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REVISION HISTORY

Revision Revision History Author

Ed 1.6 Updated description @martDIl_GetNumDetectedDriv@so match new MF 11/Nov/2008
behavior. (Now detects unformatted drives)

Ed 1.5 Added note about C# example project. MF 18/Dec/2007

Ed 1.4 Added several extra SMART attribute dégtions. MF 16/Jul2007

Ed 1.3 Ad d eSTATES _ERR_NO_ADMIN_RIGHTS iSmartBisk DLL Error SK 04/Dec/2006
Code® chapter.

Ed 1.2 Updated description of function#t d d diSyftemRe qu i r eman tA g SK 18/0ct/2006
Il mportant I nfor mat i Added&umctioRai | ur e P
SmartDIl_GetNumSmartAttr.

Ed1.1 Added additional parameter to SmartDIl_Init that allow user to specify name SK 04/0ct/2006
debug file to write to.

Ed 1.0 Released for public. SK 26/Sep/2006

1.0 Introduction

Pass Mar k E pr&dacesh Dk (dymamiclink library) that allows application to gather S.M.A.R.T. (SElnitoring Analysis and Reporting Technologgjributes foryour
systembébs S. M. A. R. T. enabl| eATAArv&s). ( or | DE) and SATA (Seri al

This dowmentdetailsP a s s M &maktBisk DLLibrary, instructions (and settings) on how to usant itsAPI (Application Programming Interfag function calls.

1.1 SmartDisk DLL Build Environment

The API has been designed and tested to run on Windows 28@@y 2003 XP and Vista NonWindows operating systems are not supported. The exampleescode and the
DLL were builtusingMicrosoft Visual Studio 2005ui any development language that can call a Windows DLL should be compatible. Example coddas jmmaC/C++ VB
(Visual Basic)and C#
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2.0 SmartDisk DLL Overview

SmartDisk DLL is a dynamic loadable library that you can add to your application development to gather S.M.A.R.T. &tribueA.R.T. enabled ATA (IDE) and SATA
(SerialATA) drives. It provides a set of easy to use API functions that can easily be integrated into your software.

2.1 Whatisincluded in the SmartDisk DLL package?

The SmartDisk DLL package consists of the following files

1) SmartDisk.dll(dynamic loadable library coniains the codes for the library)

2) SmartDisk.lib(imports certairbmartDiskDLL s y mbol s and tell s your project that it needs to | oad fAS
3) SmartDiskh (header file for SartDisk_xxxAPI functions)

4) SmartDiskSDKpdf (PDFusers guide)

5) SmartDisk.def (Eport definition file showng all exported functions and their ordinal numbers

6) An Aexampl eo fol der t haftlderd € tCai+n gl efinDe ptr B ma rctolfer (Fidndd BasidiBn® praject) Di s k 0

2.2  Microsoft Visual Studio C/C++ Project Properties

To integrate SmartDisk DLL into yo@/C++ project, your Microsoft Visual Studio project needs to include certain files and knevewe DLL is when you buildhe solution.
The following steps aréor VS2005 C++ Win32 Console Applicatiotdowever, it should be similar for other languages and development environments.

1) Un d e r PrdjebtlRropérties.Configuration Propertie€/C++:GeneralAdditional Include Directoriesd, i ncl ude t he f dsllodated: t hat fASmart L
(youcanskipthist ep i f you copy fiSmartDisk. ho¢ directly into your project directory)
+- Common Properties Additional Include Directories smartdiskdll [
= Configuration Properties Resolve #using References
General Debug Information Format Program Database {/21)
Debugging Suppress Starkup Banner ‘es (fnologo)
= CiCH+ wWarning Level Level 3 {/W3)
General Detect 64-bit Porkabilicy Issues Yes {/Wp64)
Optimization Treak Warnings As Errors Mo
Preprocessor . Ilse UMICODE Response Files Yes
Code Generation
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2) Under t hlropértiesConfiguration Propertiesinker : GeneralAdditional Library Directoriesd, i nc |l ude Smar®iskilidikIdcated: t hat
(youcanskipthisspe i f y SmartRist.jldy dii rectly into your project directory)

