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Annotation
The Integrity check utility is used for checking the system’s structure and integrity. It also can be used for checking installation packs integrity. The application can be used in the following operational systems: 

· Windows XP with Service Pack 3 (SP3) and higher (x86 and x64);

· Windows Server 2003 with Service Pack 2 (SP2) and higher (x86 and x64);

· Windows Vista with Service Pack 1 (SP1) and higher (x86 and x64);

· Windows Server 2008 with Service Pack 1 (SP1) and higher (x86 and x64);

· Windows 7 (x86 and x64);

· Windows Server 2008 R2 (x64);

· Windows 8/8.1 (x86 and x64);

· Windows Server 2012 (x64)/ Server 2012 R2 (x64).

The integrity check is provided by using cryptographic functions. 

Checked files list with calculated hash-functions values and the further hash-functions values check for each file from the list is provided.

Contents
41
Software structure and main characteristics

2
Creating the integrity check list
5
3
Service staff actions for software integrity violation detection
7
4
Software check according to the list
8
5
Usage regulations
9
6
Return values
10


1 Software structure and main characteristics
The Integrity check utility includes the hashfile.exe executable module, working under OS Windows (as a console application).

The hashfile.exe utility is started from the command line with the following parameters:

hashfile.exe
[-p]  -Command Infile  OutFile  [/S]

Parameters description:

 - p – optional parameter for displaying application current information on the screen. If the parameter is not defined, the application works without displaying any information;

- <Command> - obligatory parameter, which defines the type of the executed operation. It can be one of the following values:

- F – creating file with software integrity check list;

- T – performs the integrity check on the integrity check list;

- Infile   - the name of input file, which contains the list of checked software (for – F operation), or the name of file with software integrity check list (for – Т operation);
- Outfile – the name of output file, which contains the software integrity check list (for –F operation), or the name of file with integrity check protocol;

 - /S – interrupts the check procedure if an error occurs.

2 Creating the integrity check list
You should previously prepare the checked software list to create the integrity check list. The checked software list is a text file contains a name of checked software file in each row. 

An example of a checked software list file:

c:\test\test1.txt

e:\test\util\file.exe

lib.dll

You should start the hashfile.exe application with following options to create the integrity check list:

hashfile.exe
–p
–f
list.txt 
hash.out

or
hashfile.exe
–f
list.txt 
hash.out

In the first case the application will display the process information at the console, in the second case the application will be performed without displaying any information.

list.txt – is a file with software check list.

hash.out – is a name of a file, in which the software integrity check list will be written: a list of files (from list.txt), their length and checksum (hash-functions of file contents).

The result of the application is a file with defined name and extension with the following structure (example):

gdbm.dll

000033103910F6A96340C73188AB2D6D603696682AD081C1A0246E0D5097B71A4F1B208C

init.dll

00006000EBFB6FB7D8914D3AC11751040090A4448EB969A4564690868DABAE0F870B1B47

intl.dll

00001D10D3A09A52D10A38EA88E89E770412B71B67B2724E40BE8893FC946B203281971E

spki.dbg

0006F48C1A3AF83C45B5F4CAB1D7942738E6AEAE042F9ED490459BFE3B285C8540038B6C

Note – If the filename contains Russian symbols, the filename should be written in the Windows (1251 code).

The application (hashfile.exe) doesn’t check the hashfile.exe integrity and the software integrity list  (hash.out) integrity. You should store these files on a separate medium or check their integrity by other software.

When you use the – р option, the following information is displayed on the screen (example):

Integrity check utility v1.12.02

File processed: gdbm.dll

Complete status: 0

File processed: init.dll

Complete status: 0

File processed: intl.dll

Complete status: 0

File processed: spki.dbg

Complete status: 0

3 Service staff actions At software integrity violation detection
If the software integrity violation is detected, you should find the violation reason first. In any case if the violation reason is a hardware failure, you should reinstall the operational system, the Certifying Center Client System, and restore the databases from backup copies. If the violation reason is a software failure, you should perform the same actions.

If the violation reason is a virus attack, you should define the way in which the software was infected, which software usage rules were disturbed, and check the antivirus software relevance (and update it if it is necessary). Then you should estimate the virus attack possible effects (the possibility of information loss, software algorithms distortion, private keys compromising). It’s recommended to reinstall the operational system and the Certifying Center Client System software, and then to restore databases from backup copies. 

4 Software check according to the list
The hashfile.exe application diagnoses the following software files changes:

· Changing size of each checked software file;

· Changing contents of each checked software file (by comparing the hash functions values).

You should have the previously created software integrity check list to perform the check (see section 2) and the hashfile.exe executable file  to perform the check. The hashfile.exe is started from command line with the options described below.

Use the following command to check the software integrity:

hashfile.exe
–p
–t
hash.out
result.log

or
hashfile.exe
–t
hash.out
result.log.

In the first case the application will display the process information at the console, in the second case the application will be performed without displaying any information.
hash.out – is a file with software integrity check list.

result.log – is the name of the file created by the application, which contains the integrity check protocol in text mode.

The protocol contains entries for each checked file. An example of the protocol:

File name                     : test.txt

Hash (written)        : CE0D64F8 16EAA63B 710262E1 25E7BC1D 09FC2E17 A14C484A 012C7B8C 3837A2C6

Hash (calculated)     : CE0D64F8 16EAA63B 710262E1 25E7BC1D 09FC2E17 A14C484A 012C7B8C 3837A2C6

File size (written)     : 23486

File size (calculated) : 23486

Complete status                   : The file is not changed
If several errors occur in different files, the result error message is displayed:

The application is completed with error 1006.

Message: Multiple error
5 Usage regulations
The workplace integrity check should be performed each time before starting the workplace, and additionally should be performed according to procedural checks schedule, created for the workplace. The workplace startup should be performed using the following command file:

hashfile -p -t file.hsh file.log

if errorlevel 1 goto err

color 7

echo CHECK OK!

<< Workplace startup >>

goto End

:err

color C

echo CHECK ERRORS!

<< Workplace integrity violation detected >>

:End

file.hsh in the example – is a file with workplace control hash-functions, and file.log – is a file with check protocol.

The commands listed above are not obligatory, but they can be used as a base for creating your own command file for starting the workplace.

If you want to see the check results on the screen, use the “pause” command in the command file. For example:

hashfile -p -t file.hsh file.log
pause
In this case the command file will be stopped after performing the check, and will wait for pressing any keyboard button.

6 Return values
hashfile.exe possible return values are described below (Table 1).

Table 1. hashfile.exe return values
	Return value
	Description

	0
	No error. The application is performed successfully

	2
	File open error

	1000
	Incorrect command line options

	1001
	Application internal error

	1002
	File size is changed

	1004
	File integrity violation. Hash functions values doesn’t match

	1006
	Multiple error. Files integrity violation



