sect or | ndex,

u32 NunSect or s) ;
Parameters

Parameter Description

pVol une Instance of the volume to write to.
pDat a Contents of the logical sector.
Sect or | ndex Index of the logical sector to be written.
Nunfect or s Number of logical sectors to be written.
Return value
=0 OK, logical sectors written successfully.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_Fi | | Sect or s() with the differ-
ence that the volume is specified via a volume instance instead a volume name. The ap-
plication can get a volume instance from a volume name by calling FS_STORAGE_Fi ndVol -
urre() .
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4.12.8 FS_STORAGE_FindVolume()

Description

Searches for a volume instance by name.

Prototype
FS_VOLUME *FS_STORAGE_Fi ndVol umre(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume.

Return value

# NULL Pointer to the volume instance.
= NULL Volume not found.

Additional information

This function returns the volume instance assigned to the specified volume name. The
return value can be passed as parameter to the API functions of the Storage layer that
identify a volume by instance and not by name.

The returned volume instance is no longer valid after the file system is deinitialized via
a call to FS_Del nit (). The application must call FS_STORAGE_Fi ndVol une() to get a new
volume instance after the file system is reinitialized.
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4.12.9 FS_STORAGE_FindVolumeByDevice()

Description

Searches for a volume instance by index.

Prototype
FS_VOLUME *FS_STORAGE_Fi ndVol ureByDevi ce( FS_DEVI CE * pDevi ce);
Parameters

Parameter Description
pDevi ce Device instance assigned to the volume.

Return value

# NULL Pointer to the volume instance.
= NULL Volume not found.

Additional information

This function performs the same operation as FS_STORAGE_Fi ndVol uneByl ndex() with the
difference that the volume to be searched for is specified via device instance instead of
volume index.

A device index can be obtained via the callback of the function registered via FS_STOR-
AGE_Set OnDevi ceActivityCal |l back() or FS_STORAGE Set OnDevi ceActi vityCal | back-
Ex() .
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4.12.10 FS_STORAGE_FindVolumeByIndex()

Description

Searches for a volume instance by index.

Prototype
FS_VOLUME *FS_STORAGE_Fi ndVol unmeByl ndex(i nt Vol urel ndex) ;
Parameters

Parameter Description
Vol urel ndex Index of the volume.

Return value

# NULL Pointer to the volume instance.
= NULL Volume not found.

Additional information

This function returns the volume instance assigned to the volume with the specified index.
The first volume added to the file system via FS_AddDevi ce() has the index 0, the second
index 1 and so on. The total number of configured volumes can be queried via FS_Get -
NumVol unes() .

The return value of this function can be passed as parameter to the API functions of the
Storage layer that identify a volume by instance and not by name.

The returned volume instance is no longer valid after the file system is deinitialized via a
call to FS Del nit (). The application must call FS_STORAGE_Fi ndVol uneByl ndex() to get
a new volume instance after the file system is reinitialized.
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4.12.11 FS_STORAGE_FormatLowEXx()

Description

Formats the storage device.

Prototype
i nt FS_STORAGE_For mat LoweEx( FS_VOLUME * pVol une) ;
Parameters
Parameter Description
pVol une Instance of the volume to be formatted.

Return value

= 0 OK, low level format was successful.
+#0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_For mat Low() with the difference that
the volume to be queried is identified by a volume instance instead a volume name. The
application can get a volume instance from a volume name by calling FS_STORAGE_Fi nd-
Vol une() .
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4.12.12 FS _STORAGE_ FreeSectors()

Description

Informs the driver about unused sectors.

Prototype

int FS_STORAGE_FreeSectors(const char * sVol uneNane,
U322 Sect or | ndex,
u32 Nuntect or s) ;

Parameters
Parameter Description
sVol uneNane Name of the volume on which to perform the operation.

Index of the first logical sector to be marked as invalid (0-
based).

Number of sectors to be marked as invalid starting with Sec-
t or I ndex.

Sect or | ndex

NunSect or s

Return value

=0 OK, sectors freed.
*0 Error code indicating the failure reason

Additional information

Typically, this function is called by the application to inform the driver which logical sectors
are no longer used for data storage. The NAND and NOR drivers can use this information
to optimize the internal relocation of data blocks during the wear-leveling operation. The
data of the logical sectors marked as not in use is not copied anymore that can typically
lead to an improvement of the write performance.

FS_STORAGE FreeSectors() performs a similar operation as the trim command of SSDs
(Solid-State Drives). The data stored to a logical sector is no longer available to an appli-
cation after the logical sector has been freed via FS_STORAGE_FreeSectors(),

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageFreeSectors(voi d) {
/11
/1 Informthe NAND driver that the |ogical sectors
/1 with the indexes 2, 3, and 4 are no |onger in use.
/11
FS _STORAGE FreeSectors("nand: 0:", 2, 3);
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4.12.13 FS _STORAGE_ FreeSectorsEx()

Description

Informs the driver about unused sectors.

Prototype
int FS_STORAGE_FreeSect or sex(FS_VOLUME * pVol une,
us2 Sect or | ndex,
u32 NurSect or s) ;
Parameters
Parameter Description
pVol une Instance of the volume on which to perform the operation.

Index of the first logical sector to be marked as invalid (0-
based).

Number of sectors to be marked as invalid starting with Sec-
t or I ndex.