Common Properties Cukput File F(OukDir Y4 Projeckthame) . exe
[=)- Configuration Properties Show Progress Mok Set
General Wersion
Debugging Enable Incremental Linking Mo {/INCREMENT AL:NO)
C_-"C'H' Suppress Startup Banner Yes (INOLOGD)
=) Linker Ignore Irmpart Library Mo
General Register Oukpuk Mo
Inp"ft . Additional Library Directories smartdiskdll (]
Manifest File e )
) Link Library Dependencies ‘es
Debugging .
System IJs& Library Dependency Inputs Mo
Optimization s UNICODE Response Files Yes
3) Ent er A S mainmit i ofjdopettiss.Gomfiguration Propertiekinker :Input Additional Dependencieé:
Common Properties Additional Dependencies smartDisk.lib [Z]
[=)- Configuration Properties Ignore All Defaulk Libraries Mo
General Ignore Specific Library
Debugging Madule Definition File
':_-'":'H' Add Module ko Assembly
=) Linksr Embed Managed Fesource File
General Force Symbol References
Inpl_!t . Delay Loaded DLLs
Manifest File )
) Assembly Link Fesource
Drebugging
4) Put the path to fSmar t iblePRTHdrl Icoo piyn itth ei netnov itrhoen nseanmie vdairr ect ory as your applice
That és it! You are all set to go!
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2.3 Using SmartDisk DLL in Visual Basic

It is possible to use SmartDisk DLL in Visual BasMany VB users experience difficulty when they néedall a C/C++ dinction that uses pointersariables. For your
convenience, we haveindie d a demo project called fivBSmart Di sko t ha tPleaseareferto the coromemdin theWisualh e fi e x @

Basic source fi eForfinl.vi® on how to use SmartDisk DLL API calfrom VB.

2.4 Using SmartDisk DLL in C#
It is also possible to use SmartDisk DLL in C#. Likith Visual Basi¢c we have included an example project on how to docthas| [Test@mafitDiskLibCShatp.

2.5 System requirements

A hard drive and BIOS that supports SMART, plus compatible drivdisst recent hard drives are OK but drives connected via SCSI or hardware RAID will notButrttrives
connected via SATA (serial ATA) are supportddrives configued as software RAID (dynamic disks) via Windoisk Management will also work.
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3.0 SmartDisk DLL APIs

This section documents SmartDiBkL6 s Appl i cati on Programming I nterface (API) functions

31 Meani n@eviedlIDora nd A Dr i v ewh¢waalbirgiSmartDisk_xxx API functions

Most of SmartDi sk DLL®&s APIdetica lBc.The device IDs esed taidentify theplysoaldavicethat you vést to §et something fronDo not

try and guess the device ID to be passed into theitumcinstead, use SmartDIl_GetSmartixeIDFirst and SmartDIl_GetSmartDevicelDNext to get this numkarite often, a

physical disk has multiple partitiond.o check if a disk has multiple partitions, cathartDIl GetDevicePartitionInfo by passing inet device ID. The"™ parameter stores the

actual number of partitions and th&gdarameter stores an array of all the drive numbers of the partifidredrive number isin enumeration of all detected drive lettdrs short,

the drive number enumerdion is suchi AA:\0 dr i ve correspond)\ot adrdrvieve omrumbserond,s\oit Br idvé veommuenbponds Ha:
and s o on@aoch ecnocrer efiisZp:o nd s 2b6. do abtaim theecorrespanding drive legéom their drivenumbers, calBmartDIl_GetDriveLetterFromDriveNum

For the example below, drive numb@rand 3 belongp the samelevice IDO.

Diyive Letter: E F

Dirive Humber: 4 5

Device 1D -1 1

Description: 20 g avtition CD-ROM Hard disk

st physical disk (disk ) 2nd physical disk (disk 1)
Example of device IDs, drive numbers and their me aning
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3.2  SmartDisk DLL API function calls (SmartDIl_xxx)

All SmartDisk DLL API functions have the naming convention SmartDII_xxx(

SmartDIl_GetVersion
const char * SmartDIll_GetVersion (void )

Description: Call this function to return thB L L @ession string This function returns a pointer to constant characters (via use of a static buffer). Attemptiagge the
value(s) of constant characters is an error. No attempt should be made to free the character buffer returned byrthis functio

Arguments: None

Returns: Version string

Note: This is the only function that can be called without error beSomartDII_Init.

