







INVESTIGATION REPORT

OpenVMS BACKUP

Heterogeneous File Support

(HFS-1)















Author:		Joe Neumeister



Date:			30 May, 199622 May, 1996



































OpenVMS Engineering



Digital Internal Use Only

�





Revision History:

Document Revision�Modified By:�Date�Comment��1.0�J. Neumeister�3/11/96�Initial Draft��2.0�J. Neumeister�4/18/96�Update with more detail based upon  information from other HFS-related IR’s. ��2.1�J. Neumeister�4/19/96�Include File System Change Assumptions��3.0�J. Neumeister�5/22/96�Update with review comments input.��4.03.0�J. Neumeister�5/30/9622 May, 1996�Update with 5/30 review comments input.��

�

Problem Statement



In order to support the goals of the NT Affinity program, OpenVMS BACKUP [BACKUP] must be enhanced to provide Heterogeneous File Support [referred to as HFS and HFS-1] and PATHWORKS Integration.  These enhancements relate to changes in File Naming and filename processing, and, in additional file attributes which must be preserved/supported.  



 (Please refer to Table 4 - HFS-Related Documents � REF _Ref351187463 \* MERGEFORMAT �Table 2 - HFS-Related Documents� for more information.)  



Goals (and Non-goals), and Requirements

Goals

The goal of any proposed enhancements to BACKUP are for supporting the ‘Single environment’ view as it relates to the NT Affinity program.  



i.e.  A user should view a single (client) environment from which all objects in the file system may be accessed/managed (within appropriate security restrictions).  



In this area, BACKUP functionality should match that of the file system and other [OpenVMS] utilities in supporting functionality relating to creating and managing files from a particular client interface/environment.  As such, the following goals for BACKUP support are taken liberally from the File naming Investigation Report.  



	ENHANCED SUPPORT FOR:



Long file names (including device and directory/path) - Unlimited�

Expanded set of valid characters for file/directory names  

(includes mixed case characters, and ‘special’/”escaped” characters - not currently valid)  

Arbitrarily Deep directories  

(The current directory depth is limited to 33 levels.)  

Additional/new [ODS-2] file attributes

(new file size fields, and other additional attributes)





Performance Goals:



The above enhancements will not adversely affect BACKUP performance.



Requirements



It is required that the commonality of source code and facility build procedures for both VAX and ALPHA platforms be maintained for BACKUP.  

(Conditional compilation of platform-specific functionality is currently allowed.)  



i.e.  The source and build procedures are the same (file contents) for both VAX and ALPHA platforms for the BACKUP facility.  Some development streams may contain constant definitions files which differ in order to allow various features to be supported by differing systems.



Regression Test system [BTE] will be maintained and updated with regression tests for any new functionality.  



Non-goals and Assumptions



Separate Layered Product support and other BACKUP enhancement issues are not considered in this document.  



Some library/system/file system services are assumed.  These assumptions will be noted and also mentioned in section � REF _Ref357229536 \n �66� “� REF _Ref357229536 \* MERGEFORMAT �IssuesIssues�”.



Problem Resolution Scope



The following enhancement changes indicate the scope of the new functionality and are not detailed design specifications.



Support “Long” File Specification (unlimited*� NOTEREF _Ref357229731 �11�)



This is generally not a problem for BACKUP input or output files specified via DCL because the largest token parsed by DCL is 255 characters. ( “Wild-carding” may also be used to avoid user interface restrictions of this sort.)



However, BACKUP API users need not experience this sort of file specification restriction.



The problems in these areas relate more to hard-coded assumptions about directory file specifications. (This is covered later. Refer to Section � REF _Ref358102186 \n �3.2�, paragraph 1.) in the support of Arbitrarily Deep Directories.)

Some structures will likely be changed from static string descriptors to dynamic string descriptors in order to accommodateaccomodate larger (almost) unlimited string lengths for file/directory specifications.  



BACKUP does rely upon directory and file on-disk structure contents to process disk device volumes.  SimilarlySimilarlly, tape device structures are also relied upon.  It is expected that file system changes to support HFS features will enable OpenVMS utilities such as BACKUP to support those same HFS features.  (Note the following assumptions.)



ASSUMPTION � SEQ ASSUMPTION \* ARABIC �11�  -  On-Disk structures will be enhanced to support “long” filenames and special/new characters in filenames. (File headers, Directory structures, Volume structures, etc.)

Change structure usage to support expanded set of valid characters for file/directory names



DCL user interface



Users may use “escaped” characters in filename specifications.

(Generated filenames are not expected, nor allowed.)



BACKUP uses the CLI$GET_VALUE, CLI$PRESENT, and LIB$TABLE_PARSE routines to parse DCL command line qualifiers and keywords and their values. As such, please note the following assumptions.



