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ABSTRACT

The disk storage subsystem on a VAX/VMS system plays an Important

role in overall system performance. All VMS systems, from MicroVaxes

to 8800s, depend on disk media to provide accessibility to the users'

data. Since all computers are truly information processors, the disk

storage subsystem in a modern computing environment can be very costly

if it is not properly managed. Disk management is therefore a proper

concern for all system managers, however, it is all to often a tedious,

time-consuming management task.

Efficient disk management requires that a disk's major

characteristics be monitored and made readily available to the disk

system manager. Currently, many VMS utilities must be used to gather

this important information. It is the goal of the author to provide a

single source utility to simplify the burden associated with disk

management. If disk system management is sufficiently understood and

its limitations are known, proper disk system management can be a very

interesting and rewarding pursuit.
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CHAPTER 1

MANAGING THE VMS DISK SUBSYSTEM

Managing the VAX/VMS disk storage subsystem involves optimizing

the amount of time it takes to complete a disk operation. Currently,

there are many VMS utilities that aid the system manager in disk

management. These utilities provide a computer educated user with

enough capabilities that optimal disk system performance can be

achieved. However, an uneducated user may encounter many problems

while using these same utilities. This unfortunate consequence occurs

because of a design flaw in the current VMS system management

architecture. This thesis is an attempt to provide the

non-professional, unsophisticated user with a utility to ease the disk

management burden.

1.1 VMS SYSTEM MANAGEMENT ARCHITECTURE

The VMS operating system has become a very useful operating system

since its initial development, more than ten years ago. Many powerful

features, capabilities, and enhancements have made VMS easier to use

and easier to enjoy. The VMS designers have consistently provided new



commands and utilities for the betterment of their user community. For

example, VMS offers a wide range of products to support different

programming efforts. Everything from language sensitive editors, to

efficient debuggers, to complex code analyzers has been developed and

is currently available. Not to mention the programming power provided

from VMS' standard run-time libraries and system services. As

demonstrated by this example, VMS designers are more than willing to

make the user's life with VMS as productive as possible. In contrast,

the underlying architecture associated with system management has

changed very little since 1978.

Not to be misunderstood, VMS has added several commands and

utilities to aid the system manager. For the most part, these

^®re very much needed and very much applauded when they were

introduced. The problem with the current VMS system management design

is not due to the number of utilities, but rather the problem stems

from an assumption made ten years ago by the original VMS designers.

This assumption states that a VMS system will always be managed by a

dedicated, professional, computer person, capable of understanding a

complex operating system. This assumption has produced a major

limitation to the VMS system management architecture.

1.1.1 Background Of Current Architecture

When VMS was designed in 1978, only one hardware system was

available; the VAX 11/780. At that time, the assumption of a

professional computer person being tasked with the system management

responsibilities was very accurate. The cost of a VAX 11/780 in 1978



approached the half-million dollar price range. With a CPU as powerful

as the VAX 11/780, a system manager was considered a necessity.

However, the current number of VAX configurations, both upward and

downward from the VAX 11/780, has strained this original assumption.

To fully understand the current VMS system management

architecture, the reader must first understand what is required from a

system manager. To properly manage a VMS system, it is imperative that

the system manager be well versed in the terms and concepts of VAX/VMS.

As mentioned before, VMS is a very complex operating system. To manage

it in an efficient manner, its terminology must be understood. If the

system manager lacks such an understanding, many unnecessary problems

may be encountered. However, once these concepts have been mastered,

the system manager is equipped to put this knowledge to work. Applying

this knowledge is often easier said than done as will be demonstrated

in the next section.

1.1.2 Problem Definition

VMS offers many utilities that are designed to ease the system

manager's task. Almost every aspect of system management has been

addressed by some existing VMS utility. However, many of these

have very different interfaces which increases the learning

curve for a system manager. This lack of consistency and order in

current utilities creates an environment that requires a concentrated

from the system manager. That is, the system manager is

required to be fluent in the operation of many VMS utilities in order

to monitor any one resource (such as CPU, memory, or disk). Again,



this problem relates to the original design assumption that a dedicated

professional will manage a VMS system.

Today, a full spectrum of VAX machines, each of which support the

same VMS operating system, are available. In particular, the MicroVAX

II is very well accepted as a dedicated system for applications

requiring engineering workstations, real-time data acquisition, and

computer aided design and development. The proliferation of MicroVAX

II systems has magnified the problems associated with the current VMS

system management architecture. This situation has developed because

many MicroVAX II systems are not managed by computer professionals.

Rather, the management responsibilities are usually assigned to someone

with little or no computer education or experience. Also, this person

usually has other job-related responsibilities than just those of

system management. Needless to say, management of systems where the

system manager is not truly qualified can result in less than optimal

system performance.

The VMS designers are aware of these current limitations and are

taking the appropriate steps to provide a fully integrated approach to

system management. These designers are currently defining a new

internal architecture for system management. This architecture will

provide a modular base for all system management efforts over the next

several releases of VMS. The initial implementation, currently called

SYSMAN, is scheduled for release with VMS V5.0 in mid-1988. However,

this initial attempt will focus only on high-end VAXcluster management,

leaving low-end small VAX users groping in the dark, waiting for later

development enhancements



1.2 INTRODUCTION TO DISKMGR

Disk Manager (DISKMGR) is a system management utility for managing
the VAX/VMS disk storage subsystem. It is a utility that will combat

many of the problems effecting the current VMS system management

architecture. For example, DISKMGR provides interactive help text to

educate new system managers on disk related concepts and terms. Also,

DISKMGR is a single source utility. By using only DISKMGR, reasonably

efficient disk management can be expected. Furthermore, DISKMGR allows

its user to learn disk management while actually performing necessary

disk management functions. All in all, DISKMGR provides a consistent

user interface that does not require a computer professional to

operate. This utility will hopefully provide relief from the everyday

frustrations associated with the current VMS system management

architecture.



CHAPTER 2

DISK MANAGEMENT WITH VAX/VMS

This chapter provides a detailed look at the concepts involved in

the VAX/VMS disk storage subsystem. It also details why the disk

storage subsystem has a great impact on overall system performance and

discusses some limiting factors involved with disk optimization.

2.1 THE HISTORY OF FILE STORAGE MEDIA

It seems no matter how many advances are made in disk media

technology, the volume of information to be saved is always larger than

the capacity of the system. Large companies that once could store all

their data in desk drawers and filing cabinets, now depend on disk

media for retrieving data quickly, reliably, and efficiently. The

storage of a company's data on paper has become very impractical for

even the smallest of companies. Over the past ten years, many advances

have been registered in the capabilities and capacities of our physical

storage media. The following paragraphs retrace our footprints of the

past.



At first, card decks provided a convenient means of storing data.

As a storage medium, cards have some distinct advantages. For one

thing, cards are easy to manipulate and are generally quite

inexpensive. However, cards become worn, require physical handling,

and are relatively slow to process. Also, anyone who has ever dropped

a deck of bulky cards and had to resequence them, can truly appreciate

the capabilities of modern technology.

Next came the introduction of magnetic tape as a storage medium.

Magnetic tape eliminated some of the disadvantages of cards as it

offered both input and output capabilities, as well as, virtually

unlimited storage when compared to a card file. However, magnetic tape

media is limitied as a storage medium because, like the card file, it

allows only sequential file access. Comparing either of these storage

medias with today's disk capabilities is like comparing the

horse-and-buggy to the airplane. This is not to imply that cards and

tapes are not useful. There are very few computer systems in the world

today without at least one tape drive or card reader attached to it.

Although tapes and cards are slow, they still have a place in the

computer room (Digital, "Guide to VAX/VMS Disk and Magnetic Tape

Operations").

Today, disk media technology is providing increased capabilities

for the manipulation of all types of information. The amount and type

of information that can be retained in storage has changed

significantly from the first electronic computers. These first

computers were capable of storing only a few numbers, whereas today's

modern devices are capable of storing trillions of characters. As the



availability of large amounts of information becomes more of a

necessity than a luxury, disk performance will become a more crucial

cost factor in evaluating the effectiveness of a computer system.

2.2 BASIC VAX/VMS DISK CONCEPTS

VAX/VMS disk files reside on disk media that has been formatted

using the Files-11 On-Disk Structure organization. The organization of

files in this manner is maintained by the VAX/VMS file system which is

responsible for all disk access. This section describes the Files-11

On-Disk Structure levels and defines the terminology necessary to

understand the structure.

A disk's smallest addressable entity is known as a block. A block

is defined as 512 eight-bit bytes, each of which are contiguous on the

disk. Blocks are logically grouped into clusters. A cluster may

consist of one or more blocks and is the basic unit of exchange used

for disk space allocation. A file with only one character requires at

least one cluster of blocks for storage. The disk system manager is

responsible for determining how many blocks form a cluster, based on

the type of operations to be performed on the disk. In general, if

data files are small, the cluster size should be small so as to

conserve valuable disk space.

To further build upon our terminology, an extent is a series of

one or more contiguous clusters allocated to a particular file. An

extent can contain all or part of a file. If sufficient contiguous

area is available, the entire file is allocated as a single extent.

Fragmentation occurs when a file consists of multiple extents located

8



in separate areas of the disk. Figure 2-1 shows a typical file layout

with a cluster size equal to two.

BLK BLK

A NON-CONTIGUOUS FILE ON A FILES-11 ODS-2 DISK

EXTENT EXTENT

BLK BLK

EXTENT

BLK BLK BLK BLK BLK BLK BLK BLK

EXTENT

CLSTR CLSTR CLSTR CLSTR CLSTR CLSTR CLSTR

BLK BLK

Figure 2-1. File Layout On Disk

The smallest unit of the physical medium is known as a sector.

For most Files-11 disks, a sector is equivalent to a block. Similarly,

a track is a collection of sectors on one recording surface of the

disk. A cylinder consists of all the tracks at the same radius on all

recording surfaces. Related data should be stored in the same cylinder

to minimize the movement of read/write heads during data seeks. More

information concerning the hardware of a disk will be presented later

in this chapter.

2.3 VAX/VMS DISK FILE STRUCTURES

The Files-11 structure resides on a volume, which is the physical

medium or the actual disk pack. The volume consists of a set of



ordered blocks, numbered physically from zero to N, where N is the size

of the disk. The VAX/VMS system recognizes two disk file structures:

Files-11 On-Disk Structure Level 1 (ODS-1) and Files-11 On-Disk

Structure Level 2 (ODS-2). Files-11 On-Disk Structure Level 1 is used

for compatibility with other Digital operating systems such as RSX and

IAS, whereas the Files-11 On-Disk Structure Level 2 is used by VMS.

Some special files, known as reserved files, are needed to completely

desribe either of these two structures. The discussion that follows

concerns only the reserved files related to Level 2 (which is a

superset of Level 1). Each of the files discussed may be found in the

master file directory (MFD) of the disk (Digital, "Guide to VAX/VMS

Disk and Magnetic Tape Operations).

2.3.1 The Index File

The index file is the most important file of the Files-11

structure. Inside the index file, there are many pieces of information

that describe the disk and all of its files. The volume's bootstrap

block is virtual block number one of the index file. If the volume is

a system device, the bootstrap block contains a program that loads the

operating system into memory. The second virtual block of the index

file is commonly referred to as the home block. The home block

contains device specific information such as the volume name, maximum

number of files, and volume ownership information. Files-11 volumes

also provide a backup home block as part of the index file in case the

original home block is destroyed. Finally, the majority of the index

file is made up of file headers. Each file on the volume has a file

header, which details information such as the file owner, file

10



protection, and file location on the disk. The file header points to

all the information needed for gaining access to the actual file

located on the disk. The index file is found in the MFD and is named

INDEXF.SYS;1.

2.3.2 The Storage Bit Map File

The storage bit map file controls the available space on the disk.

It contains a control block as logical block number one of the file.

This control block is used to summarize the Files-11 allocation data on

the disk. Such information includes the device cluster size, number of

free blocks, and maximum number of blocks. The remaining blocks of the

file are used for the bit map. Basically, each bit in the file denotes

whether a corresponding block on the volume is available. The bit map

file is found in the MFD and is named BITMAP.SYS;1.

2.3.3 The Bad Block File

The bad block file is a special file used to hold all known

defective blocks on the volume. Once the operating system detects that

a block may be bad, it is written to this file. However, if the

suspected block is part of a valid file, it will only be revectored

when the file is deleted. The bad block file is found in the MFD and

is named BADBLK.SYS;1.

2.3.4 The Master File Directory

The master file directory (MFD) is the root of the volume's

directory structure. It contains all of the reserved files for the

11



volume as well as the root of all user directory trees. The master

file directory is listed in the MFD as 000000.DIR;1.

2.3.5 The Core Image File

The core image file is listed in the MFD as CORIMG.SYS;1. It is

not (yet) supported by VMS.

2.3.6 The Volume Set List File

A volume set, in the VMS world, is the ability of the operating

system to look at a collection of disks as one large, consolidated

disk. The ability of the operating system to view several physical

disks as one larger disk has several distinct advantages. When a disk

is the first volume of a multi-volume set, the volume set list file is

used. This file contains the name of all the disks in the set and the

set's logical name. The volume set list file is found in the MFD and

is named V0LSET.SYS;1.

2.3.7 The Continuation File

The continuation file is also used when manipulating volume sets.

The purpose of the continuation file is to aid file lookup when a file

crosses from one volume to another in a volume set. The continuation

file is found in the MFD and is named C0NTIN.SYS;1.

12



2.3.8 The Backup Log File

The backup log file is listed in the MFD as BACKUP.SYS;1. It is

not (yet) supported by VMS.

2.3.9 The Pending Bad Block File

The pending bad block log file contains a list of suspected bad

blocks on the volume that are not a part of the bad block file. The

pending bad block file is found in the MFD and is named BADLOG.SYS;1.

2.4 DISK STORAGE SYSTEM ARCHITECTURE

Thus far, the discussion of disk system management has been

strictly from a software viewpoint. However, it is important to

understand the hardware aspects related to disk system management since

the hardware is a major limitation in disk system performance.

According to Digital, seek time and rotational delay use 78 percent of

the total transfer time on a VAX 11/780 to complete a disk transfer of

four to eight blocks (see the figure 2-2) (Fisher, "Advanced System

Management Techniques"). To truly understand how to optimize a disk,

the disk system manager must not only understand the on-disk

information structure, but also understand the disk input/output (I/O)

mechanism. The following sections are an attempt to establish this

understanding.
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TRANSFER COMPONENT COST MOST IMPACTED BY:

I/O REQUEST SETUP
CONTROLLER LATENCY
SEEK TIME

ROTATIONAL LATENCY
TRANSFER TIME
I/O POST PROCESSING

4 X

2 X

58 X

20 X
12 X

4 X

HOST CPU SPEED

CONTROLLER TYPE (HSC, UDA, ETC)
FIRMWARE IN CONTROLLER
ROTATIONAL SPEED OF DISK
DENSITY, FORMAT OF DISK
HOST CPU SPEED

Figure 2—2. Disk Transfer Time Percentages

2.4.1 Introduction To Disk Storage Architectures

The most advanced disk storage system implemented by Digital is

called Digital Storage Architecture (DSA) (Sun, "Disk I/O; Part I").

In DSA, an intelligent controller is used to interconnect the host

internal bus and the disk drive. This architecture does more than add

another smart controller to offload drive control from the CPU. In the

DSA specifications, the interface between the host computer, the disk

controller, and the disk drive are very clearly defined. Furthermore,

message types and formats allowed, are all explicitly defined in the

DSA specifications. A design of this type has many distinct

advantages, but the biggest advantage is any layer (device driver,

controller, or the disk itself) can be reprogrammed or replaced

altogether, so long as the interface between the adjacent layers stays

the same. Other types of disk storage architectures implemented by

Digital and various third-party vendors are based on UNIBUS and MASSBUS

disk storage subsystems. However, these other architectures are
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quickly becoming obsolete (they are over ten years old), so the

discussion here will focus on the functions performed by DSA.

2.4.2 Seek And Rotational Optimization

Several techniques are employed in the seek and rotational

optimization algorithms. The seek ordering technique is used to

minimize the disk head movement by ordering all I/O requests so that

the closest seek will be satisfied first. Also, for the case where a

single controller controls multiple drives, overlapping seeks are

allowed. This technique enables one drive to perform a data transfer

while the other drives are seeking or are idle. These techniques are

designed to reduce disk latency and improve throughput.

2.4.3 Data Error Checking And Correction

Most disks perform some type of automatic data error checking and

correction. These include ECC correction, use of checksums, and other

transparent features (Fleischman, "005-2 Disk Optimization").

Automatic error correction dictates that the disk, its controller, or

its software device-driver, will go out of its way to recover from disk

errors without the user's immediate knowledge. This is a feature that

is not without its cost. Error correction takes time and can, in some

instances, cause a mysterious loss of performance. This is due to the

fact that seeks requiring error recovery, typically take ten times as

long as an error-free seek. DSA provides a means for all error

checking and correction at each of its layers.
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2.4.4 Logical To Physical Data Mapping

Perhaps the single most important function performed under DSA is

the offloading of the logical to physical data mapping to the

controller. When the host computer requests a data block from

secondary storage, only the logical block number (LBN) is given to the

controller. The controller is then responsible for determining the

physical block location; that is, cylinder, track, and sector, on the

drive. With this feature, the host disk driver is freed from knowing

the details of the disk geometry and is able to control devices with

varing characteristics such as capacity and speed.