Exampleoutput: SmartDiskDLL SDK v1.0 (Build 1000)

SmartDIl_Init
int SmartDIl_Init (bool debug, char *iDebugFile=NULL, bool iRecordTEC= true )

Description: Call this function to initialie usage of this DLL.This functian should only be called once. It makes an initial caflatherthe S.M.A.R.T. values and allocates
me mor y f or Ifdebugid sue, debeg.messages will be logged to a file. If iDebugFile is not NULL, logs will be written to thisHiewi®t debug
l og wi |l be wr it tf RecordT&C i thie secordBiMsAKR.TI valges for all the available S.M.A.R.T. devidexcovered. ISmartDIl_Init

is not calledirst, subsequent SmartDIl API calls will fail.
Arguments:
(In) debug- A flag specifying ifinternaldebug messages should be logged (to "SmartDisk.log")
(In) iDebugFilei Thename ofthedebug fileto write ta If NULL, "SmartDiskDebug.logWill be used.
(In) iRecordTEC- A flag specifying if we want to record and wriaé SMART attributes to a binary file for the purposel&C prediction. This value defaults to true.
Returns: STATUS_SUCCESS (0) if OK or negative error code
Note: SmartDIl_Cleanup must be called afterwards talli@cate memory.

SmartDIl_Cleanup
void  SmartDIl_Cleanup (void )

Description: Call this function to clean up memory usage of the DLL when done withdteallocaes all memory that was allocated and used by SmartDisk @alling
subsequent SmartDIl API calls aftem&rtDIl_Cleanup is an error.

Arguments: None

Returns: None

Note: SmartDIl_Cleanughould only becalled after SmartDII_Init
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SmartDIl_Refresh
int SmartDIl_Refresh (bool iRecordTEC= false )

Description: Call this function to refrds(and reprobe) all SMARTdevices If iRecordTEC is true, it records S.M.A.R.T. values for all the available S.M.A.R.T. devices

discovered.
Arguments:
(In) iRecordTEC- A flag specifying if we want to record and wria#é SMART attributes to a binary &élfor the purpose ofEC prediction. This value defaults to true.
Returns: STATUS_SUCCESS (0) if OK or negative error code
Note: This function should not be called between SmartDIl_Get3peaitelDFirst andSmartDIl_GetSmaRevicelDNext and also between

SmartDIl_GetSmartAttributelDFirgtnd SmartDIl_GetSmartAttributelDNext. As SmartDisk DLL uses iterators to ritese values, calling SmartDIl_Refresh
between these functions messes up the iterators.

SmartDll_GetNumSmartDevices

int SmartDIl_GetNumSmart Devices (void )

Description: Call this function to return the total number of S.M.A.Rd€vicesdetected

Arguments: None

Returns: Total number of SMARTevicesdetected If there is an error, a negative error code kbél returned.

SmartDIl_GetNumDetectedDrives
int SmartDIl_GetNumDetectedDrives (void )

Description: Call this function to return the total numbatfixed drives, including drives that hawe drive letter A fixed drive is adrive that cannot be removedyfexample
a fixed hard drive.

Arguments: None

Returns: Total number ofixed drives including drives that have ririve letter

Note: Drives with multiple drive letters assigned will be counted once per drive. lettassigned drives will be counted once.

SmartDIl_IsValidSmartDevice
int SmartDII_IsValidSmart Device (int iDevicelD )

Description: Checks if adevicelD is a SMARTdevice

Arguments:
(In) iDevicelD1 Device IDto check
Returns: STATUS_SUCCESS (0) if OK or negative error code
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SmartDIl_GetDevicePartitionInfo

int SmartDIl_ Get DevicePartition Info (int *ioDriveNumSameDisk, int * ioNumPartition, int iDevicelD )
Description: Checks if tle currentdevice IDhasmultiple partitions This function is not supported in Windows 95, 98 and ME.
Arguments:

(In/Out)ioDriveNumSameDisk array of integers that will store the drive nunsbef all the volumes that shatee same physical disk
(In/Out) ioNumPartition- The buffer size of the integer array. On return, contains the actual number of items on the array. If buffer is nogtnig eno
STATUS_ERR_BUFFER_TOO_SMALL will be returned.