Sect or | ndex

NunSect or s

Return value

=0 OK, sectors freed.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_Fr eeSect or s() with the differ-
ence that the volume is specified via a volume instance instead of a volume name.
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4.12.14 FS _STORAGE_GetAutoMountType()

Description

Returns information about how a volume is automatically mounted.

Prototype
i nt FS_STORAGE_Get Aut oMount Type(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

0 Volume is not mounted automatically.

FS_MOUNT_RO Volume is mounted automatically in read only mode.

= FS_MOUNT_RW  Volume is mounted automatically in read and write mode.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.15 FS STORAGE_GetAutoMountTypeEx()

Description

Returns information about how a volume is automatically mounted.

Prototype
i nt FS_STORAGE_Get Aut oMount TypeEx(FS_VOLUME * pVol une) ;
Parameters

Parameter Description
pVol une Instance of the volume to be queried.

Return value

0 Volume is not mounted automatically.

FS_MOUNT_RO Volume is mounted automatically in read only mode.

= FS_MOUNT_RW  Volume is mounted automatically in read and write mode.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

This function performs the same operation as FS_STORAGE Get Aut ohMbunt Type() with the
difference that the volume is specified via a volume instance instead of a volume name.

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.16 FS _STORAGE_GetCleanCnt()

Description

Calculates the number of garbage collection sub-operations.

Prototype

i nt FS_STORAGE_Get Cl eanCnt (const char * sVol unmeNane,
U2 * pd eanCnt);

Parameters

Parameter Description
sVol uneNane Name of the volume to be queried.
pCl eanCnt Number of sub-operations left.

Return value

=0 OK, clean count returned.
0 Error code indicating the failure reason.

Additional information

FS STORAGE Cet O eanCnt () calculates and returns the number of sub-operations that the
application has to perform until the garbage collection operation is completed. The value
returned via pd eanCnt is the number of times FS_STORAGE_Cl eanOne() has to be called
to complete the garbage collection. FS_STORAGE_Get O eanCnt () is supported only for vol-
umes mounted on a storage device managed by emFile such as NAND or NOR flash.

Example

#include "FS. h"

voi d Sanpl eSt or ageGet  eanCnt (voi d) {
U32 d eanCnt;

C eanCnt = 0;
FS_STORAGE_Get d eanCnt ("nor:0:", &C eanCnt);
if (AeanCnt) {

do {

FS_STORAGE_C eanOne("nor:0:", NULL);

} while (--CeanCnt);

}
}
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4.12.17 FS_STORAGE_GetCleanCntEx()

Description

Calculates the number of garbage collection sub-operations.

Prototype
i nt FS_STORAGE_Get Cl eanCnt Ex( FS_VOLUME * pVol une,
u32 * pCl eanCnt);

Parameters

Parameter Description
pVol une Instance of the volume to be queried.
pCl eanCnt Number of sub-operations left.
Return value
=0 OK, clean count returned.
0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE CGet Cl eanCnt () with the differ-
ence that the volume is specified via a volume instance instead of a volume name.
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4.12.18 FS _STORAGE_GetCounters()

Description

Returns the values of statistical counters.

Prototype
voi d FS_STORAGE_Get Count er s( FS_STORAGE_COUNTERS * pStat);
Parameters
Parameter Description
pSt at Current values of statistical counters.

Additional information

This function returns the values of the counters that indicate how many operations the
storage layer executed since the file system initialization or the last call to FS_STORAGE_Re-
set Counters().

The statistical counters are updated only on debug builds if the file system sources are
compiled with FS_DEBUG LEVEL greater then or equal to FS_DEBUG LEVEL CHECK PARA or
FS_STORAGE_ENABLE_STAT_COUNTERS set to 1.

Example

#i ncl ude <stdio. h>
#include "FS. h"

voi d Sanpl eSt or ageGet Count ers(voi d) {
FS_STORACGE_COUNTERS St at Cnt ;
char ac[ 100] ;

FS_STORAGE_Cet Count er s( &St at Cnt ) ;

SEGGER snprintf(ac, sizeof(ac), "Num read operations: % u\n",
St at Cnt . ReadOper ati onCnt) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors read: % u\n",
St at Cnt . ReadSect orCnt) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors read (from cache): % u\n",
St at Cnt . ReadSect or CachedCnt) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors read (alloc. table): % u\n",
St at Cnt . ReadSect or Cnt Man) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors read (dir. entry): % u\n",
St at Cnt. ReadSectorCntDir);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num wite operations: % u\n",
StatCnt. WiteQOperationCnt);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors witten: % u\n",
StatCnt. WiteSectorCnt);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors witten (by cache): % u\n",
StatCnt. WiteSectorCnt C eaned);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors witten (alloc. table): % u\n"
StatCnt. WiteSector Cnt Man);

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors witten (dir. entry): % u\n",
StatCnt. WiteSectorCntDir);

FS X Log(ac);

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



273 CHAPTER 4 Storage layer functions

4.12.19 FS_STORAGE_GetDevicelnfo()

Description

Returns information about the storage device.

Prototype
int FS_STORACE_GCet Devi cel nf o(const char * sVol umeNane,
FS_DEV_I NFO * pDevi cel nfo);

Parameters

Parameter Description
sVol uneNane Name of the volume to be queried. It cannot be NULL.

. Information about the storage device. It cannot be
pDevi cel nfo
NULL.