ASSUMPTION � SEQ ASSUMPTION \* ARABIC �22� - CLI$GET_VALUE and CLI$PRESENT routines will support mixed case DCL command line and ”escaped” characters in file specifications in the [DCL] command line.



ASSUMPTION � SEQ ASSUMPTION \* ARABIC �33� - LIB$TABLE_PARSE will support mixed case [DCL] command line and “escaped” characters in file specifications in the [DCL] command line.



API interface



API users may specify (input, output, selection, or exclusion) files which include “escaped” characters, (similar to results from the DCL interface).



API users may not specify “generated” filenames.  



Eventually, file specifications from DCL or the API  may require conversion from “escaped” form to “exact” or “long” filename, (the name as it would be stored on the media).

It will also be necessary to convert from the “exact” or “long” filename to the “escaped” form of filename.



The name(s) of the required routine(s) and the exact functionality is yet to be determined. It appears that many of the OpenVMS utilities will have common need for these functions.  It is likely that the File Naming HFS project will control these functions. [TBD]



When/how long the “escaped” filename form and when/how long the “exact” filename form must be maintained (internally to BACKUP) is as yet unknown.  This will require more detailed investigation. [TBD]



Directory scan and file location logic will require changes.



Some rewrite/changes to hard-coded selection and comparison algorithms is needed.  

(Additional changes required for arbitrarily deep directories will be discussed later.)



The best approach would be to use a file matching service routine which is commonly used by other OpenVMS utilities.  This would promote common [utility] behavior and would also simplify maintenance.  The exact routines name(s) are TBD at this time.  It is likely that the File Naming HFS project will specify or control this(these) function(s).



The directory scan termination function should be changed to utilize the proposed new filename matching function. 

The directory scan initialization functions must also be changed to support new characters and the use of the new filename matching functions.

The routine that checks for partial-path/directory match must be changed to support the use of the new (additional) filename characters,  (MATCH_DIRECTORY).

(Note: check for RMS or other common function that may be of use.)  [TBD]

The file selection and exclusion, (during the directory scan), may require use of “escaped” filename strings to allow wildcarding. (Reference routines MATCH_DIRECTORY and MATCH.)

The QIO interface (used to access directories and their files) will expect “exact” or “long” filenames.  (Using the new FIB flags FIB$M_NOWILDS and FIB$M_NOWILDC by default should be considered.) 

Change/Rewrite file selection and file/directory matching to support expanded character set and procedures.  



As stated previously, routines MATCH_DIRECTORY and MATCH must be changes to support the new (additional) characters.



Change (as appropriate) [file] logging, operator/user messages, and listing output [to users] to support new “long” filenames.  



BACKUP file and operation logging, operator/user messages, and listing output to user terminals, (SYS$OUTPUT and SYS$ERROR), or files should ONLY output “escaped” filenames.  (No unprintable characters should be output to the user.)



There appears to be little or no use in outputting the “exact” or “long” filename anywhere that is user-visible. The reasoning for this is that if users want to access files included in such output, it would be more of a service to them to provide the correct [DCL/user interface] specifications.  Likewise, generated filenames would appear to be of little use.  This may require further discussion. [TBD]



Change Directory Stack structure and usage to support Arbitrarily Deep Directories

Change Directory scanning to use dynamically allocated space for arbitrarily deep (successive levels) of directories.  This avoids failures due to user stack and BACKUP common data block allocation space limits.



Directory structures internal to BACKUP would need to be changed. (Preferably to a linked list of dynamically allocated directory stack level structures.)



Note that the directory (scanning) structure use is fairly pervasive throughout BACKUP.



Support additional new [ODS-2] file attributes�



Include support for new [ODS-2] file attributes in a user-transparent manner.

i.e.  Retain/generate new file attribute information such that [new] data and [new] file attributes need not be lost.

The file system must indicate devices which can accept the new/extended filenames and file attributes.



NOTE: It is thought that this information will be made available via  $GETDVI. [TBD]



ASSUMPTION � SEQ ASSUMPTION \* ARABIC �44�  -  Volume structures will be enhanced to indicate if a device/volume can support HFS features (“long” filenames and enhanced file naming conventions).



BACKUP must preserve new/extended filenames and file attributes whenever possible.

(Note: Use and interaction of the /INTERCHANGE qualifier is discussed later.)



This means that new attributes will be preserved in BACKUP savesets, in disk-to-disk copy, and in restore operations that specify devices which the file system indicates can accept the new/extended filenames and attributes.

BACKUP will issue a (one) warning message to the user/operator if the source and target of the backup operation differ in their ability to accept the new/extended filename and file attributes.  Afterwards, BACKUP will attempt to complete the requested operation within the limits of the target device’s ability to accept specified filenames and file attributes.