(In) iDevicelD1 Device IDto check
Returns: STATUS_SUCCES®0) if OK or negative error code
Note: A physicaldisk can have multiple partitions. For example:

A: (floppy) - drive number 0

C: (1st partition on physcialisk 0) - drive number 2

D: (2nd partition on physcialisk 0) - drive number 3

E: (cdom) - drive number 4

If we call this function and pass ifevice ID Q we will get:

ioDriveNumSameDisk = [2]3

ioNumPartition = 2

Use SmartDIl_GetDriveLetterFromDriveNum to convert the drive nuntbteir corresponding letters.

SmartDIl_GetDrivelLetterFromDriveNum
int SmartDIl_GetDrivelLetterFromDriveNum (char * ioDrivelLetter, int  iDriveNum)

Description: Get the drive letter from the drive number
Arguments:

(In/Out) ioDrivelLetter- pointer to a character

(In) iDriveNum- drive number to check
Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIl_GetDeviceSerialNumber
int SmartDIl_Get Device SerialNumber  (char * ioBuf, int *ioLen, int iDevicelD )

Description: Get theserial number of the SMARdevice Use a buffer o6izeSERIAL_ NUM LEN( as def i ned )itorstord thersarialtnudnbes strindh 0
Arguments:

(In/Out) ioBuf - Pre-allocated character buffer to hold serial number string

(In/Out) ioLen - Length of bufér. On return, contains actual serial number string length

(In) iDevicelD - Device IDto get(as returned from SmartDIl_GetSnaevicelDFirst or SmartDIl_GetSmadbievicelDNext)
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Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIl_GetDeviceVendorUnique
int SmartDIl_ GetDeviceVendorUnique (USHORT *ioBuf, int *ioLen, int iDevicelD)

Description: Get thevendor unique I1Dbf the SMARTdevice Use a buffer o§izeVENDOR_UNIQUE LEN( as def i ned 0i) n t ™S wadortumguetidn € h
Arguments:

(In/Out) ioBuf - Preallocated character buffer to hold serial number striigndor unique ID is 3*sizeof(USHORT) long.

(In/Out) ioLen - Length of buffer. On return, contains actual serial number stringhengt

(In) iDevicelD - Device IDto get(as returned from SmartDIl_GetSmartDevicelDFirst or SmartDIl_GetSmartDevicelDNext)
Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIl_GetDeviceFirmwareRev
int SmartDIl_GetD evice FirmWareRev (char * ioBuf, int *ioLen, int iDevicelD )

Description: Getthe firmware revisiomumber of thesMART device Use a buffer of sizEIRMWARE_REV LEN( as def i ned )itorstord tBdinmawate Di s k. h 0
revisionstring.
Arguments:
(In/Out) ioBuf - Pre-allocated character buffer to hdidmware revisiorstring
(In/Out) ioLen - Length of buffer. On return, contains actfihware revisionstring length
(In) iDevicelD - Device IDto get(as returned from SmartDIl_GetSniaevicelDFirst or SmartDIl_GetSmalttevicelDNext)
Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIl GetDeviceModelNumber
int SmartDIl_Get Device ModelNumber (char * ioBuf, int *iolLen, int iDevicelD )

Description: Getthedrive modelnumber of thesMART device Use a buffer of sizMIODEL_NUM LEN( as defi ned in ASmartDisk.ho) to
Arguments:

(In/Out) ioBuf - Preallocated character buffer to hold drive model number string

(In/Out) ioLen - Length of buffer. On return, contains actdealve model numbestring length

(In) iDevicelD - Device IDto get(as returned from SmartDIl_GetSniaevicelDFirst or SmartDIl_GetSmdbievicelDNext)
Returns: STATUS_SUCCESS (0) if OK or negative errodeo

SmartDIl_GetDeviceCapacity
int SmartDIl_Get Device Capacity (int * i oCapacity, int iDevicelD )

Description: Getthe capacity in MBof the SMARTdevice This function is not supported in Windows 95, 98 and ME.