2.5 ODS-2 DISK OPTIMIZATION

Now that the basic concepts related to disk management have been

presented, it is time to direct this discussion to actual disk

management. To begin with, please note that tuning is a very tedious

and time consuming process. A disk system manager cannot expect to

monitor disk activity for a single day and then be able to optimize the

disk to its peak performance. Performance tuning is an objective,

repetative cycle that is best undertaken in a systematical approach. A

tuning cycle should minimally consist of data gathering and data

analysis, which can then be followed by the needed tuning action. When

tuning does occur, only one or two parameters should be changed at any

given time. Once these changes have been made, time should be allotted

to verify the changes were made for the better. Significant

performance improvement should be expected only when a system is badly

out of tune. On an average system in an average environment, a ten
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percent improvement should be considered substantial (Digital, "Guide

to VAX/VMS Disk and Magnetic Tape Operations).

2.5.1 The Tuning Cycle

VMS provides adequate tools for gathering data to be used during

performance analysis. Other products, available from Digital or other

third-parties, often provide a greater assistance in gathering data

because they may automate some processes, produce better reports,

provide charts and archive capabilities, or simply integrate many

important aspects of an assortment of utilities into one package. The

discussion that follows has narrowed its scope to include only those

tools available with standard VMS. (For a complete discussion on

tuning VMS, see Digital, "Guide to VAX/VMS Performance Management".)

When beginning a tuning cycle, a disk system manager must be

prepared to tackle three major disk performance issues.

1. Volume Fragmentation

2. Adequate Free Space

3. Adequate Memory for Disk Caches

Volume fragmentation makes every VAX/VMS system slow down. It

causes VMS to appear very slow even under a light user load. With

every fragmented file comes slower response and with slower response,

the number of I/O operations queued to a volume begin to increase. The

term volume fragmentation has two meanings. The first meaning is used

to describe the situation where an individual file is not contiguous on
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disk. In this case, the file is broken up into pieces and scattered

around the disk. This occurs because VMS always (by default) tries to

allocate space for a file as close to the beginning of the disk as

possible. VMS will do this even if there is enough contiguous free

space elsewhere on the disk. As the number of extents in a file

increases, the response time required to read the file gets slower and

slower.

The second meaning of volume fragmentation is used to describe a

condition in which all the free space consists of a few clusters

scattered in many locations around the disk. When this occurs, it may

be impossible to defragment a file unless there is a set of contiguous

free blocks greater than the size of the file. Free space

fragmentation is as much a problem as file fragmentation.

There are three basic tools available on VMS to monitor

fragmentation and its effect on performance. The first tool is the

MONITOR FCP utility. This tool displays the "Window Turn Rate" for

files. The window turn rate is an indication of file fragmentation

overhead being imposed on VMS (Fleischman, "ODS-2 Disk Optimization).

Behind the scences, VMS creates window control blocks to map all

extents of an opened file. When a specific extent of the file is

needed, the window control block is searched for the file extent

address. If it is not currently resident in the window control block,

a physical read must occur to get the requested data into memory.

Also, while examining this display, notice the "CPU Tick Rate". This

indicates how much CPU time is being used by VMS to handle file
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requests. Obviously, excessive CPU time indicates that the operating

system is being forced into handling badly fragmented files.

A second tool available from VMS for monitoring file fragmentation

is the MONITOR PILE_SYSTEM_CACHE utility. This utility displays the

various cache buffer hit rates for the system. VMS uses cache buffers

to speed up disk file accesses by reading multiple blocks on each

physical read. An important parameter to observe on this display is
the file header hit percentage (FILE_HDR). If this value is large,
then either a high window turn rate or a very high file open rate could

be causing disk performance problems.

The third tool available from VMS for monitoring file

fragmentation is the DUMP/HEADER utility. This routine operates on a

specified file and can be used to list the number of retrieval pointers

used to map a file. An individual retrieval pointer is required for

each extent. If many retrieval pointers are present on a highly

accessed file, use the COPY/CONTIGUOUS command to create a new version

of the file as one contiguous extent.

By using the above tools, the disk system manager can acquire

performance data related to file fragmentation. If file fragmentation
is determined to be a problem, VMS provides a means for defragmenting

the files. The BACKUP utility is the traditional method, but this is a

long process. First, a full backup of the entire disk must be

performed. Second, the disk must be reinitialized and finally, the

full backup is restored to the disk. Since the disk is blank after it

is initialized, each file restored from the full backup will be

contiguous on the clean disk. This method does suffice in that it does
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defragment all of the files. However, this method has several

disadvantages. These include requiring an operator to be present

during the entire backup operation and having to isolate the disk from

any useful work. Furthermore, there is always the risk of total data

loss if the backup is not valid.

Many third party software vendors have developed products that

perform disk defragmentation on a running system. These products

operate in a way that is transparent to the users of the system,

thereby eliminating some of the disadvantages of traditional backup and

restore operations. These software packages are very useful and are

fast becoming a necessity at all VAX sites. However, Digital has

announced plans to provide a utility for defragmenting files.

Regretfully, no release date on this utility has been given.

A second major hurdle associated with disk system management is

related to the availability of free space on the volume. Disks should

be reorganized often and at least ten percent of the volume's storage

should be kept free. This reduces the rate at which free space is

recycled for new file allocations. Disk fragmentation levels escalate

rapidly when the free space is recycled frequently. If there are many

files that are not accessed frequently, archive them to tape or

removable disks. Failing that, move these files to the outer regions

of the disk. This will insure that the disk's read and write heads

will not have to skip over them while searching for frequently accessed

data.
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The best tool that VMS provides for free space management is the

SHOW DEVICE D command. This command displays all of the disks

available on the system and the number of free blocks on each device.

The use of this command should be a standard part of routine disk

management because when free space suddenly disappears, performance

problems can result.

Yet another major performance issue is the use of system caches

and their effectiveness. There are many system caches that relate to

disk performance including the bit map cache, the file header cache,

and the directory header cache. The bit map cache controls how many

blocks of the allocation file BITMAP.SYS are loaded into memory. The

more blocks loaded into memory, the less the number of accesses

required to disk when allocating a new file or extending an old one.

The file header cache controls how many file headers are loaded into

memory from the file INDEXF.SYS. When file headers are loaded into

memory, file lookups are quicker. The directory header cache controls

how many blocks of directory files are loaded into memory. Similiar to

file headers, the more directory headers that are found in memory, the

shorter the time required for a full file lookup. All in all, for

system caches to be effective, they must be monitored and their

significance must be understood.

To examine the caching values and their hit rates, the MONITOR

FILESYSTEMCACHE can again be employed as well as the use of the

ANALYZE/SYSTEM command. When the monitoring of these displays

indicates a need for caching adjustments, the system generation utility

(SYSGEN) must be invoked (Digital, "Guide to VAX/VMS Performance

21



Management"). Remember that by increasing the size of disk caches, the

amount of free memory available on the system will decrease. A good

disk system manager will be able to tune not only the disk subsystem of

VMS, but will respect the ramifications that disk tuning may have on

the rest of VMS.

All in all, if file fragmentation can be minimized and a healthy

reserve of free space can be maintained, disk management may require

very little involvement. The following paragraph details some disk

management rules that are widely accepted in the VMS community as being

standard rules of practice (Fisher, "Advanced System Management

Techniques").

1. Thirty to thirty-five I/O operations per second is the maximum rate

for any disk. This also indicates an overworked disk.

2. Fifteen or more I/O operations per second per disk (fifty percent

of the maximum) usually are cause for at least a closer

investigation.

3. Average transfer sizes for a non-system disk are usually four to

sixteen blocks.

4. Sixty or more I/O operations per second over all disks are typical

causes for concern. Do not lose track of what applications are

being run.

5. Window turns are caused by fragmentation. An increase in the

average number of window turns indicates fragmentation is

destroying disk performance.
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6. A good hit rate for disk system caches is seventy percent or

better.

2.6 SUMMARY

This chapter began by discussing the history of file storage

media. It was shown how storage media has progressed from filing

cabinets, to card boxes, to magnetic tapes, and finally, to the disk

media technology used today. A brief discussion of the concepts

related to VMS disk usage was then presented. This forms a basic

foundation for the terminology used in later chapters. A quick look at

the underlying hardware was also briefly mentioned. Finally, the

discussion turned to actual disk system management and the major

hurdles that must be overcome to manage the disk I/O subsystem on VMS.

Some basic guidelines and standard rules for specific devices were

presented.
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CHAPTER 3

DISKMGR USER'S GUIDE

The disk manager (DISKMGR) utility has many advantages over the

current VMS system management design. This chapter provides a look at

the many functions available and hov these functions do indeed make

disk management easier. Also, this chapter will present many

interesting insights into the utility and it should provide the reader

with sufficient reference material to fully operate and understand

DISKMGR.

3.1 WHY USE DISKMGR?

The DISKMGR utility's goal is to monitor disk performance without

encountering the stumbling blocks found under the current VMS system

management architecture. That is, DISKMGR attempts to eliminate many

of the problems discussed in chapter I. To accomplish this goal,

DISKMGR provides one utility that serves as a single focal point for

disk system management. Several advantages can be realized when

executing the DISKMGR utility and are worthy of discussion.
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One of the biggest advantages of the DISKMGR utility concerns the

accessibility of information. Presently, VMS forces its disk system

managers to know several utilities in order to monitor the system's

performance. This restriction dictates that the disk system manager

fully understand, and be confident in operating, many existing VMS

utilities. Many of these utilities have different user interfaces

which serves to confuse matters further. DISKMGR provides a single

source utility, with a consistent user interface, designed to retrieve

all pertinent information needed for disk system management. DISKMGR

does not force a user to invoke several utilities to gather the needed

data, rather it integrates the important aspects from an assortment of

existing utilities onto one display. Therefore, information

accessiblility is seen as an advantage for using DISKMGR over

traditional VMS techniques.

Another advantage of the DISKMGR utility is its ability to educate

new disk system managers. Through the use of various help modules

(discussed in detail later) and the use of the execute command function

key (also discussed later), the user is provided with a useful training

tool. The help modules provide the user with an understanding of the

definition of the data being displayed, as well as an understanding of

how this data relates to disk management. Meanwhile, the execute

command function key serves as an introduction to other VMS commands

that are useful for proper disk management. All of this implies that

any user can derive benefits from this utility without having to be a

VMS wizard.
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As seen from the above discussion, DISKMGR is a utility that

allows non-expert users to make better informed disk management

decisions in less time. In many instances, DISKMGR may be the only

tool required for disk management. If a utility can provide its user

with a summary of pertinent disk performance statistics, and a means to

understand these statistics, then that utility may become a tool

capable of total disk management. DISKMGR hopes to achieve this goal

and will settle for nothing less. The following sections of this

chapter discuss many of the operation aspects involved with the setup

and execution of DISKMGR.

3.2 DISKMGR DIRECTORY STRUCTURE

The DISKMGR utility uses a series of logical names to define

various directories that contain pieces of the DISKMGR package. In

this section, each of the required logical names, and the files they

point to, are discussed.

3.2.1 MS_CODE

This logical name should point to a directory that contains all of

the FORTRAN and MACRO source code used to build the DISKMGR utility.

These files are compiled and assembled during the building of DISKMGR.

All of the object files created are placed into an object library which

also resides in this directory.
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3.2.2 MS_COM

This logical name should point to a directory that contains a

series of command files useful in the building of the DISKMGR utility.

Command files have been created to build each portion of the DISKMGR

utility. For example, a file named CREATE_OBJLIB.COM can be used to

create the object library found in the MS_CODE directory.

3.2.3 MSINC

This logical name should point to a directory that contains all of

the include files used by the modules that form DISKMGR. Include files

are an important part of the DISKMGR design because they allow the

definition of data structures and parameters to occur in one isolated

file. All modules that reference include files are assured that they

are each using the same definitions to do their work.

3.2.4 MS_EXE

This logical name should point to a directory that contains the

DISKMGR executable image. Also, this directory contains the

DISKMGR.CLD file that is used to define the DISKMGR command (see the

corresponding section in this chapter).

3.2.5 MS_DOC

This logical name should point to a directory that contains all of

the documentation associated with the DISKMGR utility. For example,

this manual is found in the MS_DOC directory.
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3.2.6 MSHELP

This logical name should point to a directory that contains the

help library used by the DISKMGR utility. This help library must exist

if the help capabilities are to be used. The help text file and its

corresponding library are both found in this directory.

3.2.7 MS_MESS

This logical name should point to a directory that contains the

DISKMGR error message source file. This file is compiled by the VMS

Message utility to create a set of message codes that are used by the

DISKMGR utility. (For a complete discussion of all possible error

messages, see the corresponding section in this chapter.)

3.2.8 MS_TOOLS

This logical name should point to a directory that contains a set

of useful VMS command procedures. These procedures were used during

the development of the DISKMGR package and are provided only for the

interest of the reader.

3.3 USING THE HELP LIBRARY

The DISKMGR utility comes complete with a help library that

provides interactive help during run-time to the user. This library is

accessed by the DISKMGR utility during its execution in order to

retrieve help on the meaning and definition of the data being

displayed. Therefore, the user must minimally insure that the help
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library, DISKMGR.HLB, does exist in the directory MS_HELP. This can be

done by executing the command procedure CREATE_HLPLIB.COM that is found

in the MSCOM directory. Once the DISKMGR help library has been

created, help will then be available to the interactive user of the

utility.

In addition to the help library being accessible from inside the

DISKMGR utility, the help library can also be accessed from the VMS

command level by the VMS command HELP. To notify the VMS HELP command

to access the DISKMGR help library, the following logical name

definition should be made:

$ DEFINE HLP$LIBRARY MSHELP:DISKMGR

This definition will then allow the VMS HELP command to locate the

DISKMGR help library and make it accessible to the user. There are

several other methods that can be employed to access the library from

the VMS command level. (For a description of these other methods,

refer to Digital, "VAX/VMS Librarian Reference Manual".) Also, the

curious user may find a method of adding the DISKMGR help library to

the system-wide help library. Although this may be done, it is beyond

the requirement for operating the DISKMGR utility.

3.4 EXECUTING DISKMGR

This section describes the DISKMGR operating environment and its

command syntax. Many examples of the DISKMGR utility, with its

different command qualifiers, are also presented.
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3.4.1 DISKMGR Coinniand Definition

The DISKMGR utility has been developed to take advantage of the

command line definition features available under VMS. These features

allow a user to define their own commands. In order to use these

features, a command line definition file must be created. Figure 3-1

shows the command line definition file used to define the DISKMGR

command.

DEFINE VERB DISKMGR

IMAGE "MS EXE:DISKMGR.EXE"
QUALIFIER DEVICES, VALUE(LIST)
QUALIFIER FULL
QUALIFIER EXCLUDE, VALUE(LIST)
QUALIFIER ALL

QUALIFIER UPDATE, VALUE(TYPE=$NUMBER)

Figure 3-1. DISKMGR Command Definition File

With VMS, all commands available to a user are defined in the

user's process command table. This table is searched each time a

command is entered. If the command does not exist in the command

table, an error will result. In order to add the DISKMGR command to

the user's process command table, the VMS command

$ SET COMMAND MSEXE:DISKMGR

should be used. The DISKMGR command will then be known to VMS and will

be treated as any other VMS command.
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However, by defining DISKMGR in the above fashion, the command is

only defined in the user's process command table. This table exists

only for the duration of the process and is recreated each time the

user logs onto the system. Therefore, to make the command available

each time a user logs in, place the SET COMMAND command in the default

login command file of the user.

Alternatively, the DISKMGR command can be added to the VMS command

table that is known by every process on the system. To add a command

to the VMS system-wide command table, use the SET COMMAND command with

the /TABLE qualifier and also specify the table

SYS$LIBRARy;DCLTABLES.EXE. The following example adds the DISKMGR

command to the system-wide command table.

$ SET COMMAND/TABLE=SYS$LIBRARY:DCLTABLES-

_$ /OUTPUT»SYS$LIBRARY:DCLTABLES MS_EXE;DISKMGR

By defining the command with this method, it becomes available to all

users the next time they log in. However, when a VMS upgrade is

performed, the DISKMGR command will be lost and will need to be added

to the new version of the VMS command table. Therefore, it is

recommended that the command only be added to the process command

table. (For other restrictions and manipulations that may be performed

on a user's command table, the interested reader should consult

Digital, "VAX/VMS Command Definiton Utility Reference Manual".)
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3.4.2 DISKMGR Command Syntax

The DISKMGR command allows the use of five qualifiers on the

command line. These qualifiers are /ALL, /DEVICES, /EXCLUDE, /UPDATE,

and /FULL. Each of these qualifiers is provided in order to increase

the functionality and flexibility of the DISKMGR utility. The use of

these qualifiers are described in the following paragraphs.

3.4.2.1 /ALL

Use the /ALL qualifier to flag the DISKMGR utility to monitor all

known disk drives. This qualifier is the default if neither of the

qualifiers /ALL or /DEVICES are specified. Use of this qualifier

requires the user be able to create a subprocess.

3.4.2.2 /DEVICES

Use the /DEVICES qualifier to force the DISKMGR utility to monitor

only a list of specified devices. The specified device list can

consist of any disk on the system. The devices may be specified by

using either the physical device name or a pre-assigned logical name,

provided each specified device is a disk. If the /ALL qualifier is

specified, this qualifier will be ignored.

