CABINET.DLL Conformance Test Documentation

Purpose of Test
Test the functional equivalence of the Microsoft and WINE implementations of cabinet.dll. This is not a test to check for bugs in either implementation but a test of whether or not the two returns the same results and output for the same set of inputs. The return values, and output of the Microsoft implementation is taken as the correct set and the WINE version is checked against that.  
What is a Cabinet? 
Cabinet files are defined by the Microsoft cabinet file format. They are packages that contain a number of files compressed together into one file in a manner similar to a ZIP or RAR file. While not used for general file compression tasks there are no programs widely available for this, Cabinet files have been used by installation programs to package needed program files. The benefit of the format is in its ability to split what would be a large Cabinet file into a number of smaller ones. This was useful in minimizing the number of floppies needed for a program installation. Currently they are used by the Windows installation, various Microsoft Installer packages and ActiveX component downloads. 

The Cabinet file format 

Within a cabinet files are stored in folders. Each folder can contain one or more files and each Cabinet file can contain one or more folders, or parts of a folder. Folders can span across several Cabinet’s,  each of the Cabinet files in the set knowing which file contains the adjacent folder data. Cabinets do not store files per se, they actually store streams of bytes whose meaning is up to the user. This allows for improved compression rations as real file stored in a Cab are actually combined together and the entire folder is compressed as opposed to the files being compressed individually. There is however a space for time trade off as random access to a file will requite the decompression of the entire folder to extract the item from it. For additional details you can look at the Cabinet File Format specification in the Cabinet SDK. 
Cabs support three types of compression: MSZip, LZX and uncompressed. All three may be used inside a cabinet archive.  For details of MSZip and LZX please see the appropriate documents in the Cabinet SDK. Uncompressed does not use any sort of compression and just groups the files together inside the Cab file. 

The Cabinet API
The Cabinet interface is actually composed of two separate parts, File Compression Interface (FCI) and the File Decompression Interface (FDI).  As its name suggests FCI is for the creation and modification of Cabinet Files. For this purpose it contains the following functions:
FCICreate - Create an FCI context.

FCIAddFile - Add a file to the cabinet being created.

FCIFlushCabinet - Complete the cabinet.

FCIFlushFolder - Complete the folder and begin a new one.

FCIDestroy - Destroy the FCI context.

Similarly FDI which is used to extract files from a Cabinet has several functions for this purpose:

FDICreate - Create an FDI context.

FDIIsCabinet – Check whether or not a file is a cabinet, if it is the function returns information about it.
FDICopy - Extract files from the cabinet.

FDIDestroy – Destroy the FDI context.

In addition to these functions the interfaces also defines a number of structures and enumerations used in creation and extraction operations. Also it defines a number of callback functions that the user must implement. There are 13 such functions for cabinet creation and 9 for extraction. The majority of these functions  are for memory management and file I/O. The reason for this is the abstraction of the API from any sort of device dependency since all the memory and file operations are user provided.  While this is useful for portability it makes it harder to create client programs quickly and easily. 
Cabinet API in WINE

Upon investigation we found that FCI is not implemented in WINE at all. FDI however appears to be fully implemented. This is reasonable since install programs do not need to make Cabinet files they just need to read them and the main purpose of Cabinet so far is indeed in installation routines. So in the early stage of the project we decided to ignore FCI and focus all our efforts into testing the FDI. 
Description of FDI Interface
Note: this is by no means a complete description of the FDI interface or its functionality. For a more complete description refer to the FCI-FDI documentation and the FDI.h file in the Microsoft Cabinet SDK

See the attached diagram for the relationships among the various components in the API 
FDICreate- This functions creates an FDI context which is then passes to the other functions. On success it will return a non-NULL HFDI context pointer, on failure it will return NULL and perf that was passed in will be set. 