Return value
=0 OK, information returned.
0 Error code indicating the failure reason.

Additional information

This function returns information about the logical organization of the storage device such
as the number of logical sectors and the size of the logical sector supported. FS_STOR-
AGE_Cet Devi cel nf o() requests the information directly from the device driver.

Deprecated name
FS Get Devi celnfo

Example

#i ncl ude <stdio. h>
#i nclude "FS. h"

voi d Sanpl eSt or ageGet Devi cel nfo(void) {
FS_DEV_I NFO Devi cel nf o;
char ac[ 100] ;

FS_STORAGE_Get Devi cel nfo("", &Devi cel nfo);

SEGGER snprintf(ac, sizeof(ac), "Total num sectors: % u\n",
Devi cel nf 0. NunSect ors) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num bytes per sector: %\ n",
Devi cel nf 0. Byt esPer Sect or) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num read / wite heads: %\ n"
Devi cel nf 0. NunHeads) ;

FS X Log(ac);

SEGGER snprintf(ac, sizeof(ac), "Num sectors per track: %\ n",
Devi cel nf 0. Sect or sPer Tr ack) ;

FS X Log(ac);
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4.12.20 FS_STORAGE_GetDevicelnfoEx()

Description

Returns information about the storage device.

Prototype

int FS_STORAGE_Get Devi cel nf oEx(FS_VOLUME  * pVol une,
FS_DEV_I NFO * pDevi cel nfo);

Parameters

Parameter Description
pVol une Instance of the volume to be queried.
pDevi cel nfo Information about the storage device.

Return value

=0 OK, volume information returned.
0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE Get Devi cel nf o() with the dif-
ference that the volume to be queried is identified by a volume instance instead a volume
name. The application can get a volume instance from a volume name by calling FS_STOR-
AGE_Fi ndVol ure() .
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4.12.21 FS_STORAGE_GetMountType()

Description

Returns information about how a volume is mounted.

Prototype
i nt FS_STORAGE_Get Mount Type(const char * sVol uneNane) ;
Parameters

Parameter Description
sVol uneNane Name of the volume to be queried.

Return value

0 Volume is not mounted.

FS MOUNT RO Volume is mounted read only.

= FS MOUNT_RW  Volume is mounted read/write.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.22 FS_STORAGE_GetMountTypeEx()

Description

Returns information about how a volume is mounted.

Prototype
i nt FS_STORAGE_Get Mount TypeEx(FS_VOLUME * pVol une) ;
Parameters

Parameter Description
pVol une Instance of the volume to be queried.

Return value

0 Volume is not mounted.

FS MOUNT RO Volume is mounted read only.

= FS MOUNT_RW  Volume is mounted read/write.

<0 Error code indicating the failure reason. Refer to FS_Err or No2Text () .

Additional information

This function performs the same operation as FS_STORAGE_Get Mbunt Type() with the dif-
ference that the volume is specified via a volume instance instead of a volume name.

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.23 FS _STORAGE_GetSectorUsage()

Description

Returns information about the usage of a logical sector.

Prototype

int FS_STORAGE_Get Sect or Usage(const char * sVol uneNane,
u32 Sect or | ndex) ;

Parameters

Parameter Description
sVol uneNane Name of the volume.
Sect or | ndex Index of the sector to be queried.

Return value

= FS _SECTOR | N_USE The sector contains valid data.

= FS_SECTOR_NOT_USED The sector contains invalid data.

= FS_SECTOR_USAGE UNKNOWN The usage of the sector is unknown or the operation
is not supported.

<0 Error code indicating the failure reason.

Additional information

After a low-level format all the logical sectors contain invalid information. The data of a
logical sector becomes valid after the application performs a write operation to that sector.
The sector data can be explicitly invalidated by calling FS_STORAGE FreeSectors().

Example

#include "FS. h"

voi d Sanpl eSt or ageCet Sect or Usage(voi d) {
int SectorUsage;

Sect or Usage = FS_STORAGE_ Get Sect or Usage("", 7);
swi tch (SectorUsage) {
case FS_SECTOR_I N_USE:
FS X Log("The sector is used to store data.\n");
br eak;
case FS_SECTOR_NOT_USED:
FS X Log("The sector is not used to store data.\n");
br eak;
case FS_SECTOR_USAGE_UNKNOWN:
FS X Log("The sector usage is unknown.\n");
br eak;
defaul t:
FS X Log("An error occurred during the operation.\n");
}
}
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4.12.24 FS _STORAGE_GetSectorUsageEx()

Description

Returns information about the usage of a logical sector.

Prototype
i nt FS_STORAGE_Get Sect or UsageEx( FS_VOLUME * pVol une,
u32 Sect or | ndex) ;
Parameters
Parameter Description
pVol une Instance of the volume that stores the logical sector.
Sect or | ndex Index of the sector to be queried.
Return value
= FS _SECTOR | N_USE The sector contains valid data.
= FS_SECTOR_NOT_USED The sector contains invalid data.
= FS_SECTOR_USAGE UNKNOWN The usage of the sector is unknown or the operation
is not supported.
<0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE Cet Sect or Usage() with the
difference that the volume is specified via a volume instance instead of a volume name.
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4.12.25 FS _STORAGE_GetVolumeStatusiEx()

Description

Returns the presence status of a volume.