3.4.2.3 /EXCLUDE

Use the /EXCLUDE qualifier to list devices that are not to be

monitored by DISKMGR. The excluded device list can consist of any disk
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on the system. The excluded devices may be specified by using either

the physical device name or a pre-assigned logical name.

3.4.2.4 /UPDATE

Use the /UPDATE qualifier to specify the DISKMGR display update

rate. By default, DISKMGR attempts to update the display every five

seconds. However, this qualifier allows the user to change this

default value. The specified update rate must be an integer value

greater than zero and is interpreted as the number of seconds between

display updates.

3.4.2.5 /FULL

Use the /FULL qualifier to flag the DISKMGR utility to set form

number two as its initial display. By default, the initial display

consists of all specified devices on form number one. Use of this

qualifier changes the initial display to form number two using the

first device specified. A complete description of the forms available

with DISKMGR is presented in another section of this chapter.

3.4.3 DISKMGR Command Examples

Different combinations of the various qualifiers will result in

different actions being taken by DISKMGR. Figures 3-2 through 3-6

provide some example commands and the initial displays generated by

each command.
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SVTAJrsr/RGD DESK hMWSl
9^-1908 20!l0!48.70

CEVICE

NAME

VOLUME

LABEL

ERBCR

COM

MAX#

BLOCKS

FREE «

BLOCKS

PERCENT

USQ)

IRANS

COUNT

MOIWT

COUNT

*CRA3: PAmi 0 1000000 183387 81.8 2 1
OUAO: SYSHM 0 891072 109191 87.7 124 1
DUAl: EtdNEEKING 0 891072 35862 96.0 1 1
DUA2: AOOOUNTOG 0 891072 55866 93.7 2 1
DUA3: ERIVE3 0 891072 57186 93.6 1 1

TOTALS: 0 4572288 441492 90.3 130 5

Figure 3-2. DISKMGR

This command demonstrates all of the defaults associated with

DISKMGR. That is, all disks on the system are to be monitored, the

initial display will be form number one, and the update rate is five

seconds.
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svr/ursr/HGD disk MANim
9^APR-1908 20:12:22.69

DEVICE

NAME

VOLUME

LABEL

EEBCR

COUNT

MAX#

BLOCKS

FREE #

BLOCKS

FERCENr

USQ)

IRANS

COUNT

MOUNT

COIWT

*ERA3:

DUAO:

DUA3:

PAYROLL

SYSIHl

ERIVE3

0

0

0

1000000

891072

891072

183387

109191

57186

81.8

87.7

93.6

2

124

1

1

1

1

TOTALS: 0 2790144 349764 87.5 127 3

Figure 3-3. DISKMGR/EXCLUDE=(DSK$DISK1,DSK$DISK2)

This command is almost the same as the one shown in the previous

example. The only difference is that two disks have been excluded from

the display. Otherwise, both commands have the same initial display

and update rate.
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*CRA3: PAYROIL

OWra PID: 00000000
MAXBUCS: 1000000
FREE BLKS: 183387
BLKS USQ): 8246D
PQtC USED: 81.8

Svr/Uisr/HGD disk MANAGHI
9^AFR-1988 20:13:07.12

RP07 FUES-II level 2 MOIMED
UIC: [004,001]
MOUNT CNT: 1

TRANS CNT: 2
REF CNT: 1

H®CR CNT: 0

HOT: (S:RWED,0:RMED,G:RHED,W:RWED)
ttCYLUCHtS: 630 MAX FILES: 126000

OPERAnCNS:

EEF.BUFF.SZ:

#IRA(XS:
#SBCrORS:

32

50
126

512
GLUSrOL SZ: 3

FILE ERIMmVE & SYSTEM CACHIIG SEAnSIICS ( OOLKTS SINCE BOOT-UP )
CDI TT rtn w\i 'SPLIT ICS 5182 DIRBCT ICS 23473 FUE OP
VQD TURN

WDD HITS

FTIHKHLT

FUJERMIS
#FIIESC»N

492

29526

8869

1087

119

:

nm HITS:

DIR MISS:

DIHDAIAHn:

DIRTMIAMIS:

1- 3:

4- 6:

7-10:

11-25:

826

715

1465

1309

26- 50:

51-100:

101-200:

201-300:

970

457

323

75

0IS•• 3790 ERASEIOS: 4016
4852 FID HITS: 1283 EXINIHIT: 6574
38 FID MISS: 7 EXINIMIS: 90

9541 BTIMAPHIT: 48 QUOTAfflT: 0
146 BTIMAPMISS »

» 68 OUGTAMIS: 0

SPACE ONLY ) FRALJffiNCAIICN FACrOR:10.095
301- 500: 29 10001- 25000: 0
501- 1000: 3 25001- 50000: 0
1001- 5000: 0 50001-100000: 0
5001-10000: 0 > 100000: 0

Figure 3-4. DISKMGR/UPDATE=10/FULL

This command will monitor all disks on the system. The initial

display will be form number two since the /FULL qualifier was

specified. Also, the display update rate will be ten seconds instead

of the usual five.
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DEVICE

NAME

*DUA1

DUA2

DUA3

svT/ursi/RGD nigc maiwger
9^-1908 20:13:50.69

VDUME EBRCR MAX# FREE # PTOcan' TRANS MOINT
lABEL cawr BLOaCS BLOCKS USED cxxwr CXXJNI

HQNQRllG 0 891072 35862 %.o 1 1
acoxniing; 0 891072 55866 93.7 2 1
EKEVE3 0 891072 57186 93.6 1 1

TOEALS: 0 2673216 148914 94.4 4 3

Figure 3-5. DISKMGR/DEV=(DSK$DISK1,DSK$DISK2,DSK$DISK3)

This command demonstrates the /DEVICES qualifier. As seen in this

example, only the specified disks are being monitored. The initial

display is still form number one and the display update rate is five

seconds.
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*DUAl!

(MER PID: 00000000

MAXBIKS: 891072
FREE BUCS: 35862

BUCS USED: 855210
PTOC USED: 96.0

svr/msr/RGD disk maiwhi
^-AER-1988 20:14:37.12

EN3INQRING RA81 FIIES-11 IRVEL 2 MOUNIH)
UIC: [004,001]
MOIMCOT: 1
IRANS CNT: 1
REP CNT: 1

ERROR CNT: 0

PROT: (S:RHED,0:RWED,G:RWED,W:RHED)
^^CyLMroS:1248 MAX FIIRS: 111384

OFERAHCNS:

EEF.BUFF.SZ:

#IRACKS:

fSEICrCRS:
14

51
4240

512
(XUSTER SZ: 3

FILE FRMUVE & SYSHM CACHING SEAHSTICS ( OOLNTS SINCE BOOT-UP )
SPLIT ICS 5184 DIRBCr IDS 23502 FILE
WHO URN

WM) HITS

fhhrhtt

fuhcrmis

#FII£SOIN

492

29608
8877

1089

118

:
DIR HITS:

nm MISS:

DIRDAIAHIT:

DIBCMIAMIS:

4864

38

9553

148

(R0B: 3800 Q(ASEIOS: 4016
FID HITS: 1283 EXINIHIT: 6574
FID MISS: 7 EXINIMIS: 90
BnMAPHIT: 48 QUCTAHIT: 0
BnMAPMISS: 68 QUIOTAMIS: 0

FRAGMENEAHCN SEAIISEICS ( free space only )
1- 3: 394 26- 50: 158 301- 500
4- 6: 216 51-100: 104 501- 1000
7-10: 124 101-200: 59 1001- 5000
11-25: 362 201-300: 13 5001-10000

FRACMOnmCN FACrOR:11.996
5

0

0

0

10001- 25000
25001- 50000

50001-100000
> 100000

Figure 3-6. DISKMGR/FULL/DEV=(DSK$DISK1,DSK$DISK2,DSK$DISK3)

This command is almost the same as the one shown in the previous

example. The only difference is that the initial display has been set

to form number two. Otherwise, both commands have the list of disks

and the same update rate.

3.5 DISKMGR FORMS

There are two different types of screen displays associated with

the DISKMGR utility. The first display, called form number one, is a

brief list of all the devices being monitored by DISKMGR. The second
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display, called form number two, is a full screen listing, containing

information on a particular disk, and the VMS file system. These two

forms are very important to the DISKMGR utility and their meaning

should be fully understood by the user. Figures 3-7 and 3-8 present a

quick look at each form.

svT/uTsi/Ra) nrsK
9-AHI-1988 20:10:48.70

EEVICE VOUJME ERRCR MAX# FREE * PERCENT IRANS
raVIE Dm COLNT BLOCKS BLOCKS USED axM

*CBA3: PAYROLL 0 1008000 183387 81.8 2
DIMO: SYSIDl 0 891072 109191 87.7 124
DUAl: ENGINEERING 0 891072 35862 96.0 1
DUA2: ACXXXMHC 0 891072 55866 93.7 2
DUA3: ERIVE3 0 891072 57186 93.6 1

TtmS: 0 4572288 441492 90.3 130

Figure 3-7. FORM NUMBER ONE
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PAYROLL
OHNBl FID: 00000000 UtC:
MAXBIKS: 1000000
FREE BIKS: 183387

BIKS USH): 824613
PERC USED: 81.8

SVT/UTSI/RGD DISK MtfWGER
^^-1988 20:13:07.12

RP07 FUES-ll lEVEL 2 MOLNIED
[004,001]

MOlJNr CNT: 1

TRANS CNT: 2
REF CNT: 1

ERROR CNT: 0

PROT: (S:RWED,O:RH0),G:RWED,W:RHED)
[fCnJUIRS: 630 MAX FILES: 126000

OPERAUCNS:

EEF.BIFF.SZ

fIRACKS:

#SEICrGBS:
32

50
126

512
CLUSTER SZ: 3

FIXE IRIMrnVE & SYSTEM CACHING SimSIICS ( OOIKTS SINCE BOOT-UP )
SPLIT ICS 5182 DIRBCT ICS 23473 FII£
WIND TURN

WHO HITS

FIIilRHIT

fuhcrmis

#FII£SOIN

492

29526

8869

1087

119

:

nm HITS:

DIR MISS:

DIRDATAHIT

DIRCATAHIS

4852

38

9541

146

OPENS: 3790 ERASEIOS: 4016
FTD HITS: 1283 EXINIHIT: 6574
FID MISS: 7 EXINIMES: 90
BTIMAPHIT: 48 QUDEAHIT: 0
BIIMAFHISS: 68 QUOTAMIS: 0

FRAGMOnmCN SEAnsnCS ( FREE SPACE ONLY )
1- 3: 826 26- 50: 970 301- 500
4- 6: 715 51-100: 457 501- 1000
7-10: 1465 101-200: 323 1001- 5000
11-25: 1309 201-300: 75 5001-10000

FRAGMENEAnCN FACrCR:10.095
29

3

0

0

10001- 25000

25001- 50000

50001-100000
> 100000

Figure 3-8. FORM NUMBER TWO

Now that each of the form layouts has been shown pictorially, a

brief description of the fields on each form will be discussed.

3.5.1 FORM NUMBER ONE

Form number one consists of the standard DISKMGR header and a list

of disks. For each disk being monitored, eight associated parameters

are displayed. A maximum of sixteen disks can be monitored at one

time. The fields displayed on form number one are discussed in the

following sections.
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3.5.1.1 Device Name

The device name field is used to display the name of the device

being monitored. The physical device name is shown even if the user

supplied a logical name.

3.5.1.2 Volume Label

The volume label field is used to display an alphanumeric name

that has been encoded on the volume. This name remains on the volume

until it is changed or the volume is reinitialized. That is,

dismounting the volume does not effect the label.

3.5.1.3 Error Count

The error count field is used to display the number of errors on

the disk. Whenever a sudden change in disk performance is noticed, the

error count should be checked. A faulty disk can cause slow disk

performance even on a disk with little or no activity.

3.5.1.4 Max # Blocks

The maximum number of blocks field is used to display the maximum

number of blocks present on the disk. The maximum number of blocks on

a disk is the total number of free and allocated blocks. This number

is device dependent and cannot be changed by the user.
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3.5.1.5 Free # Blocks

The free number of blocks field is used to display the number of

blocks available on the disk. In general, the disk system manager

should attempt to keep at least ten percent of all disk space free. By

keeping ten percent of the total space free, the time period between

volume restructures can be extended.

3.5.1.6 Percent Used

The percent used field is used to display the percentage of blocks

in use on the disk. This percentage is calculated by dividing the

number of blocks used by the maximum number on the disk.

3.5.1.7 Trans Count

The transaction count field is used to display the transaction

count for the volume. This is the number of open files on the volume.

The transaction count is incremented every time a file access block

(FAB) is created and is decremented for each FAB deletion. It is

sometimes useful to contrast the transaction count with the reference

count. In general, the transaction count is greater than the reference

count.

3.5.1.8 Mount Count

The mount count field is used to display the number of nodes that

currently have the volume mounted. In a single CPU environment, this
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value is never greater than one. However, in a VAXcluster environment,

the value may be greater than one.

3.5.2 FORM NUMBER TWO

Form number two consists of the standard DISKMGR header and a set

of seventy-six fields. These seventy-six fields are divided into three

subsets; disk fields, file system fields, and disk fragmentation

fields. Each of the individual disk fields and file system fields are

discussed in the following sections. However, the disk fragmentation

fields are discussed as one entry at the end of this major section.

3.5.2.1 Disk Fields

The disk fields of form number two are all of those fields that

relate to a particular disk. These fields are located at the top of

the display. Each field in this class will now be discussed.

3.5.2.1.1 Device Name

The device name field is used to display the name of the device

being monitored. The physical device name is shown even if the user

supplied a logical name.

3.5.2.1.2 Volume Label

The volume label field is used to display an alphanumeric name

that has been encoded on the volume. This name remains on the volume
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until it is changed or the volume is reinitialized. That is,

dismounting the volume does not effect the label.

3.5.2.1.3 Media Type

The media type field is used to display the actual media type of

the disk. For example, RA81 is a valid media type, as is RP06, RP07,

or any other device type supporting Files-11 On-Disk Structure Level 2,

3.5.2.1.4 ACP Type Code

The ACP type code field is used to display the file structure

level of the disk. Valid type are either Files-11 Level 1 or Files-11

Level 2.

3.5.2.1.5 Device Status

The device status field is used to display the current device

mount status. For example, if the volume is mounted, the word

Mounted" will be displayed. If the volume is dismounted, the word

"Dismounted" will be displayed.

3.5.2.1.6 Owner FID

The owner process identification field is used to identify the

process that is listed as the owner of the volume. For a disk mounted

with the /SYSTEM qualifier, the owner FID will always be 00000000. If

the volume has been mounted to a particular process, the owner FID

field will be the same as the process that has the volume mounted.
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3.5.2.1.7 UIC

The owner process user identification code (UIC) field is used to

identify the UIC of the volume owner. The UIC code will always be

[001,001] when the disk is mounted /SYSTEM.

3.5.2.1.8 Prot

The protection field is used to display the current protection

status of the volume. The protection code controls who can read,

write, and delete files on the volume. Access code type execute (E)

indicates create access on a volume. The protection code on a volume

plays an important role in disk system security (Digital, "Guide to

VAX/VMS System Security").

3.5.2.1.9 Max Blks

The maximum number of blocks field is used to display the maximum

number of blocks present on the disk. The maximum number of blocks on

a disk is the total number of free and allocated blocks. This number

is device dependent and cannot be changed by the user.

3.5.2.1.10 Free Blks

The free number of blocks field is used to display the number of

blocks available on the disk. In general, the disk system manager

should attempt to keep at least ten percent of all disk space free. By

keeping ten percent of the total space free, the time period between

volume restructures can be extended.
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3.5.2.1.11 Blks Used

The blocks used field is used to display the number of blocks

allocated to the system or its users. In general, files that are

seldom accessed should be archived and deleted. At the very least,

these files should be moved to the outside cylinders of the disk. This

will keep the read/write heads from having to scan over them when

searching for a needed file. Also, heavily accessed files should be

placed in the middle of the disk for optimal performance. (For

infomation on deliberately placing files, see Digital, "VAX/VMS DCL

Dictionary". In particular, CREATE/FDL and EDIT/FDL are useful in

placing files.)

3.5.2.1.12 Perc Used

The percent used field is used to display the percentage of blocks

in use on the disk. This percentage is calculated by dividing the

number of blocks used by the maximum number on the disk.

3.5.2.1.13 Mount Cnt

The mount count field is used to display the number of nodes that

currently have the volume mounted. In a single CPU environment, this

value is never greater than one. However, in a VAXcluster environment,

the value may be greater than one.
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3.5.2.1.14 Trans Cnt

The transaction count field is used to display the transaction

count for the volume. This is the number of open files on the volume.

The transaction count is incremented every time a file access block

(FAB) is created and is decremented for each FAB deletion. It is

sometimes useful to contrast the transaction count with the reference

count. In general, the transaction count is greater than the reference

count.

3.5.2.1.15 Ref Cnt

The reference count field is used to display the reference count

for the volume. This count is incremented by $ASSIGN and $ALLOC calls,

and is decremented by $DASSGN and $DALLOC. The reference count is the

number of channel control blocks (CCBs) pointing to the volume.

3.5.2.1.16 Error Cnt

The error count field is used to display the number of errors on

the disk. Whenever a sudden change in disk performance is noticed, the

error count should be checked. A faulty disk can cause slow disk

performance even on a disk with little or no activity.