Usage:

HFDI DIAMONDAPI FDICreate(

PFNALLOC 

pfnalloc,

PFNFREE 

pfnfree,

PFNOPEN 

pfnopen,

PFNREAD 

pfnread,

PFNWRITE 

pfnwrite,

PFNCLOSE

pfnclose,

PFNSEEK

pfnseek,

int


cpuType,


PERF


perf

)

Parameter Description

Pfnalloc, pfnfree – These two parameters point to memory allocation and memory free functions respectively. They will be used by FDI for memor management tasks. The parameters of these functions should be like those of the C malloc and free functions
Pfnopen, pfnread, pfnwrite, pfnclose, pfnseek – These parameters point to file open, file read, file write, file close, and file seek functions. They should take the same parameters and behave exactly like(return codes, errors, etc) the standard  _open, _read, _write, _close, and _lseek functions.
cpuType-this parameter is ignored by 32bit FDI and can be safely set to cpuUNKNOWN in all cases. 
perf – this parameter must point to some sort of ERF error structure. If any errors occur in FDICreate or any of the other FDI functions this structure is set.  It will contain an FDI error code as defined by FDIERROR in erfOper, an optional error value in erfType(usually the C errno value), and fError a Boolean that tells you whether or not an error is present.  
FDIIsCabinet – checks  whether or not a file that it is given is a cabinet. If the file is a cabinet, it returns true and the FDICABINETINFO structure is filled out.  If the file is not a cabinet, or an error has occurred, FALSE is returned.  No matter what the file handle passed to this function must be closed by the calling application. 
Usage:
BOOL DIAMONDAPI FDIIsCabinet(

HFDI 


hfdi,

int 



hf,

PFDICABINETINFO 
pfdici

)
Parameter Description

hfdi – this is a pointer to the context that was created by a previous call to FDICreate.

hf - a file handle for the file being looked at. It is created by the user program and closed by it.  It  must be of the same type as file handles used by the file I/O functions  passed to FDICreate when creating the context. 
pfdici – this is a pointer to an FDICABINETINFO structure, if the file is a cabinet information about it will be stored in it.  
The following are the fields to this structure:

cbCabinet - the length of the cabinet file, in bytes.  
cFolders - the number of folders in the cabinet.  
cFiles - the total number of files in the cabinet.  
setID - the set ID of the cabinet. This value is user defined, on cab creation.   
iCabinet - the number of this cabinet in the set. The 1st had number 0, 2nd 1, 3rd 2 and so on. 
fReserve - boolean indicating whether or not the cabinet has a reserved area.
hasprev - boolean indicating if this cabinet is chained to the previous cabinet, having a file that is continued from the previous cabinet to the current one. 
hasnext - boolean indicating if this cabinet is chained to the next cabinet,  having a file that is continued from this cabinet to the next one.

FDICopy - extracts one or more files from a cabinet.  Information about each file in the cabinet is given to the notify function that the user provides. The application based on this information and perhaps input from the application user may or may not extract the file.  If FDICopy is successful TRUE is returned, if it is not, FALSE is returned and the error structure from the FDI context is set with appropriate values.

Usage:
BOOL FAR DIAMONDAPI FDICopy(

 HFDI          hfdi,

      char FAR     *pszCabinet,

      char FAR     *pszCabPath,

      int           flags,

      PFNFDINOTIFY  pfnfdin,

      PFNFDIDECRYPT pfnfdid,

      void FAR     *pvUser

);

Parameter Description

hfdi - pointer to an HFDI context created by a previous call to FDICreate.

pszCabinet - the name of the cabinet file to extract files form, without any path information
pszCabPath  - the path to  the cabinet file.  This and pszCabinet are concatednated to create the full pathname.

flags - there are no flags defined, should be set to zero.

pfnfdin -  notification function pointer. This function is called periodically to update the application on the status of the extraction.  See description below.
pfndid -  reserved for encryption, not used by FDI currently.  Set to NULL.

pvUser - should contain an application-defined value which will be passed back as a field in the FDINOTIFICATION structure of the notification function.  Not required, and may be set to NULL.