S.M.A.R.T. DLL Library API Page 12 of 35
PassMark Software 11 Nov 08
Copyright PassMark 2008



Arguments
(In/Out) ioCapacity- Pointer to arnintegerto hold capacity in MB
(In) iDevicelD - Device IDto get(as returned from SmartDIl_GetSniaetvicelDFirst or SmartDIl_GetSmebDevicelDNext)

Returns: STATUS_SUCCESS (0) if OK or negative error code
SmartDIl_GetVolumeCapacity
int SmartDIl_GetDriveCapacity (int *ioCapacity, int  iDriveNum)
Description: Getthe capacity in MBof thevolume represented by iDriveNum
Arguments:
(In/Out) ioCapacity- Pointer to annteger to hold cagaty in MB
(In) iDriveNum - drive number to gefas returned from SmartDIl_GetSmartDriveNumFirst or SmartDIll_GetSmartDriveNumNext)
Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIl_GetSmartDevicelDFirst
int SmartDIl_GetSmart  DevicelD First (void )

Description: Returns théevice IDof the firstSMART devicedetected If list is empty, STATUS _ERR_SMART_DEVICE_ID_EMPTYs returned.

Arguments: None
Returns: Device ID(nonnegative)of the first discovere SMART deviceor a negative error code.
Note: Zero (0) is a valid and possibBevice ID. To check ifDevice IDis valid, check that it is not negative.

SmartDIl_GetSmartDevicelDNext
int SmartDIl_GetSmart  DevicelD Next (void )

Description: Returns théevice IDof the nextSMART devicedetected s eéNeted i) If we have reached last device IBTATUS_ERR_SMART_DEVICE_ID_EOWwill be

returned.
Arguments: None
Returns: Device ID(non-negative)of the next discovereBMART deviceor a negative error code.
Note: Zero (0) is a valid and possibBevice ID. To check ifDevice IDis valid, check that it is not negativ&ou must call SmartDIl_GetSmddevicelDFirst before

calling this function. If you call this function bk calling SmartDIl GetSmartDevicelDFirsbutcome is unpredictable

SmartDll GetNumSmartAttr

int SmartDIl_GetNumSmartAttr (int iDevicelD)
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Description: Returns the number of SMART attributes of the SMART device.
Argumerts:

(In) iDevicelD - Device ID of the SMART device (as returned from SmartDIl_GetSmartDevicelQfFi&martDIl_GetSmarDevicelDNext)

Returns: The number of SMART attribute of the device or a negative error.code

SmartDll GetSmartAttributelDFirst

int SmartD ll_GetSmartAttributelDFirst (int iDevicelD )
Description: Returns the next discovered attribute ID of BMART device( s e e i Nistisempty, STATUS ERR_SMART_ATTR_ID_EMPTYs returned.
Arguments:
(In) iDevicelD- Device IDof the SMART device(as returned fron®martDIl_GetSmartDevicelDFirstr SmarDIl_GetSmabevicelDNext)
Returns: First discovered attribute I[1-255) of the SMART deviceor a negative error codeNote that zero is not a valid attribuf.
Note: Zero (0) is an invalid attribute ID. To check if attribute is valid, check for value greater than zero.

SmartDIll GetSmartAttributelDNext

int SmartDIl_GetSmartAttributelD Next (int iDevicelD )
Description Returns the next discovered attribute ID of #MART device( s e e i INwethavé rpached last attribute BTATUS_ERR_SMART_ATTR_ID_EOIls
returned.
Arguments:
(In) iDevicelD - Device IDof the SMART device(as returned from SmartDIl_GetSniaetvicelDFirst or SmartDIl_GetSmaRevicelDNext)
Returns: Next discovered attribute 1[1-255) of the SMART deviceor a negative error code.
Note: Zero (0) is an invalid attribute ID. To check if attribute is valid, check for value greater thanyzeronuwst call SmartDIl_GetSmartAttributgrst before calling

this function. If you call this function before calling SmartDBetSmartAttributeFirstoutcome is unpredictable