3.5.2.1.17 tCylinders

The number of cylinders field is used to display the actual number

of cylinders available on the volume.
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3.5.2.1.18 #Tracks

The number of tracks field is used to display the actual number of

tracks per cylinder available on the volume.

3.5.2.1.19 tSectors

The number of sectors field is used to display the actual number

of sectors per track available on the volume.

3.5.2.1.20 Cluster Sz

The cluster size field is used to display the cluster size of the

volume. This value is the number of blocks that are allocated by a

request for an additional file extent.

3.5.2.1.21 Max Files

The maximum number of files field is used to display the maximum

number of files that can reside on the volume. Once this value has

been set on a volume, it can only be changed by reinitializing the

volume. The default value is defined to be

MAX FILES = MAX BLOCKS / ((CLUSTER SIZE+1) * 2)

and is generally sufficient.
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3.5.2.1.22 Operations

The operations count field is used to display the number of

operations completed by the volume. This value is a running total

since the time the volume was last mounted.

3.5.2.1.23 Dev Buff Sz

The device buffer size field is used to display the device buffer

size in use on the volume. This is also referred to as the device

blocking size.

3.5.2.2 File System Fields

The file system fields of form number two are all of those fields

that relate to file system performance. These fields are not related

to any specific disk, but are important for understanding the total

picture of disk management. Each field in this class is discussed in

the following sections.

3.5.2.2.1 Split lOs

The split I/Os field is used to display the number of split I/O

operations that have occurred since the system was booted. Split I/O

operations are an indication of fragmentation and are due to larger

virtual I/O operations that must be broken into smaller I/O operations

by the disk driver. This occurs when the larger I/O operations are not

contiguous on the disk. Note that direct disk I/O rates may appear
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lower due to large number of virtual I/O operations. However, the

actual operations to the disk may be higher due to spliting.

3.5.2.2.2 Direct IDs

The direct I/Os field is used to display the number of direct I/O

operations that have occurred since the system was booted. Direct I/O

operations are generally disk operations, but not always. Also, as

described under the discussion of split lOs, this value can sometimes

be misleading. Therefore, use caution when evaluating this data point.

3.5.2.2.3 File Opens

The file opens field is used to display the number of file opens

that have occurred since the system was booted. Applications that do

excessive file opens should generally be rewritten to minimize their

effect on disk performance.

3.5.2.2.4 EraselOs

The erase I/Os field is used to display the number of erase I/O

operations that have occurred since the system was booted. Erase I/O

operations occur after file deletions to prevent disk scavenging

(Digital, "Guide to VAX/VMS System Security).

3.5.2.2.5 Wind Turn

The window turn field is used to display the number of window

turns that have occurred since the system was booted. Window turns are
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required whenever a miss occurs to the window control block. When a

window turn occurs, fragmentation is generally responsible.

3.5.2.2.6 Wind Hits

The window hits field is used to display the number of window hits

that have occurred since the system was booted. The ratio of window

hits to window turns will provide a better estimate to the degree of

performance loss due to fragmentation.

3.5.2.2.7 Dir Hits

The directory cache hits field is used to display the number of

directory cache hits that have occurred since the system was booted.

3.5.2.2.8 Dir Miss

The directory cache misses field is used to display the number of

directory cache misses that have occurred since the system was booted.

3.5.2.2.9 Fid Hits

The file id hits field is used to display the number of file id

hits that have occurred since the system was booted.

3.5.2.2.10 Fid Miss

The file id misses field is used to display the number of file id

misses that have occurred since the system was booted.
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3.5.2.2.11 Extnthlt

The extent cache hits field is used to display the number of

extent cache hits that have occurred since the system was booted.

3.5.2.2.12 Extntmis

The extent cache misses field is used to display the number of

extent cache misses that have occurred since the system was booted.

3.5.2.2.13 Filhdrhit

The file header hits field is used to display the number of file

header cache hits that have occurred since the system was booted.

3.5.2.2.14 Filhdrmis

The file header misses field is used to display the number of file

header cache misses that have occurred since the system was booted.

3.5.2.2.15 Dirdatahit

The directory data hits field is used to display the number of

directory data cache hits that have occurred since the system was

booted.
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3.5.2.2.16 Dirdatamis

The directory data misses field is used to display the number of

directory data cache misses that have occurred since the system was

booted.

3.5.2.2.17 Bitmaphit

The bit map hits field is used to display the number of bit map

cache hits that have occurred since the system was booted.

3.5.2.2.18 Bitmapmiss

The bit map misses field is used to display the number of bit map

cache misses that have occurred since the system was booted.

3.5.2.2.19 Quotahit

The quota hits field is used to display the number of quota cache

hits that have occurred since the system was booted.

3.5.2.2.20 Quotamis

The quota misses field is used to display the number of quota

cache misses that have occurred since the system was booted.

3.5.2.2.21 #Filesopn

The files open field is used to display the number of files

currently opened on the system. Having a lot of open files is not
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necessarily a bad situation. However, it may present a cause for

concern and should dictate at least a closer look.

3.5.2.3 Disk Fragmentation Fields

The disk fragmentation fields of form number two are all of those

fields that relate to the disk's free space fragmentation statistics.

These fields are located at the bottom of the display.

3.5.2.3.1 Fragmentation Factor

The fragmentation factor field is used to display the

fragmentation factor value associated with the current volume. This

value is a measure of the degree of fragmentation on the volume. As it

increases, the more influence volume fragmentation is having on disk

performance. The fragmentation factor calculation is shown below.

TOTAL NUMBER OF FRAGMENTS
FRAGMENTATION FACTOR =

( FREE BLOCKS / CLUSTER SIZE )

3.5.2.3.2 Fragmentation Statistics

The remaining fields in the disk fragmentation class of form

number two, have been grouped into the fragmentation statistics

category. These fields are used to denote the number of extents of

varying sizes available on the disk. For example, in figure 3-8, page

40 from above, there are 826 extents of size one to three blocks on the

volume. Also, notice that there is not an extent larger than 1001.
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This implies that if a user needed to create a contiguous file greater
than 1001 blocks, the disk would need to be restructured. The free

space fragmentation statistics shown on form number two are very useful
to disk managers.

3.6 DISKMGR FUNCTION KEYS

DISKMGR uses a series of predefined function keys to allow the

user to interact with the utility. These function keys are all defined

on the keypad and are shown in the keypad diagram layout (figure 3-9).

These keys are useful for changing the appearance of the screen,

retrieving help, executing field related commands, and for moving the
token on the form. (The token is a special character ('*') that is

used to denote the current field selected on the form.) Each of the

function keys shown in the diagram will be discussed in the sections

that follow.

3.6.1 Next Field

The next field function key advances the token to the next field

of the form. If the token is currently in the last field of the form,

the token will be repositioned to the first field of the form. On form

number one, each disk display line is a field. On form number two,

each data point is a field. The keypad keys number two and six, the

right and down arrows, and a control I, are all defined as next field

function keys.
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UP

BACKSPACE
TAB

<CR>

CIRL/H

(m/i

CIRL/R

CIRL/W

V

DOUN UTT RIGHT

HffiVIOUS FIELD
NEXT FIELD

CHANGE FCRM

PREVIOUS FIELD
NEXT FIELD

REFRESH SCREEN

REFRESH SCREDL

PRESS ANY KEY TO OCNIINIE

DISKMCR

HELP

FIELD

HELP

DO

OOMAN)

REFRESH PREV

FIELD

PREV

FIELD
NEXT

FIELD

NEKT

FIELD CHANGE

PCRM

EXIT

Figure 3-9. DISKMGR Keypad Layout

3.6.2 Previous Field

The previous field function key retreats the token to the previous

field of the form. If the token is currently in the first field of the

form, the token will be repositioned to the last field of the form.

The keypad keys number four and eight, the left and up arrows, the

backspace, and a control H, are all defined as previous field function

keys.
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3.6.3 Change Form

The change form function key removes the current form being

displayed and displays the next form. When form number one is being

displayed, the change form function key requests form number two to be

displayed. Similarly, when form number two is being displayed, the

change form function key requests form number one to be displayed.

Also, when changing from form number one to form number two, the token

represents the device that will be displayed on form number two. The

keypad key enter, the carriage return key, the next screen key, and the

previous screen key, are all defined as change form function keys.

3.6.4 Refresh Screen

The refresh screen function key redraws the current form being

displayed. Since DISKMGR does not (yet) trap any broadcast messages,

the display can become invalid. The refresh screen function key is

provided to eliminate this problem. The keypad key seven and the

control keys R and W are all defined as refresh screen function keys.

3.6.5 General Help

The general help function key displays the keypad diagram shown in

figure 3-9. This display is provided such that the interactive user

can quickly determine the location of a desired function key. The

keypad key PF2 and the uppercase H are both defined as general help

function keys.
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3.6.6 Field Help

The field help function key displays the help text associated with

the current field of the form. The current field is denoted by the

location of the token on the form. By using the field help function

key, the user is provided with an on-line help facility that explains

the meaning and use of each field. The keypad key PF3 and the

lowercase h are both defined as field help function keys. Figure 3-10

shows a typical screen display after activating field help.

SVT/UTSI/HGD DISK MAN/m
10^-1988 10:55:36.08

EtdNEERINS PA81 FEES-ll lEWEL 2 MOIKIH)DUAl:

CM® PID: OOOOOCOO UIC: [004,001]
MAXBIKS: 891072 MOUNT CNT: 1
FREE BIKS: 44178 #nWNS CNT: 1
BIKS USED: 846894 REF CNT: 1
FERC USED: 95.0 ERFCR CNT: 0

PROT: (S:RWH),0:RWED,G:RWED,W:RHED)
]|CXLIICiRS:1248 MAX FIIES: 111384
fflBACKS: 14 OPHMUCNS: 6274
#SBCrCRS: 51 EEF.BUFF.SZ: 512
CLUSTER SZ: 3

FOE PRiMrrrvE & system caching sEfflrsncs ( counts since boot-up )
SPLIT lOS: 6274 DIRBCT lOS: 28418 FIIE OT0JS: 4591 ERASEIOS:

4894

TRANS CNT

TRANSACnCN COUNT PGR THE VOLUME. THIS IS THE NUMBER OF
OPEN FILES ON THE DEVICE. TRANSACIICN OOIKT IS
TNCREMENHD EVERY TIME A FAB IS CREATED AM) IBCR0®ff0)
FCR EACH FAB EEIEIED. CONTRAST/COMPARE WITH REFHffiNCE
COUNT. GII®ALLY, TRANBAdlCN CNr > REFH?0CEJXXWr.

PRESS ANY KEY TO CCNUNUE

Figure 3-10. Field Help Display
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3.6.7 Execute Command

The execute command function key executes a predetermined VMS

command. The command that is executed is determined by the current

field. By using this function key, the user is allowed to take

advantage of existing VMS utilities that are appropriate for disk

system management. The keypad key PF4, the DO function key, and the

letter R, are all defined as execute command function keys. Appendix C

lists every field and their corresponding VMS command that is executed

when selecting the execute command function key.

3.6.8 Exit DISKMGR

The exit DISKMGR function key terminates the execution of the

DISKMGR utility. Usage of this function key will cause the DISKMGR

utility to return control to the VMS operating system. The keypad key

zero and the letter E are both defined as exit DISKMGR function keys.

3.7 ERROR HANDLING

There are several errors that can occur during DISKMGR execution.

Some of these errors are caused by invalid command line values, while

others may be caused by system routines, and others may occur from an

input/output operation. With this in mind, the DISKMGR utility has

been designed to capture many expected run-time error conditions and

handle these errors in an appropriate fashion. In some instances,

DISKMGR may attempt to retry an operation, while in other cases, it may

be more appropriate to signal the error and then continue. Whatever

the cause, DISKMGR will produce an error message on the bottom line of
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the display screen. This error message will have the format shown

below.

module name - error message text

In the error message, module name is the name of the module in which

the error occurred, and error message text is a brief definition of the

error. The following paragraphs explain all of the error message text

values and their meaning.

3.7.1 Command Line Errors

Specified device does not exist" is an error message code

produced when the user has asked to monitor a device that does not

exist. The user should verify that all specified devices do exist and

that any logical name assignments that were used are valid.

Unable to validate specified device" is an error message code

produced when the user asked to monitor a device that could not be

validated at this time. The user should verify that the requested

device is available on the system.

"Specified device is not a disk" is an error message code produced

when the user has specified a valid system device, but the device is

not a disk. Since the DISKMGR utility will only monitor disk devices,

the device class code for each specified device must be disk device.

"Maximum number of devices exceeded" is an error message code

produced when the number of devices requested to be monitored exceeds

the maximum number allowable by DISKMGR. Currently, the maximum number
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of devices that may be monitored is limited to sixteen. This error is

caused by a design restriction which assumes a twenty-four line display
device where eight of these lines are reserved by DISKMGR.

3.7.2 System Service Errors

"Error spawning DCL command" is an error message code produced

when an internal VMS command was attempted. This error has two

probable causes. The first, and most likely cause of the error, is

that the user's process has exhausted the number of subprocesses that

it may create. If this is the case, the user should see the system

manager for appropriate quota modifications. The second cause that

should be considered is that there may not be a command line

interpreter associated with the created subprocess. This can occur

when DISKMGR has been created as a detached process.

"$GETDVI returned error" is an error message code produced when

the VMS system service $GETDVIW returned an error code. This error is

generally a severe error that will cause the DISKMGR utility to

terminate. Associated with this message is another error message from

the operating system.

"Error obtaining system time" is an error message code produced

when the current system time could not be obtained. This error code is

produced by a call to the VMS system service $GETTIM.

"Error converting time to ASCII" is an error message code produced

when the VMS system time is converted into a character string format.
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This error code is produced by a call to the VMS system service

$ASCTIM.

BITMAP file" is an error message code produced when

DISKMGR is unable to read a device's BITMAP.SYS file. This error is

most likely due to the lack of privileges on behalf of the user. To

manipulate the BITMAP.SYS file, the user minimally needs read access.

3.7.3 Input/Output Errors

"Could not unpaste virtual display" is an error message code

produced while trying to change forms. This error occurs when the

screen management routines tried to remove a display that either did

not exist or was never pasted to the pasteboard. This error will

result if DISKMGR's internal I/O data structures are corrupted.

"Error saving current screen display" is an error message code

produced when the user selected the execute command function key. When

this function key was activated, the DISKMGR utility directed the

screen management routines to save the current screen display. Again,

this error will result if the internal I/O data structures are

corrupted.

"Error restoring screen display" is an error message code produced

when the screen management routines tried to restore a screen display.

This message is usually associated with the previous message.
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'Error creating pasteboard" is an error message code produced when

the screen management routines were unable to allocated the specified

output device. DISKMGR always directs its output to the logical name

SYS$OUTPUT. The user should verify the definition of this logical
name.

"Error creating virtual display" is an error message code produced
when the screen management routines were unable to create a virtual

display. This error will result if the internal I/O data structures

are corrupted.

"Error converting value" is an error message code produced when an

integer or real value is converted to character format. All values

displayed by DISKMGR are of an assumed size and magnitude. If a value

were to exceed these boundaries, this error message will result.

"Error writing character to display" is an error message code

produced when the screen management routines encountered an error while

updating the physical display.

"Error reading keystroke" is an error message code produced when

the function key input routine cannot read a function key. This error

is most likely caused by a user cjuota being exceeded.

"Error unpasting virtual display" is an error message code

produced when removing a display from the pasteboard. This can occur

when removing a help display or when changing forms.
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3.8 DISKMGR DISCLAIMER

This public domain software is provided on an "as-is" basis. Use

of DISKMGR is at user's own risk. However, this utility has been

tested and a great deal of effort has been made to remove any errors.

It is possible that some rare combination of factors, such as a change
in the ODS-2 file structure, may cause DISKMGR to give invalid results.

Therefore, this utility is furnished free of charge and the author asks

to be made aware of any known errors caused by using this utility.

Please feel free to notify the author with any deficiencies or

recommendations.

3.9 SUMMARY

In this chapter, a complete overview of the functions available to

the DISKMGR user has been presented. The means of invoking these

functions, and their purpose, was explained. Also, this chapter

defined the environment required for DISKMGR execution. Examples were

given to guide the user through initial setup of the DISKMGR

environment, an environment that includes the proper use of logical

names, the use of a help library, and the definition of the DISKMGR

command. This chapter also defined the meaning of every displayable

field and summarized their importance in regard to disk management.

Finally, a set of error codes, was presented. This chapter is

structured to be read as a user's guide and it hopefully contains all

of the information necessary to operate and understand the DISKMGR

utility.
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CHAPTER 4

PROGRAMMER'S REFERENCE MANUAL

This chapter provides a detailed look at the various subsystems

involved in the DISKMGR utility. Each module of the DISKMGR utility is
describe through a discussion of its algorithm. Also, this chapter
summarizes the use of the VMS provided utilities and how the DISKMGR

utility is used to take advantage of the powerful VMS operating system.
All in all, this chapter retraces the development of the utility and

provides the reader with sufficient reference material to better

understand the utility as a whole.

4.1 DISKMGR

The DISKMGR utility may be decomposed into six major subsystems,

each of which were developed in order to simplify the design of the

overall utility. Quite a bit of time was devoted to doing a structured

design of the system before any code was actually written. It was

during this design process that each of the subsystems surfaced. The

benefits that can be obtained from a good design are numerous and the

interested reader should consult another source for more detail on how
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to prepare for a structured design implementation. (For example,

Page-Jones, "The Practical Guide to Structured Systems Design".)