Prototype
i nt FS_STORAGE_Get Vol uneSt at useEx( FS_VOLUME * pVol une) ;
Parameters

Parameter Description
pVol une Instance of the volume to be queried.

Return value

FS_MEDI A_NOT_PRESENT Volume is not present.
FS_MEDI A | S PRESENT Volume is present.
FS_MEDI A STATE_UNKNOMN Volume presence state is unknown.

Additional information

This function performs the same operation as FS_Get Vol uneSt at us() with the difference
that the volume to be queried is identified by a volume instance instead a volume name. The
application can get a volume instance from a volume name by calling FS_STORAGE_Fi nd-
Vol une() .
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4.12.26 FS_STORAGE._Init()

Description

Initializes the storage layer.

Prototype

unsi gned FS_STORAGE | nit(void);

Return value

Number of OS synchronization objects required to protect the file system against concurrent
access from different tasks.

Additional information

This function initializes the only drivers and if necessary the OS layer. It has to be called
before any other function of the storage layer (FS_STORAGE_..) The storage layer allows an
application to access the file system at logical sector level. The storage device is presented
as an array of logical sector that can be accessed via a 0-based index. This can be useful
when using the file system as USB mass storage client driver.

FS_STORAGE I nit() is called internally at the initialization of the file system. The return
value of this function is used by FS_I ni t () to calculate the number of internal buffers the
file system has to allocate for the read and write operations. The application is not required
to call FS_STORAGE I nit () if it already calls FS_Init().

FS_STORAGE Del nit () is the counterpart of FS_STORACE I ni t () that can be used to free
the resources allocated by the drivers and if enabled of the OS layer.

Deprecated name
FS I nit Storage

Example

#include "FS. h"

voi d Sanpl eSt oragel nit(void) {
FS_STORAGE_ I nit();
/1
/'l Access |ogical sectors...
/1

}
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4.12.27 FS_STORAGE._IsLLFormattedEx()

Description

Checks if a storage device is low-level formatted.

Prototype
int FS_STORAGE_| sLLFor mattedEx(FS_VOLUME * pVol une) ;
Parameters
Parameter Description
pVol une Instance of the volume to be queried.

Return value

= 1 Volume is low level formatted.

= 0 Volume is not low level formatted.

< 0 Low level format not supported by volume or an error oc-
curred.

Additional information

This function performs the same operation as FS_| sLLFor mat t ed() with the difference that
the volume to be queried is identified by a volume instance instead a volume name. The
application can get a volume instance from a volume name by calling FS_STORAGE_Fi nd-
Vol une() .
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4.12.28 FS_STORAGE_Mount()

Description

Initializes a volume in a specified access mode.

Prototype
i nt FS_STORAGE_Mount (const char * sVol uneNane,
us Mount Type) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be mounted.

Specifies how the volume has to be mounted.
Mount Type e FS MOUNT_RORead only access mode.
e FS MOUNT_RWRead and write access mode.

Return value

0 Volume is not mounted.

FS MOUNT_RO Volume is mounted read only mode.

= FS MOUNT_RW  Volume is mounted read and write mode.
<0 Error code indicating the failure reason.

Additional information

The application is not required to call this function before the first access to the storage
device. The file system mounts by default the storage device at the first access after the
file system initialization. This behavior can be configured via FS_Set Aut oMount () .

A mounted volume can be unmounted via FS_STORAGE Unnount () or FS_STORAGE Un-
nount For ced() .
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4.12.29 FS_STORAGE_MountEx()

Description

Initializes a volume in a specified access mode.

Prototype
i nt FS_STORAGE_Mount Ex( FS_VOLUME * pVol une,
us Mount Type) ;
Parameters
Parameter Description
pVol une Instance of the volume to be mounted.

Specifies how the volume has to be mounted.
Mount Type e FS MOUNT_RORead only access mode.
e FS MOUNT_RWRead and write access mode.

Return value

0 Volume is not mounted.

FS MOUNT_RO Volume is mounted read only mode.

= FS MOUNT_RW  Volume is mounted read and write mode.
<0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE Mount () with the difference that
the volume is specified via a volume instance instead of a volume name.
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4.12.30 FS _STORAGE_ReadSector()

Description

Reads the data of one logical sector.

Prototype

i nt FS_STORAGE_ReadSect or (const char * sVol uneNarne,
void * pbDat a,
u32 Sect or | ndex) ;

Parameters
Parameter Description
sVol uneNane Name of the volume to read from. It cannot be NULL.
Buffer that receives the read sector data. It cannot be
pDat a
NULL.
Sect or | ndex Index of the sector to read from.
Return value
=0 OK, sector data read.
*0 Error code indicating the failure reason.

Additional information

pDat a has to point to a memory region sufficiently large to store the contents of one logical
sector.

The size of the logical sector depends on the type of storage device used. The application
can query the size of the logical sector as well as the number of logical sectors of a storage
device via FS_STORAGE_Get Devi cel nf o() . Typically, the size of a logical sector is 512 bytes.

FS_STORAGE ReadSect or () reports an error and does not store any data to pDat a if Sec-
t or I ndex is out of bounds.

The application can call FS_STORAGE_ReadSect or s() instead of calling FS_STORAGE_Read-
Sect or () multiple times if it has to read consecutive logical sectors at once.