SmartDll GetSmartAttributeBylD

int SmartDIl_GetSmartAttributeByID (void *ioPtr, int *iolLen, int iAttriD, int  inAttrType, int

Description: Getthe attribute "value" of thEMART deviceaccording to which attribute ID you want to get
Arguments:
(In/Out) ioPtr - A pre-allocated pointer to thealue type you want to get.
ATTR_TYPE_INT_STATUS:  Pointer to integer (int*)

Get the integer value of the attributeos
ATTR_TYPE_INT_VALUE: Pointer to integer (int*)

Get the integer v adlizeadcurrentvaltehe attri buteobs
ATTR_TYPE_INT_RAW: Pointer to integer (int*)

Get the integer rawawdluee of the attributebs

status

nor m

iDevicelD )
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Note:

ATTR_TYPE_INT _WORST: Pointer to integer (int*)

Get the integer val uevorstfaluge he attri bute

ATTR_TYPE_INT_THRESHOLD:Paiter to integer (int*)

Get the integer val udhreshbldvaluee attri but e

ATTR_TYPE_STR_DESC: Pointer to char (char*)

Getstring of the ttirbuteds description

6s nor mal

6s nor mal

zed

zed

(In/Out) ioLeni (ATTR_TYPE_STR_DES®nly) Length of preallocatedcharacter bffer. On returned, contains actual attribute value length
(In) iAttrID - Attribute ID you want to get (as returned from SmalrtBletSmartAttributel DFirst oBmartDIl_GetSmartAttributelDNexbr as defined in

"SmartDisk.h")
(In) inAttrType - Attribute typeyou want to get (as defined in "SmartDisk.h")

(In) iDevicelD - Device IDof the SMART device(as returned fronsmartDIl_GetSmaRevicelDFirstor SmartDIl_GetSmaRevicelDNext)
Returns STATUS_SUCCESS (0) if OK or negative error code

Values returné by this function will not change unless a call to SmartDIl_Refresh is made.

SmartDIl_GetAttrDescByID

int

SmartDIl_GetAttrDescByID (char *oBuf, int *ioLen, int iAttrID)

Description: Get the attribute description basedtbe attribute 1D
Arguments:

Retur

(Out) oBuf- A pre-allocated buffer to hold the description string
(In/Out) ioLen - Length of buffer. On returned, contains the length of the desc string.
(In) iAttrID - Attribute ID that you want to get the description of

ns: STATUS_SUCCESS (0) if OK or negative error code

SmartDIll_GetDevicelnfo

int SmartDIl_Get Device Info (DEVICEINFO *o Device Info, int iDevicelD )
Description: Get thedeviceinformation
Arguments:
(Out) oDevicdnfo - Poirter to aDEVICEINFO struct to hold the info
(In) iDevicelD - Device IDto get
Returns: STATUS _SUCCESS (0) if OK or negative error code

SmartDIl ExportReport

int
int

SmartDIl_ExportReport( char *filename, int  iDevicelD, char *iHeaderText,
iHistoryAttr = 0)

int

iHeaderTextLen,

i nt

iExportFlags = 3,
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Description: Exports the ASCII text report of all the SMART attributes of the chosen drive

Arguments:
Arguments:
(In) iDevicelD - Device ID to generate report from
(In) filename- File name to save to
(In) iHeaderText Additional text that you want written the start of the report.
(In) iHeaderTextLen Length of iHeaderText. If zero, wiljnore iHeaderText.
(In) iExportFlags- What data to export,
1 - Drive details
2 - SMART attributes
4 - SMART attributes history
Add together to combine (3 exports Drive details + SMART attributes)
(In) iExportFlags- which SMART attribute to export the histoiyr. Or O for all attributes. (ignored if not exporting history)
Returns: STATUS_SUCESS (0) if no error or negative error code
Note: iExportFlags and iExportFlags have default valuesdhat the same behaviour as previous versions of this function.