As described in chapter III, the DISKMGR utility provides a disk

system manager with a means to monitor and evaluate disk performance

without encountering the stumbling blocks associated with the current

VMS system management architecture. To achieve this end, DISKMGR was

designed to provide its user with a clear and concise set of routines

that can be an example for other programming efforts, while at the same

time maintaining a design within the DISKMGR utility for later code

development. In its present format, the DISKMGR utility provides aid

to the disk system manager in only one aspect of the tuning cycle:

data gathering. Hopefully, the design has been such that adding more

capabilities, such as data analysis, will now follow with little or no

redesign. This should be an important design requirement for any

project, no matter the size. The DISKMGR utility does provide basic

data analysis to its user through on-line field help. Although this is

more than many existing utilities provide, this does not constitute

data analysis in regards to the tuning cycle described in chapter II.

To briefly overview each of the subsystems, the structure chart in

figure 4-1 will prove useful. As depicted in the given structure

chart, the DISKMGR utility can be understood best by partitioning the

system into black boxes. Each black box has its own unique function

that is an essential part of the overall system, but not dependent on

any other part of the system. For example, this partitioning shows

that all input to the system must be handled by the Read Function Key

subsystem. Unless there is a great interest in knowing how the input
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from the user is handled, this subsystem can be ignored completely by

someone deciphering the code. The remaining sections of this chapter

are devoted to each subsystem in turn. Vithin each subsystem, its

appropriate black box is opened up, and the details of its design are

examined.
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Figure 4-1. DISKMGR Top Level Structure Chart

4.2 PARSE COHMAHD LINE SUBSYSTEM

The Parse Command Line subsystem performs command line input and

syntax analysis for the DISKMGR utility. This section looks at this

subsystem in detail.
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4.2.1 Command Input And Syntax Analysis On VMS

VMS provides a means for users to create their own DCL commands.

It IS possible for a user to create a command complete with qualifiers

and parameters such that it will look like a standard VMS command to an

unsuspecting user. To create a command, a command line definition

(OLD) file must be created. This file will then be applied to the

user's command table by the SET COMMAND command. The DISKMGR utility

implements some of the features available with the CLD utility (for a

more complete reference, see Digital, "VAX/VMS Command Definition

Utility Reference Manual").

4.2.2 The DISKMGR Command Line Definition

To begin the specific discussion of the DISKMGR command, the file

DISKMGR.CLD is now presented.

DEFINE VERB DISKMGR
IMAGE "MS_EXE!DISKMGR.EXE"
QUALIFIER DEVICES, VALUE(LIST)
QUALIFIER FULL
QUALIFIER EXCLUDE, VALUE(LIST)
QUALIFIER ALL
QUALIFIER UPDATE, VALUE(TYPE=$NUMBER)

Figure 4-2. DISKMGR Command Definition File

The CLD file starts with the command name and the image (program)

that is to be executed. In the example above, DISKMGR is the command

(verb) and MS_EXE:DISKMGR.EXE is the executable program (image). Five

qualifiers are a part of the DISKMGR syntax. These include /DEVICES,
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/FULL, /EXCLUDE, /ALL, and /UPDATE. The /DEVICES and /EXCLUDE

qualifiers are defined to accept a list of arguments and the /UPDATE

qualifier is defined to accept any value that can be translated to a

number. The /ALL and /FULL qualifiers do not require values. The VMS

command line parsing routines will not invoke the image if any portion

of the specified syntax has been violated. The use of these qualifiers

are detailed in chapter III of this manual. Our main concern in this

subsystem is how to manipulate the command line.

Once the CLD file has been defined, the command may be added to

the user's command table by the SET COMMAND command. To add the

DISKMGR utility to a user's process command table, enter the following

command.

$ SET COMMAND DISKMGR

Adding the command in this fashion is sufficient for the study

proposed here. However, there are means in which the command can be

added to the DCL table that is known system wide. The above example

only adds the command to the process specific command table and will

only be valid for the duration of the process. To remove the command

from the user's process command table, use the /DELETE qualifier with

the above command.

4.2.3 Modules Of The Subsystem

Now that the command syntax definition has been explored, it is

the responsibility of the Parse Command Line subsystem to determine the
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presence or absence of each command line qualifier. VMS provides

command line interface (CLI) routines within the Run-Time Library that
permit checking for the presence of such qualifiers. Other CLI

routines return values specified by a qualifier. The following modules
comprise the Parse Commmand Line subsystem and are shown in the

structure chart of figure 4-3.
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Figure 4-3. Parse Command Line Subsystem Structure Chart
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4.2.3.1 PARSE_COMMAND_LINE

The PARSE_COMMAND_LINE module is the controlling module of this

subsystem and is responsible for the actual run-time evaluation of the

user specified command string. That is, this module will check for the

presence of qualifiers, retrieve values for the specified qualifiers,

provide default values for missing qualifiers, and perform command line

consistency checking. To perform these operations, the Run-Time

Library routines CLI$PRESENT and CLI$GET_VALUE are employed to parse

the command string.

To begin with, the command line is evaluated for the presence of

the /ALL qualifier. If the qualifier is present, then a call to

retrieve all known disks on the system is generated. If the qualifier

is not present, the command line is evaluated for the presence of the

/DEVICES qualifier. If this qualifier is present, then a call to

retrieve only the specified devices on the command line is generated.

If neither of the /ALL or /DEVICES qualifiers are found, the module

defaults to the /ALL qualifier. In either case, this portion of the

module produces a (possible empty) list of devices to be monitored.

Once the evaluation of the /ALL or /DEVICES qualifier has been

completed, the command line is evaluated for the presence of the

/EXCLUDE qualifier. If the qualifier is present, then a call to remove

all excluded devices is generated. All devices represented in the

/EXCLUDE list will be removed from the set of devices determined in the

first step of this algorithm. The output from this second step is a

finalized device list to be monitored by DISKMGR.
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Step three in the algorithm specifies the command line be

evaluated for the presence of the /FULL qualifier. If this qualifier
is found on the command line, then the initial form to be displayed
will be form number two with device one from the device list. If the

qualifier cannot be found on the command line, the initial form will be

form number one and all devices will be displayed.

The last and final step in the algorithm is the determination of

the update rate. This step begins by determining the presence of the

/UPDATE qualifier on the command line. If the qualifier is present and

a value is specified, then the specified value will be used as the

display update rate. If the qualifier is present and no value has been

specified, or, if the qualifier is not present, then the default update

rate of five seconds will be used. (Please note, the update rate is an

integer value which specifies the number of seconds between display

updates.)

Upon termination of this algorithm, control is returned to the

invoking module. A status code representing the success or failure of

the module is returned as the function's value. The following

paragraphs detail the modules described in the above algorithm.

4.2.3.2 GET_ALL_DEVICES

This module is invoked if the /ALL qualifier was used on the

command line or if neither of the /ALL or /DEVICES qualifiers were

used. The main purpose of this module is to supply its caller with a

device list consisting of every possible disk drive currently
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configured on the computer system. To accomplish this task, the

following algorithm is executed.

First, a subprocess is created using the Run-Time Library routine

LIB$SPAWN. This subprocess executes the VMS command

"$@MS_COM:GETDEVS.COM" where MS_COM is the logical name of the

directory where the file GETDEVS.COM resides. The specified VMS

command procedure, and an example output file generated by the command

procedure, are now shown in figures 4-4 and 4-5.

$ DEFINE SYS$OUTPUT MS COM:GETDEVS.OUT
$ SHOW DEVICE D
$ PURGE MSCOM;GETDEVS.OUT

Figure 4-4. MS COM:GETDEVS.COM

DEVICE DEVICE ERROR VOLUME
NAME STATUS COUNT LABEL

DRA3: MOUNTED 0 PAYROLL
DUAO: MOUNTED Q SYSTEM
DUAl: MOUNTED Q ENGINEERING
DUA2: MOUNTED 0 ACCOUNTING
DUA3: MOUNTED 0 DRIVE3

FREE TRANS MNT

BLOCKS COUNT CNT

183387 2 1

109584 124 1

44178 1 1

55866 2 1
57186 1 1

Figure 4-5. MSCOM:GETDEVS.OUT

As can be seen, the above command procedure creates a file,

MSCOM:GETDEVS.OUT, which contains a list of all disk devices on the

system. When the command procedure exits, the subprocess is

terminated, and control is returned to GET ALL DEVICES.
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The second step in the algorithm is the processing of the file

MS_COM:GETDEVS.OUT. The file is opened for formatted, sequential,
readonly access, with the assumption that the file does already exist.
The header lines in the file are skipped and true processing starts

with line four of the file. The device name is stripped from the input
line and a list of the device names is created. Proceesing of each
line continues until end-of-file is detected or the maximum number of

displayable devices is exceeded. In either case, upon termination of

this module, a (possibly empty) list of device names is returned to the

caller. Also, a status code representing the success or failure of the

algorithm is provided as the function's value.

A.2.3.3 GET_SPECIFIED_DEVICES

This module is invoked if the /DEVICES qualifier was present on

the command line. The main purpose of this module is to supply its

caller with a device list consisting of every disk drive specified by
the user. To accomplish this task, the following algorithm is

employed.

By issuing repeative calls to the Run-Time Library routine

CLI$GET_VALUE, all specified devices become known to the module. Once

a device is known, it must pass a three-part validation test before it

is entered into the device list. The first step of the validation

guarantees that the specified device is a legally translatable logical

name. The next step in the validation process guarantees that the

specified device is not already present in the device list. This step

eliminates duplicates from the command line. The third and final step
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of the validation procedure is used to verify that the specified device
IS a disk. If a specified device fails any of these validations, it is
not placed into the device list. Processing continues for every device
found on the command line until all devices are processed, or until the
maximum number of displayable devices has been exceeded. In either

case, upon termination of this module, a (possibly empty) list of

device names is made available to the caller and a status code

representing the success or failure of the algorithm is returned as the

function's value.

4.2.3.4 REMOVE_EXCLUDED_DEVICES

This module is invoked if the /EXCLUDE qualifier was present on
the command line. The main purpose of this module is to supply its

caller with an updated device list. The updated device list will not

contain any devices that are present in the exclude qualifier's list.

To accomplish this task, the following algorithm is incorporated.

Just as with the /DEVICES qualifier, repeative calls to

CLI$GET_VALUE are used to determine every device in the exclude

qualifier's list. Once a device is parsed from the command line, it
must be translated to its most basic equivalence name. By comparing
this equivalence name with each name in the device list, all excluded

devices can be eliminated. Processing continues in this fashion for

every device found on the command line and terminates when all devices

have been processed or all of the devices in the device list have been

eliminated. In either case, upon termination of this module, a
(possibly empty) list of device names is made available to the caller
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and a status code representing the success or failure of the algorithm

is returned as the function's value.

4.2.3.5 Form Determination

Form determination is actually a few lines of code within the

module PARSE_COMMAND_LINE. These few lines are very simplistic in

their design and very little can be said to enhance their meaning.
However, these lines do serve a useful function by determining the

presence of the /FULL qualifier and then initializing the starting

display to its appropriate value. That is, if the /FULL qualifier is

specified on the command line, the starting display will be form number

two with device one from the device list. If the /FULL qualifier is

omitted from the command line, the starting display will default to

form number one with a brief display of all devices in the device list.

4.2.3.6 Update Rate Determination

Update rate determination, like form determination, is actually a
few lines of code within the module PARSECOMMANDLINE. This set of

lines determines the presence of the /UPDATE qualifier and then

determines the value specified by the /UPDATE qualifier. That is, if
the /UPDATE qualifier is present, and a value has been specified along
with the qualifier, then the user-supplied value will become the udpate

rate. If the qualifier is omitted from the command line, or if there

is not a value specified with the /UPDATE qualifier, the update rate

will default to five seconds.
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4.2.3.7 DEVICE_IS_DISK

This module is invoked during the validation of input devices by
the GET_SPECIFIED_DEVICES module. This function is used to validate

each specified device to determine if the device is an actual disk on

the system. This module returns to its caller a logical boolean value

signifing that the device is a disk (.TRUE.) or the device is not a

disk (.FALSE.).

4.2.3.8 TRANSLATEDEVNAM

This module is invoked by either of the two modules

GET_SPECIFIED_DEVICES or REMOVE_EXCLUDE_DEVICES. The purpose of this

module is to translate a given device name to its most primitive

equivalence name. For example, a user might specify a device,

MY_DISK_NAME, that could be a logical name for HSCOOO$DUAO:, the

physical equivalence name. This module is responsible for providing
the logical name translation to its caller. The reason equivalence

names are needed is because VMS allows a user to define multiple

logical names for any one physical name. If equivalence names are not

used, then a command of the form would not produce the correct display

if we assume WORKDISK and DISK2 are the same physical disk. (If the

reader is not familiar with the use of logical names on VMS, see

Digital, "Guide to Using DCL and Command Procedures". Suffice it to

say that logical names are a very powerful and useful tool under VMS.)

$ DISKMGR/DEVICE=(DISKI,01SK2)/EXCLUDE"(WORKDISK)
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4.3 READ FUNCTION KEY SUBSYSTEM

The Read Function Key subsystem performs user input for the

DISKMGR utility. This section looks at this subsystem in detail.

4.3.1 User Input/Output With Screen Management Of VMS

The VMS operating system is a very powerful, well developed
operating system. One of its greatest advantages, however, is its set

of utilities, libraries, and interfaces that come bundled on top of the

operating system. One such notable enhancement to VMS during the past
major release has been the addition of a set of screen management

routines that provide device-independent display capabilities. This

set of routines is used extensively by the Update Screen subsystem to

provide for user input. (See Digital, "VAX/VMS Run-Time Library

Routines Reference Manual" for details on all of the SMG calls

available for screen management.

There are several screen management routines available for reading
user input from a terminal. However, when developing a useful utility,
a very basic design decision must be made; the designer must decide in

what format user input will occur. Should the user be allowed (forced)
to use long, English-like commands to interact with the utility? Or

perhaps, the user should be allowed to enter shorter, more cryptic
commands and save a few keystrokes. Alas, neither of these ideas are

viewed with much favor by VMS and its users. VMS tradition has taught
its system programmers that the easiest and cleanest method of user

interface is through the use of function keys. Editors, debuggers, and

the like, all have a set of commands available in one or two keystrokes
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that perform common everyday functions. Furthermore, a user can

remember "PPa" for help, but may not remember the correct syntax to
ready a domain in Datatrieve (Datatrieve is a report generation utility
that requires the user to enter English-like commands and does not

allow many abbreviations). Given this power, DISKMGR was designed to
allow the use of function keys for acquiring user input.

4.3.2 Modules Of The Subsystem

Now that the reasoning for the use of function keys has been

detailed, the discussion can now concern itself with the how, rather

than the why. It is the responsibility of the Read Function Key

subsystem to acquire the function key input, process the selected key,
and then perform the option specified by the key. The modules created

from this subsystem are shown in figure 4-6.
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Figure 4-6. Read Function Key Subsystem Structure Chart
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4.3.2.1 READ_FKEY

The READ_FKEY module is the initial module used in the Read

Function Key subsystem. The purpose of this module is to poll the user

input device (the terminal keyboard) for a function key. If a function

key IS selected within update rate seconds, it will be returned to the

invoking module. If a function key is not selected within the update
rate period, control is returned to the invoking module with

appropriate status. Since structured design techniques have been used,
this module does not, and should not, be responsible for any function

key validations. Structured design methodology dictates that each

black box have one, and only one, function. Therefore, this module

simply reads the next keystroke and reports the value to its caller.

The actual reading of the keystroke is accomplished by using the screen

management routine SMG$READ_KEYSTROKE with an appropriate virtual

keyboard identifier.

4.3.2.2 PROCESSFKEY

The PROCESSFKEY module receives as input the user-selected

function key that was acquired by the READFKEY module. It is the

responsibility of this module to validate the function key and

determine its meaning within the DISKMGR utility. This module returns

a status code to its caller designating the classification and validity

of the function key. For example, a user may select either the

carriage return, the zero key on the keypad, the next screen key, or

the previous screen key, in order to signal the DISKMGR utility to

change form. It is the intent of this module to process any of these
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function keys, but always return a designated code to the caller that

means change form. With this design, the process of allowing an

additional key to also mean change form is dedicated to this module;
where all function keys are defined. In any event, this module returns

a status code to its caller detailing the classification and validity

of the selected function key.

4.3.2.3 CHANGE_FORM

This module is invoked when the change form function key is

selected by the user. The main purpose of this module is to configure
internal DISKMGR variables such that the next invocation of the Update
Screen subsystem will result in a new form being displayed. To achieve

this goal, the CHANGE_FORM module performs two distinct steps.

First, the current form on the display is erased. This step is

necessary to insure that data occlusion does not occur. The second

step is used primarily to change the internal variable FORM to its new

value. However, when the display changes from form number one to form

number two, which device should be displayed? The correct action is to

display the device currently selected by the token on form number one.

Therefore, an additional step is needed to set the correct device when

changing to form number two.

4.3.2.4 EXECUTECOMMAND

This module is invoked when the execute command function key is

selected by the user. The main purpose of this module is to provide a

means for executing existing VMS utilities to enhance the usefulness of
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the DISKMGR utility. To achieve this goal, each field on the form has
been associated with a standard VMS command (see appendix C). By
selecting the execute command function key, the EXECUTECOMMAND module

vill initiate the following algorithm.