Deprecated name
FS_ReadSect or

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageReadSect or (voi d) {
U32 aSectorData[512 / 4];

/11

/'l Read the data of the |ogical sector with the index 10.
/11

FS _STORAGE_ReadSector ("", aSectorData, 10);

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



285 CHAPTER 4 Storage layer functions

4.12.31 FS _STORAGE_ReadSectorEx()

Description

Reads the contents of one logical sector from the storage device.

Prototype
int FS_STORAGE_ReadSect or Ex(FS_VOLUME * pVol une,

voi d * pDat a,

u32 Sect or | ndex) ;
Parameters

Parameter Description

pVol une Instance of the volume to read from.
pDat a Contents of the logical sector.
Sect or | ndex Index of the logical sector to be read.
Return value
=0 OK, logical sector read successfully.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE _ReadSect or () with the differ-
ence that the volume is specified via a volume instance instead a volume name. The ap-
plication can get a volume instance from a volume name by calling FS_STORAGE_Fi ndVol -
ume() or FS_STORAGE_Fi ndVol uneByl ndex() .
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4.12.32 FS _STORAGE_ReadSectors()

Description

Reads the data of one or more logical sectors.

Prototype

i nt FS_STORAGE_ReadSectors(const char * sVol uneNane,
void * pDat a,
U322 Sect or | ndex,
u32 Nuntect or s) ;

Parameters
Parameter Description
sVol uneNane Name of the volume to read from. It cannot be NULL.
Buffer that receives the read sector data. It cannot be
pDat a
NULL.
Sect or | ndex Index of the first sector to read from.
NunSect or s Number of sectors to be read.
Return value
=0 OK, sector data read.
*0 Error code indicating the failure reason.

Additional information

This function can be used to read the contents of multiple consecutive logical sectors. pDat a
has to point to a memory region sufficiently large to store the contents of all logical sectors
read.

The size of the logical sector depends on the type of storage device used. The application
can query the size of the logical sector as well as the number of logical sectors of a storage
device via FS_STORACE_Get Devi cel nf o() . Typically, the size of a logical sector is 512 bytes.

FS_STORAGE_ReadSect ors() reports an error and does not perform any operation if the
specified range of logical sectors exceeds the size of the storage device.

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageReadSect ors(voi d) {
U32 aSectorData[512 * 2 / 4];

/11

/'l Read the data of the |logical sectors with the indexes 10 and 11.
/11

FS STORAGE_ReadSectors("", aSectorData, 10, 2);
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4.12.33 FS _STORAGE_ReadSectorsEx()

Description

Reads the contents of multiple logical sectors from a storage device.

Prototype
i nt FS_STORAGE_ReadSect or sex( FS_VOLUME * pVol une,

voi d * pDat a,

us2 Sect or | ndex,

u32 NurSect or s) ;
Parameters

Parameter Description

pVol une Instance of the volume to read from.
pDat a Contents of the logical sector.
Sect or | ndex Index of the logical sector to be read.
NunSect or s Number of logical sectors to be read.
Return value
=0 OK, logical sectors read successfully.
*0 Error code indicating the failure reason

Additional information

This function performs the same operation as FS_STORAGE_ReadSect or s() with the differ-
ence that the volume is specified via a volume instance instead a volume name. The ap-
plication can get a volume instance from a volume name by calling FS_STORAGE_Fi ndVol -
unme() or FS_STORAGE_Fi ndVol uneByl ndex() .
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4.12.34 FS _STORAGE_RefreshSectors()

Description

Reads the contents of a logical sector and writes it back.

Prototype

int FS_STORAGE_RefreshSectors(const char * sVol uneNane,
U322 Sect or | ndex,
u32 Nunfect or s,
void * pBuffer,
u32 NurmByt es) ;

Parameters

Parameter Description

Name of the volume on which to perform the operation. It

sVol umeNane cannot be NULL.

Sect or | ndex Index of the first sector to refresh (0-based).

Nunfect or s Number of sectors to refresh starting with Sect or | ndex.
Temporary storage for the sector data. Must be at least one

pBuf f er

sector large. It cannot be NULL.

NunByt es Number of bytes in pBuf f er .

Return value

=0 OK, sectors refreshed.
+#0 Error code indicating the failure reason

Additional information

This function reads the contents of each specified logical sector to pBuf fer and then it
writes the same data to it. FS_STORAGE_Ref r eshSect or s() can read and write more than
one logical sector at once if the size of pBuffer allows it. The larger pBuf f er the faster
runs the refresh operation.

FS STORAGE RefreshSectors() function can be used on volumes mounted on a NAND
flash device to prevent the accumulation of bit errors due to excessive read operations
(read disturb effect). The function can also be used to prevent data loses caused by the
data reaching the retention limit. Reading and then writing back the contents of a logical
sector causes the NAND driver to relocate the data on the NAND flash device that in turn
eliminates bit errors. Typically, the refresh operation has to be performed periodically at
large time intervals (weeks). The NAND flash may wear out too soon if the refresh operation
is performed too often.

Example

#i nclude "FS. h"
static U32 _aBuffer[2048 * 2 | 4];
voi d Sanpl eSt or ageRef reshSect ors(voi d) {

/1

/'l Refresh the |ogical sectors with the indexes 10-99

/'l stored on the NAND fl ash.