SmartDIl_RecordTECData
int SmartDIl_Record TECData (int i DevicelD )

Description: Recordscurrent set of normalized attribute value and raw valuebioay file for use withestimatingthreshold exceed conditigrefer to Section 4.3)
Arguments:
(In) iDevicelD - Device IDthat we want its attributes to be vieih to the binary file
Returns: STATUS_SUCCESS (0) if OK or negative error code
Note: The created binary file is named by appending ".bin" to the serial numtizeotelD

SmartDIl GetTECDataSetCount
int SmartDIl_GetTECDataSetCount (int *ioCount, int iDevicelD )

Description: Get count of TEC data setscordedso farcondition (refer to Section 4.3).
Arguments:

(In) iDevicelD - Device ID
Returns: STATUS_SUCCESS (0) if OK or negative error code

SmartDll_ExportTECData

int SmartDIl_ExportTECData (time_t* ioTimeArray, int *ioNormValArray, int *ioWorstValArray, int *ioArraySize, int
iAttriD, int iDevicelD )
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Description: Copiesthe TEC data as specified [yevicelD and iAttrID to the proviled buffer. Both time (in time_t structures, i.e. number of seconds since 1970) and
normalized values are copieditdimeArrayandioNormValArrayrespectively condition (refer to Section 4.3).
Arguments:
(In/Out) ioTimeArray - Buffer to hold time_t vales for time
(In/Out) ioNormValArray - Buffer to hold int value for normalized attribute value
(In/Out) ioWorstalArray - Buffer to hold int valudor worst attribute value
(In/Out) ioNormValArraySize- Size of ioNormValArray. On successful return, camszactual count.
(In) iAttrID - Attribute 1D

(In) iDevicelD - Device ID
Returns: STATUS_SUCCESS (0) if OK or negative error code
SmartDIl_GetTECDataAtindex
int SmartDIl_GetTECDataAtIndex (time_t* ioTimeArray, int *ioN ormValArray, int *ioWorstValArray, int inindex, int
iAttriD, int iDevicelD )

Description: Get the TEC record at index inindex and as specifiei®byicelD and iAttrID.
Arguments:

(In/Out) ioTimeArray - Pointer to time_t to hold time

(In/Out) ioNormValArray - Pointer to int value to hold normalized value

(In/Out) ioWorstValArray- Pointer to int value to hold worst value

(In) inindex- Index of TEC record that you want to get
(In) iAttrID - Attribute 1D
(In) iDevicelD - Device ID

Returns: STATUS_SUCCES (0) if OK or negative error code

SmartDIl_EstimateTECByAttributelD
int SmartDIl_Estimate TECByAttributelD (time_t* ioEarliest, time_t* ioLatest, int iAttriD, int iDevicelD )

Description: Estimates TEC based orcorded TEC data faDevicelD and iAttrID.
Arguments:
(In/Out) ioEarliest- Earliest predicted time for failure
(In/Out) ioLatest- Latest predicted time for failure
(In) iAttriD - Attribute ID
(In) iDevicelD - Device ID
Returns: STATUS_SUCCESS (0) ifmerror or negative error code. However, note that the followiagtislly a warning rather than an error:
STATUS_WARN_TEC_ATTR_ID_NA: This means that the threshold value corresponding tatttibute ID is zero(0), meaning we have no threshold
valueto work with to predict TEC.

Note: If STATUS_SUCCESS is returned, it means ioEarliest is definitely a valid value. ioLatest isndglliflit is not zero. Please check.
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Disclaimer: Please read our disclaimer statement "Specific Disclaimer on Faikdefons".

SmartDIl_EstimateTEC
int SmartDIl_EstimateTEC(time_t* ioEarliest, time_t* ioLatest, int * oAttriD, int iDevicelD )

Description: Estimates TEC based on all recorded TEC data and all applicable attribuisvioelD.
Arguments:
(In/Out) ioEaliest - Earliest predicted time for failure
(In/Out) ioLatest- Latest predicted time for failure
(Out) oAttrID - Predicted time is based on calculation of this attribute 1D
(In) iDevicelD - Device ID
Returns: STATUS_SUCCESS (0) if no error or negativeoerrode. However, note that the followiage actually warnings rather than errors:
STATUS_WARN_TEC_NOT_ENOUGH_DATA: This means we do not have at minimum of 3 sets of @i&@ to estimate TEC.

STATUS_WARN_TEC_UNABLE_TO_PREDICTThis means that that ti€&C data recorded does not shamy variance (i.e. they rematonstant).