First, the field's associated VMS command is checked to determine

if a device name parameter is required (SHOW DEVICE/FILES requires the
user to specifiy a specific device). If the device name is required in

the command string, it is added at this time. Next, the screen

management routines are requested to save the current physical screen

description. This is recommended practice when performing output with
routines that are not using the screen management routines. After the

screen description is saved, the VMS command for the particular field

is executed by using the Run-Time Library routine LIB$SPAWN. LIB$SPAWN

actually creates a subprocess that executes the given VMS command

(Digital, "VAX/VMS Run-Time Library Routines Reference Manual"). When
the subprocess terminates, control is returned to the EXECUTE COMMAND

module. Finally, a screen management call to restore the physical

screen definition is executed and control is returned to the invoking

module.

4.3.2.5 REFRESH_SCREEN

This portion of the subsystem is actually a few lines of code in

the main body of the DISKMGR utility. When the refresh screen function

key is selected by the user, a call is made to the Update Screen

subsystem to redraw the entire display. The purpose of including this

discussion within the Read Function Key subsystem is to provide
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consistency by keeping most function key processing linked to other

function key processing. The exception to this rule is the User Help
subsystem which also depends on function key input. However, the User

Help subsystem is of such importance to the DISKMGR utility that it

clearly has earned its right to be a separate subsystem.

4.3.2.6 UPDATE_TOKEN

This module is invoked whenever the next or previous field

function keys are selected by the user. The main purpose of this

routine is to update the position of the token that is used to identify
the current field. To accomplish this task, the current display

position of the token must be erased. Then, depending on the function

key selected, the token is moved. If next field is selected, the token

is advanced one position with care taken to wrap-around if the token

moves past the last field on the form. Similarly, if previous field is

selected, the token retreats one field position with wrap-around if the

token moved past the first field on the form. In essence, this module

could be part of the Update Screen subsystem, but, it has been placed

in this subsystem for consistency.

4.4 USER HELP SUBSYSTEM

The User Help subsystem provides on-line help messages to

interactive users of the DISKMGR utility. This section looks at this

subsystem in detail.
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4.4.1 Creating And Maintaining A Help Library

One of the major advantages of the DISKMGR utility is the

accessibility of information. The DISKMGR utility attempts to make

important disk management data available from within one utility rather
than forcing the user to navigate several utilities to gather the

required data. Coupled with this issue is the desire that once the

data is gathered, the user should be able to interpret it. All too

often, a disk system manager may gather volumes of data, but its

meaning will be unclear. The DISKMGR utility eliminates some of this

frustration by providing interactive help text for every displayable
field. The following paragraphs discuss the use of VMS help libraries
and some of the benefits they provide (for a more detailed discussion,
the interested reader is refered to Digital, "VAX/VMS Librarian

Reference Manual").

Help libraries contain modules of help text that provide users

with information about a program. A user may retrieve help text at the

VMS command level (see chapter III) or by using a set of Librarian

routines that are callable from many languages. Any utility that is to

be considered complete, should have a help library for use by

interactive users. The DISKMGR utility provides a help library that an
interactive user may browse from the VMS command level, and, this same

help library is also manipulated by the user at run-time to provide

field specific help. Figure 4-7 is the display shown when a user

invokes the DISKMGR help library from the VMS command level.
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DISKMGR VI.0 HELP LIBRARY

The UraCMGR utility is an interactive disk subystan
na^er for use on VAX/VMS systems. The DISKMGR
conmand has the following format:

nrSKhCR [/FULL] [/UPnAIE[=n]] [/ALL] -
[/EXCUlB.(disk[,...])] [/EEVICES=(disk[,...])]

Additional information available:

Qualifiers

/EEVICES /FULL /EXCLUDE /ALL /UPIME
Exaoples

03iaCMGR nrSKMGR Subtopic?

Figure 4-7. VMS Help Screen - DISKMGR

Basic manipulations involved with creating and maintaining the

DISKMGR help library may be done from the VMS command level. To create

the help library, a file, MS_HELP:DISKMGR.HLP, describing all of the

desired help modules must be created. The commands shown in figure 4-8
create the DISKMGR help library and make it accessible from the

standard VMS HELP command.
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$ LIBRARY/CREATE/HELP MS_HELP!DISKMGR.HLB
$ LIBRARY MS HELPrDISKMGR.HLB MS HELPiDISKMGR.HLP
$ DEFINE HLP^LIBRARY MS_HELP:DISi^GR

Figure 4-8. Help Library Creation and Definition

The first command above creates a file, DISKMGR.HLB, which is the

actual help library. The second command defines a logical name which

allows the VMS HELP command to locate a new user-supplied help library.
(The format of the help text file mentioned above is detailed in

Digital, "VAX/VMS Librarian Reference Manual.")

4.4.2 Manipulating A Help Library From FORTRAN

VMS also provides a means to manipulate help libraries from

FORTRAN. The Librarian utility that comes with VMS provides a set of

routines that manipulate a help library in many ways. These routines

provide the capability to create, open, and delete libraries, as well

as providing capabilities to read, write, and modify data in libraries.

Their basic use in the User Help subsystem is to retrieve a help module

from the help library. The actual calls to the help library routines

are performed in the module GET_F1ELD_HELP described later.

4.4.3 Modules Of The Subsystem

The main purpose of the User Help subsystem is to provide help to

the interactive user. Help is provided by the DISKMGR utility for two

distinct purposes. The first purpose has been discussed above, that
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is, when data is being displayed, the user needs a quick and reliable

way to get help on a particular field. The second purpose of providing

help to the user is to define the layout of the function keys on the

keypad. The procedure to invoke these two types of help displays is

discussed in the following module abstracts. The actual use of

function keys to signal the User Help subsystem does overlap with the

Read Function Key subsystem, but since user help is such an important

piece of the DISKMGR utility, this functionality has been extracted

from the Read Function Key subsystem. Figure 4-9 is a structure chart

for the User Help subsystem.

4.4.3.1 HELP

This module is invoked when either of the help function keys (PF2

or PF3) are selected. This module then determines which of the two

function keys was selected and invokes the appropriate module. Within

the DISKMGR utility, the PF2 function key implies that the user is

requesting general help on the use of the keypad. The PF3 function key

is used for obtaining field help.

4.4.3.2 GENERAL_HELP

When the user selects general help, a diagram depicting the setup

of the predefined function keys on the keypad is displayed. Since this

display is constant, only a single call to the screen management

utility is needed. With this call, the current display is temporarily

overwritten with the predefined diagram. When the user has finished
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Figure 4-9. User Help Subsystem Structure Chart

viewing the general help display, the diagram is removed and the

original display reappears (via the magic of VMS screen management).

An example of this help screen in shown in figure 4-10.

4.4.3.3 PIELD_HELP

When the user selects field help, a brief help text message is

displayed on the bottom half of the current form. The help text
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Figure 4-10. General Help Diagram

message corresponding to the current field is retrieved from the help

library. The actual retrieval of the help text is handled by modules

that are discussed later. This module is responsible for updating the
display with the retrieved help text, and then removing the help text
when the user is ready to continue. An example of a display after a

field help selection is shown in figure 4-11.
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Figure 4-11. Field Help Display

4.4.3.4 GET_FIELD_HELP

This module and the GETHELPLINE module work as a team to
retrieve text from the help library. In trying to understand the
method of retrieving text from a help library, the Librarian routine
LBR$OUTPUT_HELP must be examined a little more closely.
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GET_FIELD_HELP invokes LBR$OUTPUT_HELP passing GET_HELP_LINE as
the address of a subroutine to receive the help text. Also, the field
name of the current token position, which corresponds to the key value
in the help library, is passed to the Librarian routine along with the

appropriate library name. When the call completes, GETHELP LINE has

inserted into an array of character strings, the retrieved help text.
This help text is then returned to FIELDHELP in order to be displayed.

4.4.3.5 GET_HELP_LINE

GET_HELP_LINE receives as input from the LBR$OUTPUT_HELP routine,
a character string representing a line from the help library. This

module then inserts the line into an array of character strings that
will eventually contain all of the help text for the current field.

This module is unique in that it is called indirectly by GET_HELP_LINE.

4.5 GET DEVICE INFORMATION SUBSYSTEM

The Get Device InforeatIon subsystem provides all the necessary
device data points to the DISKHGR utility. This section looks at this

subsystem in detail.

4.5.1 Using VMS System Services

As mentioned earlier, one of VMS' most admired attributes is its

great assortment of utilities available to all users. A few of these

utilities have been discussed under previous subsystems. This

subsystem uses some routines that have a special name; system services.
In general, a VMS system service is a routine that returns information
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related to some process, device, or other aspect of the system (for a
more detailed discussion of all the possible system service calls,
refer to Digital "VAX/VMS System Services Reference Manual"). All

system services begin with an SYS facility abbreviation when used in

FORTRAN. Furthermore, all system services are written as functions

where the function value returned is a status code that can be used to

detect the success or failure of a system service call. System

services play an important role in the Get Device Information

subsystem.

4.5.2 Modules Of The Subsystem

The DISKMGR utility employs the SYS$GETDVIW system service to

return information on the status of devices connected to the system.

The scope of the SYS$GETDVIW system service has been narrowed even

further by the DISKMGR utility, in that only disk device information is

requested.

The SYS$GETDVIW system service returns device dependent

information to its caller. The information returned to the caller is

defined through a structure known as an itemlist. An itemlist is a set

of pointers and addresses for defining the information to be returned

and where the returned information is to be stored. It is through the

use of the itemlist data structure that many VMS system services

receive and return data. For more information on the layout of the

itemlist structure, figure 4-12 will prove useful.

92



31
15

ITEM CODE BUFFER LENGTH

BUFFER ADDRESS

RETURN LENGTH ADDRESS

STRUCTURE /ITMLST/
UNION

MAP

INTEGER*2 BUFFER LENGTH
INTEGER*2 ITEM CODE
INTEGER*4 BUFFER ADDRESS
INTEGER*4 RETURN LENGTH

END MAP

MAP

INTEGER*4 END LIST
END MAP

END UNION
END STRUCTURE

Figure 4-12. Itemlist Data Structure in FORTRAN

As comprehensive as the list of VMS system services seems, the

development of the DISKMGR utility determined a very noticable hole.
There does exist a need for a system service that would return

information regarding system performance. Such a service, perhaps
SYS$GETSPI, could reach into the executive data areas of VMS and return
performance data that is already being maintained by VMS. However,
such a routine does not exist (yet), and these data values must be

retrieved by a more brute-force method (see module GET_PMS_DATA). The
modules of the Get Device Information subsystem are shown in figure
4-13.
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Figure 4-13. Get Device Information Subsystem Structure Chart

4.5.2.1 GET_DBV_INFO

The GET_DEV_INPO module is the controlling module of this
subsystem and is responsible for gathering all device specific
information. That is, this module will make all of the calls necessary
to retrieve the appropriate information on each device being monitored.
To perform this data gathering, all modules within this subsystem
perform a very specific task.
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Before the algorithm used by this module can be understood, a fev
of the major data structres should be considered. The information
gathered for each device can be classified as belonging to one of tvo

groups, brief or full. The brief set of data points are composed of
all data needed to display form number one. The full set of data

points are composed of all data needed to display form number tvo.

When manipulating form number one, the DISKHGR utility must navigate
through many copies of the brief set of data points (one for each

disk). When manipulating form number tvo, only one set of brief data

points and one set of full data points are needed (only monitoring one
disk). The actual structures used to define the brief and full data

points are in an include file, MS INCDEV ATT.INC, listed in appendix
B.

Now that the major data structures for GET_DEV_INFO have been
defined, our attention can now be addressed to the algorithm used to

implement this module. To begin with, GET_DEV_INFO initializes the
itemlist data structure. This allows the retrieved data to be placed
in the correct locations of the device attribute structure (described
in the previous paragraph). The next step of the algorithm involves a

call to determine which set of data points needs to be retrieve. For

example, if form number one is being displayed, there is not a need to

retrieve all of the full data points since the full set of data points
will not be displayed.

The third and last step of the algorithm retrieves all of the

device information to be used on the current form. A call is issued to
the VMS system service SYS$GETDVIW to retrieve the data points

95



available to it. This call is made regardless of the form being
displayed. If form number one is being displayed, the algorithm

terminates at this point. If form number two is being displayed, the
algorithm must retrieve the file system performance statistics and the

fragmentation statistics of the specified device. After all needed
data points have been gathered and placed in the appropriate data

structures, the algorithm terminates.

4.5.2.2 INIT_ITEMLIST

INIT_ITEMLIST is the module responsible for initializing the
itemlist data structure. This initialization occurs at the beginning
of each cycle through the Get Device Information subsystem. This

module defines the destination addresses of where the retrieved data

points are to be stored. This module also defines the appropriate
return lengths for each selected data point. Upon termination, a
status code defining the success or failure of the module is returned

to the caller.

4.5.2.3 SET_ITEMLIST

SETITEMLIST is the module responsible for optimizing the

itemlist. As mentioned earlier, the itemlist consists of all data

points to be retrieved by a single call to SYS$GETDVIW. However, if

form number one is the current form, and a full set of data points are

retrieved, then precious CPU time has been wasted gathering data that
will never be displayed. To alleviate this problem, SETITEMLIST

checks the current form being displayed and then sets the appropriate

96



end of list marker in the itemlist data structure. By optimizing the
number of data points to be retrieved, CPU time is conserved. This
module then terminates and returns a function status value to its
caller.

4.5.2.4 GET_PMS_DATA

The purpose of this module is to retrieve all of the performance
management statistics needed by the DISKMGR utility. The writable

executive areas of the VMS kernal consist of many data values used to
describe the cumulative system performance. These data values are the
same values that are sampled by the VMS Monitor utility for most of its
data. For instance, file system performance monitor data may be found
that describes the performance of the On-Disk Structure Level 2

Extended QIO Processor (XQP). Most of the data needed by the DISKMGR
utility centers around the XQP. (A reader interested in knowing more
about the VMS executive data areas should consult Kenah, "VAX/VMS

Internals and Data Structures: Version 4.4".)

To retrieve this performance data from the system executive

requires a bit of trickery within FORTRAN. First of all, the symbols
used to denote the desired values are declared as external. Next, the
address associated with each of these values is stored in a local
variable. Finally, indirect addressing is employed to retrieve the
value stored in the executive. As mentioned earlier, a system service
to provide this data would have been useful rather than having to
process the data in this manner. When all performance data points have
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been gathered, control la returned to the caller along »lth a atatus
code detailing the success or failure of the routine.

4.5.2.5 GET_FRAG_STATS

GETPRAGSTATS is the module responsible for retrieving all of the
free space fragmentation statistics used by DISKMGR. The following
algorithm is employed to determine the disk free space fragmentation
tatus. First, a set of ranges has been predetermined by the DISKMGR

utility. These sets of ranges are counters to the number of free
blocks on a device. For example, given the range ten to twenty-five,
and a count of three, one can be assured that there are three sets of
contiguous blocks on the disk with size ten to twenty-five.

GET_FRAG_STATS employs a simple three-step algorithm. In the
first step, a call is made to read the specified device's bit map file.
Recall from chapter II that the bit map file contains a set of bits

representing the availability of each block on the disk. For each set
of free blocks on the disk, a call is then made to determine the number
of contiguous free blocks. Once the number of contiguous free blocks
is known, the appropriate counter can then be incremented. Processing
continues in this fashion until there are no more free blocks to be

processed. At this stage, the routine terminates and returns both

control and a status value to its caller.

4.5.2.6 OPEN_BITMAP

OPENBITMAP reads the storage bit map file into an extension of

process virtual address space. It then closes the bit map file to
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Insure that the file is only be locked for a small amount of time.
(This module is a macro assembly language program written originally by
James B. Fischer and submitted to the Fall 1986 Decus user's public
domain tape library. The module has been modified for use by the
DISKMGR utility.)

4.5.2.7 GETFREEBLOCKS

GET_FREE_BLOCKS processes the contents of the storage bit map file
as one long continuous string of bits. To determine the number of free
blocks on the disk, one must start at logical block number zero, and
find the first free block. Once the first free block has been located,
searching continues from this block to find the first allocated block.
The number of blocks between the first free block and the first

allocated block is the number of contiguous free blocks. It is this
value that is returned to the caller. Upon the next invocation of this
routine, processing begins with the block immediately following the
allocated block found above. (This module is a macro assembly language
program written originally by James B. Fischer and submitted on the

Fall 1986 Decus user's public domain tape library. The module has been
modified for use by the DISKMGR utility.)

4.5.2.8 CLOSE_BITMAP

As mentioned briefly in the OPENBITMAP module, the storage bit
map file is read from disk into an extension of process virtual address

space. This is made possible by using the Run-Time Library routine

LIB$GET_VM which allocates virtual memory for use by a program. The
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CLOSE_BITMAP module has the responsiblity of releasing the virtual

memory when processing of the bit map file has been completed. The

memory is released by using the routine LIB$FREE VM.

4.6 UPDATE SCREEN SUBSYSTEM

The Update Screen subsystem manages the screen appearance for the

DISKMGR utility. This section looks at this subsystem in detail.