Description of notification function
The notification function takes two parameters:

fdint – an enumerated value that tells the type of notification message. It may be one of these values: 
fdintCABINET_INFO -  information about the cabinet retrieved

fdintPARTIAL_FILE  - the first file in the cabinet started in a previous cabinet

fdintCOPY_FILE  - asks whether or not the file should be extracted 
fdintCLOSE_FILE_INFO - close the file and set file attributes, date and so forth. 

fdintNEXT_CABINET – the file is continued in the next cabinet
pfdin - a pointer to an FDINOTIFICATION structure. Depending on the value of fdint some or all of the fields will be set, and depeding on fding will mean different things. 

The FDINOTIFICATION structure has the following fields:
cb (long int), and psz1, psz2, psz3 (pointer to string)- used for general data, these fields are dependent on the fdint value
pv - value the application originally passed in as the pvUser parameter to FDICopy
date, time, attribs – file properties for the file being extracted

setID - the cabinet set id from before

iCabinet - the number of the cabinet in the set

iFolder – the number of the folder in the cabinet 

fdie – an error number as defined by FDIERROR
The notification function has to return a value to FDI which tells it what to do. That is whether FDI should continue, abort, skip a file, or do something else.  The return values depend on fdint.
Below for each fdint value are given the fields that are set and their meanings and the valid return values:
fdintCABINET_INFO
Provided only once for each cabinet opened by FDICopy, this includes continuation cabinets that are opened because of files spanning cabinet boundaries.

FIELDS: 
psz1 - name of the next cabinet (excluding path information)

psz2 - name of the next disk

psz3 - cabinet path name

setID - set ID of the current cabinet

iCabinet - cabinet number in the cabinet set 
RETURN: 
0 - success

-1 - failure (will abort FDICopy)
fdintCOPY_FILE 
Called for each file that starts in the current cabinet,  gives the application ability to copy or skip the file. 
FIELDS: 
psz1 -  name of a file in the cabinet

cb - uncompressed size of the file

date - file’s 16-bit FAT date

time - file’s 16-bit FAT time 
attribs - file’s 16-bit FAT attributes
RETURN:

 0 - skip the file

-1 - abort FDICopy

non-zero non-negative file handle of destination to which the file will be written. 

fdintCLOSE_FILE_INFO 
Called after data has been written to a target file.  The application must close the file, FDI will not try to do so even on a failure, and set the file date, time, and attributes.  
FIELDS:
psz1 - name of  file in the cabinet

hf - file handle  that originated from fdintCOPY_FILE, used by application to close

date - file’s 16-bit FAT date; 
time - file’s 16-bit FAT time; 
attributes - file’s 16-bit FAT attributes (excluding the _A_EXEC bit)

cb – Boolean telling if the file should be executed after it is extracted (1), or not (0).  The application must take care of this execution. 
RETURN:
TRUE - success

FALSE - failure

-1 - abort FDICopy

fdintPARTIAL_FILE 
Called for files at the beginning of a cabinet which are continued from a previous cabinet.  Will occur only if FDICopy is started on the second or subsequent cabinet in a series, which has files continued from a previous cabinet.  
FIELDS:
psz1 - name of the file continued from a previous cabinet
psz2 - name of the cabinet on which the first segment of the file exists
psz3 - name of the disk on which the first segment of the file exists
RETURN:

0 - success, 
-1 - failure, abort FDICopy
fdintNEXT_CABINET 
is called only when fdintCOPY_FILE was instructed to copy a file in the current cabinet that is continued in another cabinet

FIELDS:
psz1 – name of the next cabinet on which the current file is continued

psz2 – name of the next disk on which the current file is continued

psz3 - cabinet path

fdie - success or error value

NOTE: The application should ensure that the cabinet exists and can be read before returning. When this function returns to FDI, FDI verifies that the setID and iCabinet fields of the supplied cabinet match the expected values for that cabinet.  If they do not, FDI will continue to send fdintNEXT_CABINET notification messages with the fdie field set to FDIERROR_WRONG_CABINET, until the correct cabinet file is specified, or until this function returns -1. If after returning from this function, the cabinet file is not present and readable, or has been damaged, then the fdie field will be set to an appropriate  FDIERROR value.  
RETURN:

0 - success, 
-1 - failure, abort FDICopy
FDIDestroy - destroys the hfdi context given to it, frees any memory and temporary files associated with the context. If successful, TRUE is returned, if not then FALSE is returned.  The only reason that is can fail is that the hfdi passed in was not a proper context handle.