/1

FS_STORAGE_RefreshSectors("nand: 0:", 10, 100, _aBuffer, sizeof(_aBuffer));

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



289

4.12.35 FS STORAGE_RefreshSectorsEx()

emFile User Guide & Reference Manual

CHAPTER 4

Description

Reads the contents of a logical sector and writes it back.

Storage layer functions

Prototype
i nt FS_STORAGE_RefreshSect or seEx(FS_VOLUME * pVol une,
u32 Sect or | ndex,
u32 NunmBect or s,
voi d * pBuffer,
u32 NunByt es) ;
Parameters
Parameter Description
Instance of the volume on which to perform the operation. It
pVol une
cannot be NULL.
Sect or | ndex Index of the first sector to refresh (0-based).
Nunfect or s Number of sectors to refresh starting with Sect or | ndex.
Buf f er Temporary storage for the sector data. Must be at least one
P sector large. It cannot be NULL.
NunByt es Number of bytes in pBuf f er .

Return value

=0 OK, sectors refreshed.
+#0 Error code indicating the failure reason

Additional information

This function performs the same operation as FS _STORAGE RefreshSect ors() with the
difference that the volume is specified via a volume instance instead of a volume name.
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CHAPTER 4

Storage layer functions

4.12.36 FS STORAGE_ResetCounters()

Description

Sets all statistical counters to 0.

Prototype

voi d FS_STORAGE_Reset Count ers(voi d);

Additional information

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageReset Count ers(void) {

FS_STORAGE_COUNTERS St at Cnt

/1

/1 Set all statistical counters to O.
/1

FS STORAGE_Reset Counters();

11

/1 Performthe file system operation...

11

/1

/| Check the statistical counters.
/1

FS_STORAGE_GCet Count er s( &St at Cnt) ;

emFile User Guide & Reference Manual

This function can be used to set to 0 all the statistical counters maintained by the storage
layer. This can be useful for example in finding out how many sector operations are per-
formed during a specific file system operation. The application calls FS_STORAGE_ Reset -
Count er s() before the file system operation and then FS_STORAGE Get Count er s() at the
end.

The statistical counters are available only on debug builds if the file system sources are
compiled with FS_DEBUG LEVEL greater then or equal to FS_DEBUG LEVEL_CHECK_ PARA or
FS _STORAGE _ENABLE_STAT_COUNTERS set to 1.
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4.12.37 FS _STORAGE_SetAutoMountType()

Description

Sets the automatic mount behavior.

Prototype
i nt FS_STORAGE_Set Aut oMount Type(const char * sVol uneNane,
us Mount Type) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be configured.

Specifies how the volume has to be mounted.

e FS MOUNT_ RO Allows to automatically mount the
volume in read only mode.

Mount Type e FS MOUNT_RWAIllows to automatically mount the
volume in read and write mode.

e 0 Disables the automatic mount operation

for the volume.

Additional information

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.38 FS _STORAGE_SetAutoMountTypeEx()

Description

Sets the automatic mount behavior.

Prototype
i nt FS_STORAGE_Set Aut oMount TypeEx(FS_VOLUME * pVol une,
us Mount Type) ;
Parameters
Parameter Description
pVol une Instance of the volume to be configured.

Specifies how the volume has to be mounted.

e FS MOUNT_ RO Allows to automatically mount the
volume in read only mode.

Mount Type e FS MOUNT_RWAIllows to automatically mount the
volume in read and write mode.

e 0 Disables the automatic mount operation

for the volume.

Additional information

This function performs the same operation as FS_STORAGE_Set Aut oMbunt () with the dif-
ference that the volume is specified via a volume instance instead of a volume name.

This function is available only if the file system is built with FS_STORAGE_SUPPORT_MOUNT
set to 1.
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4.12.39 FS _STORAGE_SetOnDeviceActivityCallback()

Description

Registers a function to be called on any logical sector read or write operation.

Prototype

voi d FS_STORAGE_Set OnDevi ceActi vityCal | back
(const char * sVol unreNarre,
FS_ON_DEVI CE_ACTI VI TY_CALLBACK * pf OnDevi ceActivity);

Parameters

Parameter Description

Name of the volume for which the callback function is regis-
tered. It cannot be NULL.

pf OnDevi ceActivity Function to be invoked.

sVol uneNane

Additional information

This function is optional. It is available only when the file system is built with FS_DEBUG_LEV-
EL set to a value grater than or equal to FS_DEBUG LEVEL CHECK PARA or with FS_STOR-
AGE_SUPPORT_DEVI CE_ACTI VI TY set to 1.

Example

Refer to the sample application FS_Devi ceActi vity. c located in the Sanpl e/ FS/ Appl i ca-
ti on folder of the emFile shipment.
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4.12.40 FS_STORAGE_Sync()

Description

Writes cached information to storage device.

Prototype
voi d FS_STORAGE_Sync(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be synchronized.

Additional information

This function updates all the information present only in sector cache (if enabled) to storage
device. It is also requests the driver to perform a synchronization operation. The operations
performed during the synchronization are driver-dependent.

Typically, FS_STORAGE_Sync() has to be called if a write-back sector cache is configured
for the volume to reduce the chance of a data loss in case of an unexpected reset.