(ONLY if target device has less HFS capabilities enabled than the source.)



The exact extent of the new file attributes are not currently known.  [TBD]



Following is a list of the current items.  (Reference the File System/QIO HFS documents for more information.)



Hidden

System

Read-only

Archive

Short-Name

SOS Stream Length/File Size Hint Fields



Integrate new file attribute and naming support with existing BACKUP features and functionality



Avoid incompatibilities of new features with older versions of BACKUP if the [DCL] command qualifier /INTERCHANGE is used.  



i.e. Do not use new attributes in BACKUP/INTERCHANGE  for save or copy operations.



Issue a WARNING for save or copy operations for which /INTERCHANGE was specified. (Then continue operation without HFS, etc. support enabled.)

(Not applicable for BACKUP restore operations.)



/SELECT and /EXCLUDE qualifiers will support new file naming.

BACKUP/LIST operations will support new file naming procedures, and should also support the new (additional) file attributes.



The original intent was for BACKUP/LIST output to closely track (or be identical) to the output from the DIRECTORY utility.  Currently, BACKUP/LIST output has not kept up with recent file attribute additions.  (e.g. File Shelving, etc.)



P0	-	It is required that BACKUP/LIST support new “escaped” filenames.

P2 -	BACKUP/LIST should support new (additional) file attributes.

P2 or P3 -	If time allows, BACKUP/LIST output should be updated to closely (or exactly) 			match that of DIRECTORY. [Note: Output function sharing between the two			utilities should once again be investigated.]



/LOG will result in output similar to /LIST (the brief listing option).

(This is to say that “escaped” file specifications are to be output to the user.)



Mixed Version Cluster Support/Compatibility



BACKUP is a user of volume access services provided by MOUNT, INITIALIZE, and the file system.  As such, the following assumes access services will be provided.  Changes in the type of volume access allowed either “old” or “new” cluster nodes [HFS support enabled] will directly affect BACKUP’s ability to access volumes.  (i.e.  Mixed version access to volumes is TBD.)



The following [proposed] BACKUP functionality is based upon current understanding of the proposed volume access in mixed version clusters. (Reference the File System HFS IR, etc. documents.) 



Volume Access:



“New” version node’s access to volumes will only be limited by the volume’s support of HFS features,  (full backward compatibility).



BACKUP will support HFS features in operations to volumes which have HFS support enabled.

ASSUMPTION � SEQ ASSUMPTION \* ARABIC �55�  -  The File System will provide for indication of HFS feature support. (i.e.  HFS support is enabled, or is disabled.)

BACKUP will maintain current disk structures and features in operations to volumes which do not have HFS support enabled.



BACKUP will support disabling HFS features for a volume by backup restore operations.



NOTE:  HFS feature support regression [disabling] for volumes is expected to require a new command line qualifier.   The DCL review process must approve all qualifiers.  “/ODS=<value>“ will be proposed as an output [volume] qualifier.  (The default will be to maintain the volume’s current level of HFS feature support.)





“Old” version access to volumes which have HFS feature support enabled will not be allowed unless a “special remedial” kit is installed (on the “old” version system).  

ASSUMPTION � SEQ ASSUMPTION \* ARABIC �66�  -  Recommendation of File System ODS Structure changes IR (to block “old” version access to HFS-enabled volumes) is accepted and implemented.�

�

BACKUP is common source code based.  As such, it would be most reasonable to build “remedial HFS support” kits by simply building the HFS support coded for the “new” system version on the “old” system versions which will be supported. (Multiple “remedial” kits may be required. Refer to Issues section.)



It is intended that “remedial” kits will enable “old” version nodes to read and write “old” file system compatible volumes and files, and will allow “new” savesets to be restored to “old” file system compatible volumes and files. (Reference the following table for more information.)





Table � SEQ Table \* ARABIC �11� - “OLD” System with “Remedial” Kit Results

Source

Volume/File Type�Target

Volume/File Type�Result

Volume/File Type��“OLD”� “OLD”�“OLD”��“OLD”� “NEW”�“NEW”�Cannot Restore��“NEW” Saveset�“OLD”�“OLD”��“NEW” File*

(Compatible Filespecification)�“OLD”�“OLD”��“NEW”�“NEW”�“NEW”(4) Cannot Restore��



Table � SEQ Table \* ARABIC �22� - "NEW" System Results

Source

Volume/File Type�Target

Volume/File Type�Result

Volume/File Type��“OLD”� “OLD”�“OLD”��“OLD”� “NEW”� “NEW”��“NEW”�“OLD”�“OLD”��“NEW”�“NEW”� “NEW”��



Project Scope



Task Completion Estimates



Table � SEQ Table \* ARABIC �33� - Task Estimates

Task�Effort Estimation�Notes��Code Implementation�10 weeks�(Design/Implementation)��Testing�3 weeks�(Includes adding Reg. Test)��Code Review�3 days�(Includes reviewing Reg. Test)��Code Check-in�1 day�(Includes adding Reg. Test)��Documentation�2 days�(Engineering time)��Documentation�1 week�(Doc. Writer time)��

Personnel Requirements



It is estimated that this project will require about fifteen (15) work weeks, and one (1) technical documentation person for about one (1) work week.  