4.6.1 Managing Screen Appearance

As described in the Read Function Key subsystem, VMS provides a

set of Run-time Library routines that are useful for device-independent

input and output. In fact, the suggested tools for managing the

appearance of the terminal screen on VMS are these SMG Run-Time Library

routines (Digital, "Guide to Programming on VAX/VMS"). Before looking
at the modules which constitute this subsystem, a brief overview of the

screen management routines is necessary.

To use the screen management facility, a user must have a

knowledge of the terms pasteboard and virtual display. A pasteboard is
a portion of the physical display device used for the output. Virtual

displays are logical displays that hold the actual output data to be

viewed by the user. To understand this a little more easily, assume

the pasteboard is the entire output screen. The screen may be divided

into multiple "windows", where each window corresponds to a virtual

display. Virtual displays may overlap one another or may be covered

entirely by other virtual displays. VMS screen management routines

guarantee that when one virtual display covers another, then if the top
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virtual display is removed, the previously hidden virtual display will
become visible. That is, the screen management routines are much more
than just a set of I/O routines. They are truly integrated and do

provide total screen management in a mode transparent to the user.

Now that a better understanding of pasteboards and virtual

displays has been obtained, this discussion can concern itself with the
manipulation of these objects. The screen management routines allow
many operations to be performed on pasteboards and virtual displays in
order to manage screen appearance. Some very useful routines are ones
to create a pasteboard, create a virtual display, view, erase, and

read/write data to a virtual display. Most of these functions are
utilized by the Update Screen subsystem.

4.6.2 Modules Of The Subsystem

The main purpose of the Update Screen subsystem is to manage the
appearance of the user's output screen. The screen management routines

mentioned in the previous section provide a consistent and reliable

design to the DISKMGR utility. Since these routines are a part of VMS,
the Update Screen subsystem will most likely be preserved even with the

introduction of new display devices. This reasoning led to the

decision to use the screen management routines for all output of the
DISKMGR utility. The modules that constitute the Update Screen

subsystem are shown in the figure 4-14.
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Figure 4-14. Abbreviated Update Screen Subsystea Structure Chart

4.6.2.1 UPDATE_SCREEN

The UPDATESCREEN module serves as the contrplling module for most
of the Update Screen subsystem. The purpose of this module is to
update the display being viewed by the user. To understand what must
be accomplished when updating the display, a look inside this module is
worthwhile. First, consider the display has been partitioned into a
background and a foreground. The background of the display is all of
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the text necessary to label the tields. The background is static in
that it does not need to be updated except uben the change form
function key or the refresh screen function key has been activated.
Meanwhile, the foreground of the display consists of all the actual
data being displayed. This information is dynamic and must be updated
during every cycle through the system. Understanding this concept is a
pre-requislte to understanding this subsystem.

The algorithm for UPDATE_SCREEN begins by determining if the

change form or refresh screen function keys have been activated. If

either of these function keys are activated, the entire background and

foreground will be redrawn. Regardless of any function key
activations, the dynamic portion of the display is always updated.
When the update routines have been completed, this module terminates.

Control and a status value are returned to the caller.

4.6.2.2 REDRAW_SCREEN

REDRAWSCREEN is the module responsible for redrawing all of the

background text. Whenever the display needs to be redrawn, this module
is invoked to redraw the static portion of the display. This is

accomplished in the following steps. First, the header of the display
must be redrawn. The header consists of the first few lines on either

form. The second step must redraw the remaining portion of the display
based on the current form being displayed. The module then terminates,
returning control and a status value to its caller.
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4.6.2.3 REDRAW_HEADER

This module is responsible for redrawing the header portion of the
current form. Since this module is the first step involved in

redrawing the entire display, initial display erasure is also performed
by REDRAWHEADER. The header consists of the first three lines of the
display where the first line is the title or banner for the DISKMGR
utility. The second line of the header contains the current date and
time display and the third line is a blank line that serves as a

separater for the header and actual form. Upon termination of

REDRAW_HEADER, control is returned to the invoking module. A status
code representing the success or failure of the module is returned as
the function's value.

4.6.2.4 REDRAWFORM1

This module is responsible for redrawing the background text

associated with form number one. This text includes the header for

each of the columns, an appropriate number of blank lines (one for each

device), and a total subheader at the bottom of selected columns. Upon
termination, a status code is returned to the caller.

4.6.2.5 REDRAW_F0RM2

This module is responsible for redrawing the background text

associated with form number two. This text includes appropriate field
labels for each value to be displayed on the form. Upon termination, a
status code is returned to the caller.
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4.6.2.6 UPDATE_DYNAMIC

The UPDATE_DYNAMIC module is responsible for updating the dynamic

portion of the display. To accomplish its task, all data points must

be updated, as well as, the system time in the header. This module

knows the format of each form and the desired output location for all

specified values. One of the problems in providing display updates is

that the screen management routines require all data to be in character

format. Therefore, all integer and real data points must be converted

to character data points before they can be displayed. However,

dynamic display updating does not occur as a series of physical writes

to the terminal, but, rather a series of writes to the virtual display.
By forcing the screen management routines to buffer the display output,
only one physical write to the terminal is generated. This technique

IS much more efficient for full display updates and should be

considered by any routine performing display updates. This module

returns a status code detailing the success or failure of the display

updates.

4.6.2.7 GET_TIME

This module is responsible for obtaining the current system date

and time in character format. This date and time character string is

then returned to UPDATE_DYNAMIC and integrated into the header portion

of the physical display. The current date and time is acquired by

using the VMS system service SYS$GETTIM which returns an eight-byte

structure. This structure is then passed to another system service,

SYS$ASCTIM, which provides the module with a twenty-three byte
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character string of the form "DD-MMM-YYYY:HH:MM:SS.CC". It is this

character string that is actually returned to UPDATE DYNAMIC.

4.6.2.8 CREATE_BRIEF_LINE

CREATEBRIEFLINE is a module invoked by UPDATEDYNAMIC whenever
form number one is being updated. The purpose of this module is to

format a character string in such a manner that it represents one line
of data for a given device on form number one. To do this,

UPDATEDYNAMIC provides this module with the device's set of brief data
points. CREATE_BRIEF_LINE then formats these data points into a

character string that contains the data points in the appropriate
columns. When formatting completes, a status code, as well as the

formatted output string, are returned to the caller.

4.6.2.9 GET_TOTALS

GET_TOTALS is a module invoked by UPDATE_DYNAMIC whenever form

number one is being updated. The purpose of this module is to

calculate the values to be displayed on the total line of form number

one. To accomplish this task, GETTOTALS is provided with a list of

all the brief data points for every disk being monitored. Appropriate
data points, such as device errors and number of free blocks, are

summed. These summations are then returned to UPDATE DYNAMIC.

4.6.2.10 CREATE_TOTAL_LINE

CREATE_TOTAL_LINE is a module invoked by UPDATEDYNAMIC whenever

form number one is being updated. The purpose of this module is to
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format a character string in such a manner that the character string
will represent the total line displayed at the bottom of form number

one. To do this, UPDATE_DYNAMIC provides this module with a set of

totals created by GET_TOTALS. CREATE_TOTAL_LINE then formats these

totals into a character string that contains the desire output in

appropriate columns. When formatting completes, a status code, as well

as the formatted output string, are returned to the caller.

4.6.2.11 OUTPUT_TOTAL_LINE

This module is responsible for displaying the total line for form

number one. The total line to be output has been created by the module

CREATE_TOTAL_LINE and is assumed to be properly formatted for output to
the display. This module returns a status code to its caller,

UPDATE_DYNAMIC, detailing the success or failure of the display update.

4.6.2.12 OUTPUT_CHARS

OUTPUT_CHARS is a general purpose module used by several other

modules in the Update Display subsystem. Its function is to output a

character string value of a specified length onto a virtual display.

The output will occur at a specified row and column offset in the

virtual display. An appropriate status value is returned to the

caller.

4.6.2.13 OUTPUT_INTEGER

OUTPUT_INTEGER is also a general purpose module used by several

other modules in this subsystem. Its function is to output a specified
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integer value onto a virtual display. The integer value may optionally
be zero filled within a field and is output at a specified row and

column offset in the virtual display. An appropriate status value is

returned to the caller.

4.6.2.14 INSERT_INTEGER

INSERT_INTEGER is a general purpose module used quite frequently
by many other modules in the Update Screen subsystem. Its purpose is

to convert an integer value to a character string suitable for output

to a virtual display. The length of the output value is passed as a

parameter into the module. If the length parameter is less than zero,

then the character string returned will be padded with leading zeroes.
An appropriate status value is returned to the caller.

4.6.2.15 OUTPUT_REAL

OUTPUT_REAL is a general purpose module used by several other

modules in this subsystem. Its function is to output a specified real

value onto a virtual display. The real value may be displayed with any

precision to the right of the decimal point by supplying the desired

value as the resolution parameter. Output occurs to a specified row

and column offset in the virtual display. The width of the output

field IS controlled by the length parameter passed to the module. An

appropriate status value is returned to the caller.
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4.6.2.16 INSERT_REAL

INSERTREAL is also a general purpose module used quite frequently
by many other modules in the Update Screen subsystem. Its purpose is
to convert a real value to a character string suitable for output to a

virtual display. The length of the output value is passed as a

parameter into the module as well as the desired resolution. An

appropriate status value is returned to the caller.

4.6.2.17 GET_PROT

One of the attributes associated with every device is its

protection code. The protection code is used by VMS to define the

class of users which may access the device. When the device protection
data point is retrieved in the Get Device Information subsystem, it is

retrieved as a four-byte structure. It is the responsibility of this
module to convert the acquired four-byte structure into a format

understood by most VMS users.

The first four bits of every byte define the access protection for

each of the four VMS access modes (system, owner, group, and world).

Within each byte, bit zero is the read code (R), bit one is the write

code (W), bit two is the execute code (E), and bit three is the delete

code (D). Access is granted if the desired bit is cleared. Knowing
the format of this standard VMS protection code mask allows this module

to reformat the protection code into a standard format for displaying
VMS protection codes. This format is shown below.

(SrRWED, OzRWED, GzRWED, WzRWED)
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Once the string has been formatted completely, it is returned to

the caller along with a status code detailing the success or failure of

the module. (A user interested in knowing more about the use of VMS

protection codes should consult Digital, "Guide VAX/VMS to System

Security" for a complete discussion.)

4.7 INITIALIZATION AND ERROR PROCESSING MODULES

The initialization and error processing modules have been grouped
together to form the sixth subsystem of the DISKMGR utility. These

modules are not a true subsystem since they do not have a clear,
concise function to perform. These modules, however, perform many
varying functions for the benefit of the first five subsystems.

4.7.1 DISKMGR Initializations

The initialization modules of the DISKMGR utility have the unique
task of performing initialization setup for all other subsystems.

Initialization in this fashion allows the other subsystems to operate
in a mode oblivious to the real world. Each of the modules defined

below have a set of responsibilities that must be performed correctly
if the entire DISKMGR utility is to function properly. The following
paragraphs define each step in the DISKMGR initialization process.

4.7.1.1 INIT_IO

The DISKMGR utility can hardly operate unless some explicit setup
for input and output has been done. The INIT_IO module is responsible

for creating the many virtual displays used by the DISKMGR utility as
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well as creating the pasteboard and virtual keyboard necessary for

input and output. The following virtual displays are created by

INIT_IO.

1. Form Number One

2. Form Number Two

3. General Help

4. Field Help

5. Message Board

Form number one virtual display is used to hold the display

representing form number one. Likewise, form number two virtual

display is used to hold form number two's display. The general help

virtual display is used to hold the keypad layout while the field help

virtual display is used to hold the field help display. Finally, the

message board virtual display is used to hold error messages generated

by DISKHGR.

In addition to creating the above virtual displays, INIT 10 also

creates the pasteboard and defines the virtual keyboard. The

pasteboard and virtual keyboard are both mapped to the SYS$OUTPUT

device (usually the user's terminal). In order to operate the DISKHGR

utility, SYS$OUTPUT must translate to a device suitable for input and

output. Once all of the virtual displays, pasteboards, and keyboards

have been created, the INIT_IO routine is terminated.
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4.7.1.2 START_IO

The function of the START_IO module is to paste an initially blank
virtual display onto the pasteboard. To do this, the current form must

have been determined from the command line. This function allows the

DISKMGR utility to begin processing without having to issue an

unnecessary call to CHANGEFORM before its first loop.

4.7.1.3 INIT_HELP

The function of the INIT_HELP module is to initialize the general
help display. This display is constant and it is never modified by the
DISKMGR utility. Therefore, to avoid delay when the user selects the

general help function key (PF2), the virtual display is defined during

initialization and simply must be pasted to the pasteboard during
run-time. This function allows the User Help subsystem to do its chore

in a more efficient manner.

4.7.1.4 INITCOMMANDS

INIT_COMMANDS is a module that maps a specified VMS command to

each field. The mapping of the commands to the field occurs during

initialization so that needless delay can be avoided when the execute

command function key is activated. This capability allows the Read

Function Key subsystem to execute without performing some type of table

lookup. For a complete list of field names and their corresponding
commands, see Appendix C.
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4.7.1.5 INIT_TOKEN

INIT_TOKEN is the module that is responsible for predetermining
the initial location of the token on the display. The token always
begins at the first field of the form, but, depending upon the command
line entered by the user, the initial form may vary. Therefore, this
module determines the initial location of the token by examining the
initial form selected by the user.

4.7.2 Error Processing And The Message Utility

Another of VMS' advantages comes from the ability of users to

supplement system error condition codes and messages with their own set
of codes and messages. This is made possible by the Message Utility
which is available to all VMS users (Digital, "VAX/VMS Message Utility
Reference Manual). To utilize this capability, a user must create a

message source file. This message source file contains a list of

condition codes and associated error messages. These message codes are
then compiled by the Message Utility and linked to the user's program.
Figure 4-15 shows the message source file used by the DISKMGR utility.

4.7.2.1 REPORT_EXCEPTION

REPORT_EXCEPTION is responsible for displaying all error messages
to the user. This module receives as input a condition code which is

defined by the Message Utility discussed above. This code is then
given to the VMS system service SYS$GETMSG. SYS$GETMSG returns to

REPORT_EXCEPTION the text associated with the given error code.
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.FACILITY DISKMGR, 1/PREFIX=DISKMGR

.SEVERITY WARNING —
ERRUNPDIS "Could not unpaste virtual display
DEVNOTEXI "Specified device does not exist "
UNAVALDEV "Unable to validate specified device.
DEVNOTDIS "Specified device is not a disk. "

msPAUN^ current screen display."Error spawning DCL command. "
ERRRESSCR "Error restoring screen display "
MAXDEVEXC "Maximum number of devices exceeded
GETDVIERR "$GETDVI returned error.

"Error obtaining system time. "
ERRCVTIME "Error converting time to ASCII. "
ERRCREPBD "Error creating pasteboard. "
ERRCREDIS "Error creating virtual display. "
ERRCVTVAL "Error converting value. "

"Error writing character to display.
ERREADKSK "Error reading keystroke. "

"Error unpasting virtual display. "
FRAGERROR "Error reading BITMAP file "

.END

Figure 4-15. Message File For DISKMGR Utility

The text returned from SYS$GETMSG is then placed in an output
message that details the module in which the error occurred. This

complete output message is then written to the message board virtual

display.

4.7.2.2 CLEARERROR

CLEAR_ERROR is a module that has the responsiblity to clear the

message board virtual display. The message board virtual display is
cleared after every ten screen updates and a blank message board
virtual display is repasted to the pasteboard.
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4.8 SUMMARY

In this chapter, a complete discussion of every module involved in

the DISKMGR utility has been presented. The basic workings of each
module have been discussed, not to show how the utility as a whole

works, but rather to show the internal workings and data structures of
each module. (Note, this chapter is intended to be a programmer's

reference guide to the DISKMGR utility. For a discussion on the

DISKMGR utility from a user's viewpoint, please consult chapter III.)
Also presented in this chapter is an overview of the many VMS utilities
used by DISKMGR. These include the command line interface (CLI)

routines, the screen management (SMG) routines, and many VMS system
services (SYS). This chapter also presented an introduction on the use

of help libraries and the message utility as well. However, all of

these utilities were presented for the reader's information and the

discussions were centered on how DISKMGR manipulates them. For

discussions on the general use of these utilities, many references were
given throughout the chapter.
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CHAPTER 5

FUTURE RECOMMENDATIONS

The desire of this thesis, to provide a utility for total disk

system management, has been accomplished with a reasonably high degree
of success. DISKMGR is a utility which is capable of gathering useful
disk management statistics, but, at the same time, it is simple and
easy to use. This chapter discusses the success of DISKMGR and

recommends future enhancements to the utility.

5.1 DISKMGR'S ACCOMPLISHMENTS

DISKMGR began with a simple goal: provide a disk management
utility that is easy to operate and easy to understand. To reach this
goal, DISKMGR was designed to be a single source utility which would

gather important disk management statistics on behalf of the user.

Also, DISKMGR should provide the user with a means to interpret and
understand the gathered data. This will enable the non-professional
user to make professional disk management decisions in a more

productive manner. Moreover, DISKMGR should not simply integrate disk
management data from existing VMS utilities. It should provide data
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points that can not be determined by any other existing VMS utility as
well. All in all, these goals have been met and the DISKMGR project
has been a successful venture.

5.2 FUTURE DIRECTIONS

As expressed in chapter II, proper VMS disk management is a

process that requires knowledge about the entire disk storage

subsystem. That is, management of the disk storage subsystem has many
facets. DISKMGR has addressed several of these topics, but there are
some other techniques that need to be developed.