Deprecated name

FS C eanVol une

Example

#i ncl ude <string. h>
#i ncl ude "FS. h"

voi d Sanpl eSt orageSync(void) {
U32 aSectorData[512 / 4];

menset (aSectorData, 'a', sizeof(aSectorData));

H Wite some data to sector with the index O.
L/S_STCRAGE_WiteSector("", aSectorData, 0);

H Make sure that the data is witten to storage device.
L/S_STCRAGE_Sync( "y
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4.12.41 FS_STORAGE_SyncEx()

Description

Writes cached information to storage device.

Prototype
int FS_STORAGE_SyncEx(FS_VOLUME * pVol une);
Parameters
Parameter Description
pVol une Instance of the volume to be synchronized.

Return value

=0 OK, volume synchronized successfully.
+#0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_Sync() with the difference that
the volume to be synchronized is identified by a volume instance instead of a volume name.
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4.12.42 FS _STORAGE_SyncSectors()

Description

Synchronizes the contents of one or more logical sectors.

Prototype

int FS_STORAGE_SyncSectors(const char * sVol uneNane,
U322 Sect or | ndex,
u32 Nuntect or s) ;

Parameters
Parameter Description
sVol uneNane Name of the volume that stores the logical sectors.
Sect or | ndex Index of the first sector to be synchronized (0-based).
NUNBEct or S Number of sectors to be synchronized starting with Sec-
t or I ndex.
Return value
=0 OK, sectors synchronized.
*0 Error code indicating the failure reason.

Additional information

This operation is driver-dependent and is currently supported only by the RAID1 logical
driver. The operation updates the contents of the specified logical sectors that are located
on the secondary storage (mirrored) with the contents of the corresponding logical sectors
from the primary storage (master). RAID1 logical driver updates the logical sectors only
if the contents is different.

Example

#i nclude "FS. h"

voi d Sanpl eSt orageSyncSectors(voi d) {
/11
/1 Synchroni zes the |ogical sectors with the indexes 7, 8 and 9.
/11
FS_STORAGE_SyncSectors("", 7, 3);
}
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4.12.43 FS _STORAGE_SyncSectorsEx()

Description

Synchronizes the contents of one or more logical sectors.

Prototype
int FS_STORAGE_SyncSect or sex(FS_VOLUME * pVol une,
us2 Sect or | ndex,
u32 NurSect or s) ;
Parameters
Parameter Description
pVol une Instance of the volume that stores the logical sectors.
Sect or | ndex Index of the first sector to be synchronized (0-based).
NUNBEct or S Number of sectors to be synchronized starting with Sec-
t or I ndex.
Return value
=0 OK, sectors synchronized.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE_SyncSect or s() with the differ-
ence that the volume is specified via a volume instance instead of a volume name.
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4.12.44 FS_STORAGE_Unmount()

Description

Synchronizes a volume and marks it as not initialized.

Prototype
voi d FS_STORAGE_Unnount (const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be unmounted. It cannot be NULL.

Additional information

The function sends an unmount command to the driver and marks the volume as unmount-
ed and uninitialized. If a write sector cache is enabled, FS_STORAGE Unnount () also stores
any modified data from sector cache to storage device. This function has to be called before
the device is shutdown to prevent a data loss.

The file system mounts automatically the volume at the call to an API function of the storage
layer.

Deprecated name
FS_Unnount LL

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageUnnount (voi d) {
H Synchroni ze the sector cache and nmark the volune as not initialized.
L/S_STCRAGE_Unm)unt "");
22 The device can be shutdown here w thout |oosing any data.
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4.12.45 FS_STORAGE_UnmountEx()

Description

Synchronizes the volume and marks it as not initialized.

Prototype
voi d FS_STORAGE_Unmount Ex( FS_VOLUME * pVol une) ;
Parameters
Parameter Description
pVol une Instance of the volume to be unmounted.

Additional information

This function performs the same operation as FS_STORAGE Unnount () with the difference
that the volume is specified via a volume instance instead a volume name. The application
can get a volume instance from a volume name by calling FS_STORAGE_Fi ndVol une() or
FS STORAGE Fi ndVol uneByl ndex() .
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4.12.46 FS _STORAGE_UnmountForced()

Description

Marks a volume it as not initialized.

Prototype
voi d FS_STORAGE_Unnount For ced(const char * sVol uneNane) ;
Parameters
Parameter Description
sVol uneNane Name of the volume to be unmounted. It cannot be NULL.

Additional information

This function performs the same operations as FS_STORAGE Unnount () . FS_STORAGE Un-
nount For ced() has to be called if a storage device has been removed before being reg-
ularly unmounted. When using FS_STORAGE_Unnount For ced() there is no guarantee that
the information cached by the file system is updated to storage.

The file system mounts automatically the volume at the call to an API function of the storage
layer.

Example

#i nclude "FS. h"

voi d Sanpl eSt or ageUnnmount For ced(voi d) {

if (FS_GetVoluneStatus("") == FS_MEDI A | S PRESENT) ({
/1
/'l Synchroni ze the sector cache and mark the volunme as not initialized.
/1
FS_STORAGE_Unnount ("");
/1
/1 The device can be shutdown here wi thout | oosing any data.
/1

} else {
/1
/'l Storage device has been renoved. Mark the volunme as not initialized.
/1 Data | oss is possible.
/1
FS_STORAGE_Unnount Forced("");
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4.12.47 FS_STORAGE_UnmountForcedEx()

Description

Marks the volume as not initialized without synchronizing it.