Usage:
BOOL DIAMONDAPI FDIDestroy(

HFDI
hfdi

)

Parameter Description:
hfdi – The FDI context handle that was returned by FDICreate.
Description of the cabinet.dll conformance test
Files Included

configure.ac- for configuration script generation

In dll/tests:
Makefile.in- make file for the patch

cabinet_fdi.c- the actual code of the test for FDI

data.h- cabinet files and files used to make then stored in hex using C arrays

genfiles.sh- shell script that can recreate data.h, useful for expansions to the test

tvfs.h- Our virtual file system interface

tvfs.c- Implementation of the above

In tools:

chexify.pl- perl script that does the actual translation of a binary file to an array of hexadecimal values and creates C code out of it. 

Compile options

To build outside Wine tree, compile with cl -DSTANDALONE -D_X86_ tvfs.c cabinet_fdi.c FDI.lib
To enable verbose output in the test, compile with -DVERBOSE
To enable debugging output in the virtual file system compile with -DTVFS_DEBUG to tvfs.c
Standard Testing Functions

WINE conformance tests use several functions to run the tests and check for conformance. 

The entry point of any test must be the START_TEST section. This is where the execution will start. The parameter to START_TEST has to match the name of the file. So if you file is called foo.c, it would be START_TEST(foo). This is essentially done by macro defining main to be START_TEST. 
In order to print messages the trace function has to be used. The parameters and functionality appears to be the same as those of printf.

In order to check that the program is behaving as expected a macro defined function called ok is used. The first parameter is an expression that evaluates to true on a success  and false on failure. The other parameter is a printf compatible format string which is displayed in the case of test failure. 
Cabinet File Creation

genfiles.sh  will generate test archives using cabarc.exe (Windows Cabinet SDK/bin).  This shell script is run just once, and generates the file data.h, which is then checked into CVS and reused. This script’s usefulness if for expanding the cabinet test with more test files and cabinets. All they would have to do is add to the script to create a new data.h header file.  The current version creates two cabinets. The first is simple.cab. This cabinet has only a single text file whose contents are “So long, and thanks for all the fish.....”.  
data.h internal structure:

For each file that is contained in the header there are three pieces of data that are stored:

The file name as a C style string. 

The contents of the file as a character array in hexadecimal form. 


The size of the resultant file array which corresponds to the file size.

Virtual File System

TVFS stands for trivial virtual file system. This is a small virtual file system created  for the cabinet conformance test. It provides virtual versions of the file system calls needed by FDI: open, read, write, lseek, close.  Each returns the same

return values as the corresponding _open, _read, _write, _lseek, _close calls in Win32, i.e. on error, they return -1, and on success, open returns a file handle, read and write return # of bytes transferred,  seek returns the position, and close  returns 0. It also allows debugging insertion of various errors: “Disk Full”, “Access Denied”, “CRC Error”, etc.
TVFS also provides functions for creating whole files from binary arrays, and comparing whole files to binary arrays in order to aid in testing. 
Implimentation details:

TVFS has two arrays of structs, one for “files” and another for “handlers.”

tvfs_create - creates a “file” with a specific name, size and content

tvfs_open - checks for existing virtual file and assigns a handler

tvfs_free - performs bookkeeping, freeing dynamically associated memory. 
tvfs_compare – checks a file for specific content and returns 0 on equal

Functionality of all other functions is the same as that of their standard analogues, 
with the exception that they are working of the virtual files and handles contained 
if the tvfs structs
Current Tests

TestCreate()


Tests creation of an FDI context


Just uses allocation functions

TestInfo()


“Creates” simple.cab, opens and reads it. Checks CABINFO struct. 
TestCopy()


“Creates” simple.cab, open, reads it. Enumerates files in cabinet and prints list. 
Extracts all files in cabinet to virtual file system and byte-compares them with 
reference. Repeat for complex.