Hence, we canngdredict TEC.
Note: If STATUS_SUCCESS is returned, it means ioEarliest is definitely a valid value. ioLatest isndglliflit is not zero. Please check.
Disclaimer: Please read our disclaimer statement "Specific Disclaimer on Failure Predictions".

3.3 Example usage of SmartDisk DLL APIs
An example project has been packaged with this DLL. Ref@rdox a fgstiSreartDiskLibrestSmartDiskLib:TestSmartDiskLilppo for a C++ example usage.

3.4 Example exported SmartDisk DLL report
An example report has been packagedWwi t hi s DL L. :TdtSrmaeDiskliboeleAstestamanDiskExporD.ixto f or t he exported

report.

S.M.A.R.T. DLL Library API Page 18 of 35
PassMark Software 11 Nov 08
Copyright PassMark 2008



4.0 Drive Information and S.M.A.R.T. Attributes

4.1 Understanding the device information

This sectiorexplains some of the fields in tlRE¥EVICEINFO structure:

sSerialNumber(Serial Numbej)
The drive serial number.

sFirmwareReV(FirmWare Rev)
Thedrive current firmware revision.

sModelNurber (Model Numbe)
Thedrive model number.

wNumCyls(Cylinderg
The amount of cylinders on the manufactured drive.

wNumHeads(Head9g
The amount of read/write heads on the manufactured drive.

wSectorsPerTracKSectors per track
The number of sectors peack of the manufactured drive.

wNumCurrentCyls(Cur Cylg
The current number of sectors on the drive.

wNumCurrentHeadqCur Head9
The current number of read/write heads on the drive.

wNumCurrentSectorsPerTrackCur Sectors/Track
The current numbesf sectors per track on the drive.

wBytesPerTrackBytes per track
How many raw bytes of data on each track of the drive.
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wSectorsPerTracKSectors per track)
How many raw sectors of data on each track of the drive.

Bytes per sectofwBytesPerTrackwSectorsPerTrack
How many raw bytes of data on each sector of the drive.

wBufferSize (Buffer Sizg
The size of the disk subsystems data buffer.

4.2 Whatis SSMA.R.T.?

S.M.A.R.T. (SelfMonitoring Analysis and Reporting Technology) is an interface betweeBIOS and a computers hard disk. It is a feature of the Enhanced Integrated Drive
Electronics EIDE) technology that controls access to the hard diiZ8.M.A.R.T is enabled when a computer is set up, the BIOS can receive analytical informatiomefitwand
drive and determine whether to send the user a warning message about possible future failure of the hard drive.

SMART monitors a set of drivattributes such as temperature, throughput performance and the number offeodrive has been povest on. It compares these attributes to a
corresponding set dfiresholds If an attribute drops below its threshold, the drive is no longer considered fit for use and should be replaced imnitiaiébttributes are
available on all drives, howerelt is the responsibility of the drive manufacturer to include SMART support.

A brief description oBome SMART terminology follows:

Attribute
An attribute is a particular property of a SMART enabled hard drive. Each attribute contains the followpngpsubes.

Attribute value

The attribute value is a normalized number measuring the attributes current reliability. The higher this value is, gliabh®tbea drive is, insofar as this attribute is concerned.
For some attributes, this value is noftized between 1 and 100, for others between 1 and 200 and for others still, such as temperature the attribute vaiug isathecxmalized
temperature in degrees Celsius. When an attribute value falls below that attributes threshold, the dawnges aperating safely.

Worst
This is the lowest attribute value that has been recorded for this attribute and shows the moment when the attrib@st teafalliog below its threshold.

Raw value
The raw value varies from attribute to attribute, ibgenerally represents a more meaningful measure of the attribute. It usually shows a count of the number of errors, hours,
times depending on the attribute in question. For instance, for the temperature attribute, it shows the degrees (@ tGeldiig).

Attribute threshold
If the attribute value drops below that attribute threshold for any drive, a Threshold Exceeding Condition (TEC) hasamettireedrive should be replaced. The threshold is thus
a measure of how an attribute can beconferbehe drive is deemed unsafe.
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