Prototype
voi d FS_STORAGE_Unnount For cedEx( FS_VOLUME * pVol une) ;
Parameters
Parameter Description
pVol une Instance of the volume to be unmounted.

Additional information

This function performs the same operation as FS_STORAGE _Unnount For ced() with the dif-
ference that the volume is specified via a volume instance instead a volume name. The
application can get a volume instance from a volume name by calling FS_STORAGE_Fi nd-
Vol une() .
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4.12.48 FS_STORAGE_WriteSector()

Description

Modifies the data of a logical sector.

Prototype

int FS_STORAGE WiteSector(const char * sVol uneNane,
const void * pData,
u32 Sect or | ndex) ;

Parameters
Parameter Description
sVol uneNane Name of the volume to write to. It cannot be NULL.
Buffer that contains the sector data to be written. It can-
pDat a not be NULL.
Sect or | ndex Index of the sector to write to.

Return value

=0 OK, sector data modified.

*0 Error code indicating the failure reason.

Additional information

pDat a has to point to a memory region that stores the contents of one logical sector.

The size of the logical sector depends on the type of storage device used. The application
can query the size of the logical sector as well as the number of logical sectors of a storage
device via FS_STORAGE_Get Devi cel nf o() . Typically, the size of a logical sector is 512 bytes.

FS STORAGE WiteSector () reports an error and does modify the contents of the logical
sector if Sect or I ndex is out of bounds.

The application can call FS STORAGE WiteSectors() instead of calling FS_STOR-
AGE WiteSector () multiple times if it has to write consecutive logical sectors at once.
Deprecated name

FS WiteSector

Example

#i ncl ude <string. h>
#i ncl ude "FS_Storage. h"

voi d Sanpl eSt orageWiteSector(void) {
U32 aSectorData[512 / 4];

menset (aSectorData, 'a', sizeof(aSectorData));

/11

/'l Wite the data of the logical sector with the index 7.
/11

FS STORAGE WiteSector("", aSectorData, 7);
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4.12.49 FS_STORAGE_WriteSectorEx()

Description

Writes a logical sector to the storage device.

Prototype
int FS_STORAGE Wit eSect or Ex( FS_VOLUME * pVol une,
const void * pDat a,
u32 Sect or | ndex) ;

Parameters

Parameter Description
pVol une Instance of the volume to write to.
pDat a Contents of the logical sector.
Sect or | ndex Index of the logical sector to be written.
Return value
=0 OK, logical sector written successfully.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE Wi t eSect or () with the differ-
ence that the volume is specified via a volume instance instead a volume name. The ap-
plication can get a volume instance from a volume name by calling FS_STORAGE_Fi ndVol -
urre() .
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4.12.50 FS STORAGE_ WriteSectors()

Description

Modifies the data of one or more logical sectors.

Prototype

int FS_STORAGE WiteSectors(const char * sVol uneNane,
const void * pData,

us2 Sect or | ndex,

u32 NurSect or s) ;

Parameters
Parameter Description
sVol uneNane Name of the volume to write to. It cannot be NULL.
Buffer that contains the sector data to be written. It can-
pDat a not be NULL.
Sect or | ndex Index of the first sector to be written.
NunBect or s Number of sectors to be written.

Return value

=0 OK, sector data modified.
*0 Error code indicating the failure reason.

Additional information

This function can be used to modify the contents of multiple consecutive logical sectors.
pDat a has to point to a memory area that stores the contents of all the logical sectors to
be written.

The size of the logical sector depends on the type of storage device used. The application
can query the size of the logical sector as well as the number of logical sectors of a storage
device via FS_STORACE_Get Devi cel nf o() . Typically, the size of a logical sector is 512 bytes.

FS_STORAGE Wit eSectors() reports an error and does not perform any operation if the
specified range of logical sectors exceeds the size of the storage device.

Example

#i nclude "FS. h"

voi d Sanpl eSt orageWiteSectors(void) {
U32 aSectorData[512 / 4 * 2];

/11

// Wite the data of the logical sectors with the indexes 7 and 8.
/11

FS STORAGE WiteSectors("", aSectorData, 7, 2);
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4.12.51 FS _STORAGE_WriteSectorsEx()

Description

Writes multiple logical sectors to the storage device.

Prototype
int FS_STORAGE Wit eSect or sEx( FS_VOLUME * pVol une,
const void * pDat a,
u32 Sect or | ndex,
u32 Nuntect or s) ;
Parameters
Parameter Description
pVol une Instance of the volume to write to.
pDat a Contents of the logical sector.
Sect or | ndex Index of the logical sector to be written.
Nunfect or s Number of logical sectors to be written.
Return value
=0 OK, logical sectors written successfully.
*0 Error code indicating the failure reason.

Additional information

This function performs the same operation as FS_STORAGE Wit eSect or s() with the dif-
ference that the volume is specified via a volume instance instead a volume name. The
application can get a volume instance form a volume name by calling FS_STORAGE_Fi nd-
Vol une() .

emFile User Guide & Reference Manual © 2002-2023 SEGGER Microcontroller GmbH



306 CHAPTER 4 Storage layer functions

4.12.52 FS_DEV_INFO

Description

Information about the storage device.

Type definition

typedef struct {
Ul6 NunHeads;
Ul6 Sect or sPer Track;
U32 NunBectors;
Ul6 Byt esPer Sector;
} FS_DEV_I NFG

Structure members

Member Descript