TestDestroy()


Destroys FDI context


Only fails if its pointed to a non context

The latest patch only contains a test for simple.cab as the bloat in the patch resulting from complex.cab is far to big. A solution to this is part of the to do. 
To Do

Implement programmatic series to generate data


Rand() with given srand


Fibonacci series % 255


Use this data as the ‘raw uncompressed data’


Data.h will just contain the compressed cabinet

Will allow the addition of more and more complex cab files for better test 
coverage
Add features to tvfs


“Disk full”, etc notifications via ENOENT.


Directory structure?
Sample run with full debug messages

Setting environment for using Microsoft Visual C++ 2003 Toolkit.

Microsoft (R) 32-bit C/C++ Optimizing Compiler Version 13.10.3077 for 80x86

Copyright (C) Microsoft Corporation 1984-2002. All rights reserved.
cabinet_fdi.c

tvfs.c

Generating Code...

Microsoft (R) Incremental Linker Version 7.10.3077

Copyright (C) Microsoft Corporation.  All rights reserved.

/out:cabinet_fdi.exe 

cabinet_fdi.obj 

tvfs.obj 

fdi.lib 

Press any key to continue . . . 

Starting TestCreate()

   FNALLOC just called with 2052

Ending TestCreate()

Starting TestInfo()

tvfs_create called with simple.cab, 4286848, 121

tvfs_open called with simple.cab, 32768, 0

tvfs_open returning with 0

tvfs_read called with 0, 1244788, 36

   Cabinet Data : cbC 121 cF 1 cFi 1 si 0 iC 0 fr 0 hp 0 hn 0

tvfs_close called with 0

tvfs_create called with complex.cab, 4286992, 12918

tvfs_open called with complex.cab, 32768, 0

tvfs_open returning with 1

tvfs_read called with 1, 1244788, 36

   Cabinet Data : cbC 12918 cF 1 cFi 2 si 0 iC 0 fr 0 hp 0 hn 0

tvfs_close called with 1

tvfs_free

Ending TestInfo()

Starting TestCopy()

---simple.cab

tvfs_create called with simple.cab, 4286848, 121

tvfs_open called with simple.cab, 32768, 384

tvfs_open returning with 0

tvfs_open called with simple.cab, 32768, 384

tvfs_open returning with 1

tvfs_read called with 0, 1244524, 36

   FNALLOC just called with 8

  FNALLOC just called with 8

tvfs_lseek called with 0, 1, 0

tvfs_lseek called with 0, 0, 44

   FNFDINOTIFY real just called with 0, 3290852 

fdintCABINET_INFO:

-next cab name: 

-next disk: 

-path name: 

-set ID: 0

-number in set: 0

tvfs_lseek called with 0, 1, 0

   FNFDINOTIFY real just called with 5, 3290852 

fdintENUMERATE

tvfs_read called with 0, 3288988, 16

tvfs_lseek called with 0, 1, 0

tvfs_read called with 0, 3289052, 256

tvfs_lseek called with 0, 0, 71

   FNFDINOTIFY real just called with 2, 3290852 

fdintCOPY_FILE:

-name: simple.txt

-uncompressed size: 42

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

tvfs_open called with ./simple.txt, 33057, 384

tvfs_create called with ./simple.txt, 0, 0

tvfs_open returning with 2

tvfs_lseek called with 1, 0, 36

tvfs_read called with 1, 3280768, 8

tvfs_lseek called with 1, 0, 71

   FNALLOC just called with 32780

   FNALLOC just called with 32768

   FNALLOC just called with 16

   FNALLOC just called with 7684

tvfs_read called with 1, 3280784, 8

tvfs_read called with 1, 3290936, 42

tvfs_write called with 2, 4850824, 42

   FNFDINOTIFY real just called with 3, 3290852 

fdintCLOSE_FILE:

-name: simple.txt

-handle: 2

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

-run: 0

tvfs_close called with 2

tvfs_lseek called with 0, 1, 0

   FNFDINOTIFY real just called with 5, 3290852 

fdintENUMERATE

tvfs_close called with 0

tvfs_close called with 1

tvfs_compare called with ./simple.txt, 4251876, 42

tvfs_free

---complex.cab

tvfs_create called with complex.cab, 4286992, 12918

tvfs_open called with complex.cab, 32768, 384

tvfs_open returning with 0

tvfs_open called with complex.cab, 32768, 384

tvfs_open returning with 1

tvfs_read called with 0, 1244524, 36

tvfs_lseek called with 0, 1, 0

tvfs_lseek called with 0, 0, 44

   FNFDINOTIFY real just called with 0, 3290852 

fdintCABINET_INFO:

-next cab name: 

-next disk: 

-path name: 

-set ID: 0

-number in set: 0

tvfs_lseek called with 0, 1, 0

   FNFDINOTIFY real just called with 5, 3290852 

fdintENUMERATE

tvfs_read called with 0, 3288988, 16

tvfs_lseek called with 0, 1, 0

tvfs_read called with 0, 3289052, 256

tvfs_lseek called with 0, 0, 67

   FNFDINOTIFY real just called with 2, 3290852 

fdintCOPY_FILE:

-name: README

-uncompressed size: 8448

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

tvfs_open called with ./README, 33057, 384

tvfs_create called with ./README, 0, 0

tvfs_open returning with 2

tvfs_lseek called with 1, 0, 36

tvfs_read called with 1, 3280768, 8

tvfs_lseek called with 1, 0, 92

tvfs_read called with 1, 3280784, 8

tvfs_read called with 1, 3290936, 12055

tvfs_write called with 2, 4850824, 8448

   FNFDINOTIFY real just called with 3, 3290852 

fdintCLOSE_FILE:

-name: README

-handle: 2

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

-run: 0

tvfs_close called with 2

tvfs_read called with 0, 3288988, 16

tvfs_lseek called with 0, 1, 0

tvfs_read called with 0, 3289052, 256

tvfs_lseek called with 0, 0, 92

   FNFDINOTIFY real just called with 2, 3290852 

fdintCOPY_FILE:

-name: lgpl.txt

-uncompressed size: 26428

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

tvfs_open called with ./lgpl.txt, 33057, 384

tvfs_create called with ./lgpl.txt, 0, 0

tvfs_open returning with 3

tvfs_write called with 3, 4859272, 24320

tvfs_read called with 1, 3280784, 8

tvfs_read called with 1, 3290936, 755

tvfs_write called with 3, 4850824, 2108

   FNFDINOTIFY real just called with 3, 3290852 

fdintCLOSE_FILE:

-name: lgpl.txt

-handle: 3

-date: 12891

-time: 3084

-attributes: 32

-file's folder index: 0

-run: 0

tvfs_close called with 3

tvfs_lseek called with 0, 1, 0

   FNFDINOTIFY real just called with 5, 3290852 

fdintENUMERATE

tvfs_close called with 0

tvfs_close called with 1

tvfs_compare called with ./README, 4251936, 8448

tvfs_compare called with ./lgpl.txt, 4260400, 26428

tvfs_free

Ending TestCopy()

Starting TestDestroy()

   FNFREE just called with 4883600

   FNFREE just called with 3280816

   FNFREE just called with 3290936

   FNFREE just called with 4850824

   FNFREE just called with 3280768

   FNFREE just called with 3280784

   FNFREE just called with 3288872

Ending TestDestroy()

tvfs_free

Press any key to continue . . .