Please note that some of the development effort could be divided and shared by more than one person (work in parallel).  



Hardware and Systems Requirements



Access to the OpenVMS BACKUP source code, as well as a workstation is required for the engineer.  Additionally, a PC with project management software should be used for compatibility with other projects scheduling and tracking.  



Access to Alpha and VAX systems with various types of tape devices are required for testing this functionality, and for regression testing.  



Deliverables



Project Plan



Design/Functional Specifications (which may also be used in documenting new features and functionality)



Common source code for both VAX and ALPHA OpenVMS BACKUP, with the specified enhancements.  



(New) Regression Test(s) for the specified enhancements.  



Release Notes/Documentation describing the enhancement functionality.  



“Remedial” BACKUP kits for supported “old” system versions to be used in mixed version clusters.



Related Documents



Table � SEQ Table \* ARABIC �44� - HFS-Related Documents



Document Name�Author�Revision�Date�������Investigation Report: File naming

PW Integration and Heterogeneous File Support�Stuart Davidson�3.0�2/14/96��Design Specification for PATHWORKS ACE propagation�Todd Schoeller�2.1�3/7/96��QIO Interface Spec. for filesize fields (MAIL)�Paul McAteer��2/14/96��OpenVMS  Files-11 File System On Disk Structure Changes IR (doc. # HFS-1-0023)�Paul McAteer�1.0�5/16/96�����������������

Issues



Common routines for OpenVMS utilities and users are needed for converting “escaped” filename to “long” or “exact” filename, and the reverse (“exact” to “escaped” filename).

* Exact functionality and names unknown - too early for specification and routine names.



Filename Matching function not defined - too early for specification and routine name(s).

(Includes path/device and directory.) [Assumption]

* Could functionality to help in general filename matching, and, in partial match for directory scan and directory scan termination be included?



When/how long “escaped” filenames must be preserved internally to BACKUP versus use of “exact” or “long: filenames must be investigated in more detail.

* One alternative is to keep both filename forms - (possible performance consideration).



User output should only include “escaped” filenames.  Discussion?



The extent of File System changes to support new [ODS-2] file attributes and file naming conventions, and/or magnetic tape (MTAACP) enhancements is not currently known.  

* (Too early - Investigation still underway.)

* The Design/Functional Specification for HFS enhancements for BACKUP may not be complete due to unknown or changing definitions. (This may be acceptable given the current  circumstances.)



NOTE: There may be restrictions as to the filename of BACKUP savesets written to magnetic tape volumes, due to MTAACP and ANSI restrictions as to allowable filename lengths and allowed filename characterschanacters.  (Refer to the File System, QIO,  and the Naming documents for more details.)



Mixed version [BACKUP] compatibility issues:



If system disk volumes for VAX nodes will be allowed to enable HFS feature support, then, HFS feature support must also be ported to the OpenVMS Stand-alone BACKUP utility [STABACKUP].  (Task estimates do not include this effort.)



Which/what versions of OpenVMS will be included in supported mixed-version clusters is yet to be determined. (The type or level of mixed-version support is also not determined at this time.)



 There is an issue of how “NEW” files (HFS support enabled) - which cannot be restored[other issues?] to “OLD” target volumes (due to the filename being invalid for the “OLD” volume) - can eventually be restored to the “OLD” volume.



The current view is that it is not allowable to simply change a filename to allow it to be restored.  (This can be viewed as a loss of the [original] file.)  The current mechanism is to provide the user with an error message that the file could not be restored, and then the user is expected to restore the offending files individually - specifying the location and the new filename.



This mechanism was questioned as acceptable - as opposed to issuing a warning and generating a filename that would be valid for the target volume. (i.e. Automate the restoring of unacceptably or invalidly named files.)



� No limit, as yet. The total file specification is likely to have some limit, (in the thousands of characters), but this will be determined at a future date.

� The extent of new [ODS-2] file attributes to be supported is not completely known at this time.

� Reference the OpenVMS Files-11 File System On Disk Structure Changes Investigation Report (doc. number HFS-1-0023).

� HFS features will be defaulted via the file system.
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