One future enhancement for the DISKMGR utility is an ability to
record and playback disk management statistics. This capability would
provide the user a means to record disk management statistics on a

regularly scheduled interval. Once the data has been recorded, it
could be played back as a means to compare disk activity in various

intervals. By using the recording feature, the user may be more

capable of better load balancing of applications among multiple disk
drives.

Another future enhancement to the DISKMGR utility that would prove
to be very beneficial is the capability of performing data analysis.
This feature would allow DISKMGR to monitor a disk and provide its user
with recommendations that could enhance disk performance. For example,
this feature would enable DISKMGR to set an alarm condition whenever
the fragmentation factor of a disk exceeded a certain level. This

alarm condition would then notify the user to take appropriate action
to correct the problem. Or perhaps, DISKMGR could monitor the file
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system performance statlatica, calcuating hit/miss ratios, and alert
the user when memory cache sizes need to be adjusted.

Also within the spectrum of possible enhancements, a feature could
be added to signal all VMS disk users when free disk space falls below
a specified value. This would free the user from periodically
monitoring disk space allocation since DISKMGR would forewarn all disk
users of possible space allocation problems. An additional feature, in
this same category, would include the ability to detect when the number
of disk errors ezceeds a certain value. In this case, DISKMGR may be
able to warn the user prior to any major files being damaged or lost.
Yet another enhancement within this class could be a feature developed
to determine when the number of operations to a disk is exceeding the
capability of the disk. Again, this feature would be very useful in
load balancing among various disk drives. There are many numerous
features of this type that could be very useful to a disk manager.

Finally, a future recommendation for DISKMGR concerns the pending
release of the new design of the VMS system management architecture.
As mentioned in chapter I, the VMS designers are currently developing a
set of modularized routines for performing system management. Vhen
these routines are introduced, DISKMGR should seize the opportunity to
manipulate the. for its benefit. Hopefully, with the aid of these
routines, DISKMGR can extend its current limitations and progress into
a complete utility capable of unlimited growth.
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5.3 CONCLUSION

In conclusion, the goals and expectations of this thesis have been

met with the best of intentions. A complete disk management utility
would take many months of dedicated development to meet all of the

requirements associated with disk management. Disk management has been
shown to be a very complicated task, but, a task that can be

accomplished very efficiently when it is properly understood and its

limitations are respected.

This thesis has attempted to provided some interesting insights on
issues relating to disk management within VMS. DISKMGR has exposed
some interesting problems within the current VMS system management

architecture and has demonstrated better means to reached the desired

results. This thesis has provided a great deal of satisfaction to its

author and, given the above observations, has certainly been worth the

time and effort involved during its preparation.
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APPENDIX A

DISKMGR SOURCE LISTINGS

This appendix contains a complete source listing of the DISKMGR utility. The nain

module, DISKMGR.POR, is listed first with all other modules listed alphabetically.

A.1 DISKMGR

HtOGRAH

name:

abstract:

history:

C

C

C

C

C

DSMGR

Disk Manager

Interactive VMS disk subeystem manager.

11/01/87—pdl by Randy G. Dotson
Done for Master of Science Degree
at the Uhiversity of Tennessee Space Institute.

includes:

MUUCE '($SSEEF)' ! return status definitions
DdlJCe '($SMGCEF)' ! SMGI definitions
mjuce 'MS INC:EEV ATT.DC'

! device attribute structure definition
BOllE 'MS INC:OISK ANAL INIT.INC' !  initialization definitions
INCLUX 'MS INC:DISK AlttL CONST.INC' ! constant definitions
INCLUCE 'MS ]NC:niEK AfttL 10 EEFN.INC' I 10 definitions
HCUEE 'MS INC:nMLSr STRUCT CEFN.DC'! itemlist structure definition
INCLUCe 'MS INC:TOKEN EEFN.INC' !  token definitions

globals:

locals:
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INIBGER*2

1NIH2R*2

INm2R*4

INmaER*4

lNIEGHt>><4

D^EG^R*2

CHARACrER*12

BEOGBD

BBOCBD

BEOORD

BBOCRD

INIBGIR*2

CMTA

INIBGER*4

c

c functions:

c

1NIEIGERA4

INIEGER*4

INIEGER'iA

imcmA

INIEGERM

1NIBGXRA4

INm2R*4

INIEGER*4

INIEGZR*4

INIBGER*4

1NIBGZR*4

INIBGER>^

lNIEG&t*4

!  temporary variable, comter, etc

C

C

C

C

C

C

C

C

C

FGBM

NIMJEVICES
SEAIUS

UPDAIE_R/aE
WATT TDffi

I current screen id

! nunber of devices to display
! fmction return status

! delay between screen updates
! delay before next iqidate?
! function key input token

list of devices to view

FJCEy
EEVICE( MAXJEVICES ) !
/IIV_BK[EF_Arr/ DEV_ERIEP AnK[BinES( MAXJEVICES )
/DEV_FULL_Arr/ IEVJULL_5riK[BlJIES
/TiMLsr/ rmisT ( max nac + i)

! +1 for end of list code
/TOKEN/ TOKEN

I  token used to rq;>resent current field
TWO

TMO / 2 /

LOOPjOOUNT I loop counter

PARSEJXMtttOLINE
DOT 10

SEAFf_IO
iNrr_HEip
INIT_TOKEN
mn OOMWC6

! initialize sub-coimands

READ_FKEy
GEr_EEVICE_INFO
UFDAIE SC8^

PROCE^_FKEy
HELP

EXEiaJIE_OOIt1AN)
UPIMIETCKBI

CHANS FOBM

! gets conmand line values
! defines initial I/O values

! pastes initial display to screen
! defines initial help screen
! defines initial token attributes

available

! acquires all input from user
! gets device information
! updates the virtual display
! process function key from user
! provides user with help
! exeoites sub-comnand for user.
! position token on display
I change form display

Initialize Ihput/CXitput parameters.

STATUS = INrr_IO ( )
IF ( .NOT. STAIUS ) QOTO 900

Parse the conmand line.

! error path

SIA3US = PARSE_(XMiAM)_LDe ( lEVICE(l), FORM, NHJEVICES,
1  UFCMXE BATE)
IF ( .NOT. SEAIUS ) QOTO 900 ! error path
LASr_EEVICE(l) » NLMJEVICES
WAIMIHE = UPIMEEJRAIE
UXiP OONT =. 0
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c

C  Start the EISKM® stuff.
C

SEfflUS = SEARr_IO ( FORM )
IF ( .Ncrr. SEAUB ) ocrro 900 ! error path

C

C  Start a condition handler for control-y interrupts.
C

1! SEAIUS = INITjaOMmWJMCm ( )
IF ( .NOT. SEAIUS ) GOTO 900 ! error path

C

C  Initialize the general help form display.
C

SEAIUS = HOT HELP ( )
IF ( .NOT. SEAIUS ) GOTO 900 ! error path

C

C  Initialize the list of sub-comnands available to the user.
C

SEAIUS = INTE OatlAMB ( )
C

C  Initialize tokai characteristics and place token on display.
C

SEfflUS = INTFjrCKQJ ( TCK0J, FORM )
IF ( .N3T. SDflUS ) GOTO 900 ! error path
SEAIUS = UPDAIEjrCKai ( TOKEN, FJCEY,
1  FORM, NUM imCES )

C

C  Ihe foUovdng do loop executes until the user presses the
C  KPO finction key or the letter E to exit.
C

DO WDIE (( FJCEY .^E. SMGSKJRM KPO ) .AM).
1  ( FJCEY .re. SMG^_IFM_UPPERCASE E ) .AM).
2  ( F KEY .re. srcSK trm lowercase E ))

c  _ _ _

C  Check if ve should erase the error message board.
C

IXXffOXJNE = LOtSMOOUNF + 1

IF ( M0D(L0OP_O0(JNF, 10) .BQ. 0 ) THEN
CALL dEARJSeCR

EM) IF

C

C  Must update the display every UTOAIEJWIE seconds.
C  (h user input, must move the token to represent the
C  nev current field.

C

SEAIUS - READJKEY ( FJCEY, WAIT TD®, FORM )
IF ( SEAIUS .BQ. SS$_TIMBOUE ) IIIN ! exceeded WAIT HHE on iiqjut

DO I = FIBSE_CEVICE(FCRM), IASE_DEVICE(FORM)
SEAIUS » GEF_CE7ICE_INF0 ( TEMISF, FORM, EEVICE(I),

1  CEVJRIEP AnK[BUIES(I),
2  IEV_FUlL_AriK[BUIES )

IF ( .rOE. SEAIUS ) GOTO 900 ! error path
EM) DO

IP ( RHRAW FIA; ) TH0J
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STATUS = UPDAIE_SCRmi ( FORM, MJM_IEVICES,
1  EEVJRIEF AnRIBinES(l),
2  IIV_FUlL_AriKIBUIES,
3  REERAW_FIA3, TCK0J,
4  FIFSr_EEVICE(2) )

IF ( .NOT. STA!IUS ) QCTO 900 ! error path
STATUS = UPDME TCKOJ ( TOCHJ, F_KEy,

1  FORM, NUIJEVICES )

STAHUS = UPDAIE_SCREIN ( FORM, NUMJCEVICES,
1  lEV_BRIEF_ATmiBUTES(l),
2  1IV_FUIL_ATIK[BUTES,
3  mmijuc, Txxw,
4  Fmsr_EEVICE(2) )

IF ( .NOT. STA!nfi ) GOTO 900 ! error path
EM) IF

WAirjriME = UPIMEJWIE

EISE IF ( STAIUS ) 'IHEN ! character was entered

STATUS = FROCESS_FKEY ( FORM, FJCEY )
IF ( STATUS .BQ. -1 ) HIQ} ! change form requested

STATUS = CHAN2_FCRM ( FORM,
1  TWO,
2  EIRSr_EEVICE(l),
3  lASrjDEVICE(l),
4  TOKEN )

mBAVJUC = .TRUE.
STATUS = INTTJIOKEN ( TCKaJ, FORM )
STATUS - UPDATE_SCREEN ( FORM, NtHEVICES,

CEV_BRIEFjmK[BUIES(l),
2  IEV_FUIL_ATTRIBUIES,
3  RErRAM_FlA;, TOKEN,
4  Fmsr_EEVICE(2) )

STATUS = UFD(flE_TOK0l ( TOKEN, FJCEY,
1  FORM, NLM imCES )

WATTJIME . UPIME_R/aE
ELSE IF ( STATUS .EQ. 1 ) THEN ! update token

STATUS = UPIME TDKai ( TCK0J, FJKEY,
1  FORM, NUMJEVICES )

IF ( .NOT. STATUS ) GOTO 900 ! error path
ELSE IF ( STATUS .EQ. 2 ) THEN ! refresh screen

RECRAV_FIA5 > .TRUE.
STATUS = UPDAIE SCREai ( FORM, NUM_DEVICES,

EEVJRIEFjnKEBUTESd),
2  EEV_EULL AFIRIBUTES,
3  REIRAWji^, TOKEN,
4  FTRST EEVICE(2) )

STATUS = UPEWEEjrOKEN ( TOKEN, F KEY,
1  FORM, NJH EEVICES )

WAirjUME = UPCEOEJIATE
ELSE IF ( ST/OUS .EQ. 3 ) TH0J ! help !

STMUS = HELP ( FJCEY, TOKEN.ETEID, FORM )
IF ( .NOT. STATUS ) GOTO 900 ! error path
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1

ELSE IF ( SEATUS •£)(}. 4 ) THEN ! do cctimand
SEAHJS = EXBOJIEjOOMWD ( IIVICE(FIRSrjDEVICE(PCRM)),

TOCEN.FIEID, FLFM )
IF ( .LBT. SEATHS ) GOTO 900 ! error path

else ! invalid function key; ignore
CCNEINIE

EM) IF

WATEJUME = WAIEJUME / 2 !! can we use another method???
IF ( WATEJEIME .LE. 1 ) THEN

SEATUS = UPDAIE SCRHN ( FORM, NUHJBVICES,
EEVJEK[EF_AriK[BUIES(l),

2  EEV FHLLjmKLBUEES,
3  RECRAH_FIA3, TOKEN,
4  FLBSE EEVICE(2) )

IF ( .NOT. SEAWS ) GOTO 900
WATEJEIME « UPIME_RAIE

EN) IF

ELSE I .not. status

GOTO 900

EN) IF

EN) DO

GOTO 999

900 CONEIME ! lEHRCR PAIH?
CALL IIB$PUF_SCREEN(' 24, 1)
write(6,*)'DISKMGR esdtii^:'
CALL LIB$SIGNAL ( %VAL(SEA3HS) )

999 CDNEINUE

CALL LIB$PUE_SCREEN(' ', 24, 1)
write(6,*)
write(6,1000) LOMJCOIKE

1000 FORMAT ( ' DiaCMGR exiting successfully; loop count = ', 110)
EN)

A. 2 CHANGE_FORM

INIBGER*4 FUmCN CHANGE FORM ( FORM, DIM, FLRSEJEVICE,

1 IASE_EEVICE, TOKEN ) C C name: Change form C C abstract: Sets all the needed
variables to change C the current form being displayed. C C history: 01/04/88—pdl by
BCD C C includes: C

EXTERNAL DIigCMGR EMdJNtuuS ! error unpasting display
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INdUE 'MSJDtl!inSU®lAL_IO_IEFN.INC' ! I/O parameters for SMG ralic

XNdJUCE 'MS_INC:TCK0J_EEFN.INC' ! token definitions C C arguments: C

INmiK*2 FGBM I cojrrent form being displayed

1NIBGIR*2 DIM ! dimension

INrBGER*2 FIRSr_EE7ICE(DIM)

IM1GER*2 lASr_EEVICE(niM)

RBOOBD /TCKEN/ TCKEN C C globals; C

C C locals: C

INiBGER*4 SEAIUS ! function return status C C fmctions: C

INIBGIR*4 SlGSlWPASIE VJKIUAL EISPIAY ! SIG routines C C

C C Erase the
current display. C

SIMUS = SMG$«ffASIE_VIRIIIAL_DISP^ ( DDIDCPOBM), PBID )

IF ( .NOT. SEAIUB ) Tm

GAIL FEKFT EXCEPEICN ( 'CHANGE FORM', SIA3US,

1 m)C(Ea:SKMGR_ERKUNPniS) )

EM) IF C C Swap the form values for the new form. C

IF ( FORM .BQ. 1 ) THEN

FCRH = 2

FIRSr_EEVICE(2) = TCKEN. FIELD

LASr_CEVICE(2) = TCKHJ.FIELD

ELSE t form > 2

FORM = 1

EM) IF

REHJRN

EM)
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A. 3 OEAREKRCR

c

suBRoumc; OEAR HWCR ( )

C
p

name: Clear Error

c

c

abstract: Clears the error message board.

C
r

history: 03/17/88—pdl by RGD

C
r

includes:

INdJUCe '($SMGCEF)' ! SMS definitions

c

sauce 'MS_SC:nrSK_ANAL_IO_EEFN.INC' t I/O definitions

C arguments:

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

globals:

locals:

INTBGERAA

functions:

INIEGER*4

INIBGER*4

INIEG£R*4

SEA3US

SM3$PASIE VIBTUALJHSPIAY
SMG$UNPAOT_VIKnJAL DISPlAy
SMG$B^ DESPIAY

! function return status

! SHE routines

Ranove the current message line from the display.

SEAmS = SMG!$lNPi^_VIKim_niSPIAY ( EDID(5), PBID )

Erase the old text in the display.

SEA3US = SMGSSRASEJHSPIAY ( EDID(5) )

Paste the display to the pasteboard.

SEAaUS = aCSPASEEJ/nmiALJDISPIAY ( ED1D(5), PBID, 24, 1 )

BEEURN

EM)
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A.4 C8EAIE BRIEF LDE

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INIBGBR*4

1

name:

abstract:

history:

includes:

ncuiE

argiments:

RBai0

FTNCnCN CRE/aE_BRIEF_LIlE ( EEV BRIEF,
omsnoNG)

Create Brief Line

Creates a brief form (fomkil) update line
for the given device.

01/07/88—pdl by HGD

'MS I1C:DEV_AIT.INC'
! 3evice attributes structure definition

/EEV BRIEF ATT/ EEV BRIEF

CHARAC1IR*80 OUTSIRINS

globals:

! output string

C

C

C

C

C

C

C

C

locals:

INIBGHW

INIBGER*4

REAI/r4

REAL*4

REALM

INTBGEIM

EAEA

INIBGHt*4

EMTA

INIH2IM

Em

INIEGXIM

Em

INLBGHM

Em

INIBGZIM

Em

functions:

INIEGIIM

INIBGIRM

SEAIUS !
EN) !

R_MAX_BLOCXS !
R_FREE_BLOCKS
FQCEIirjUSED
! utilization percentage of disk space
EIIRGR_IEN
! length of format for error count
H®CR_IfN / 5 /
MAXBIKU^

MAXBIK IflL / 7 /

EREEBLKJJEN
FREIBLK_IfN / 7 /
PHCIflyj

PERC_IfN / 5 /
TRANS_LJEN
IRANSJLfN / 5 /
MOUNTJfN
MOM lEN / 5 /

fmction return status
end of specified substring
max blocks as a real number

INSERTJDnEGER
INSStr REAL

! conversion routines
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c

c

C  Initialize return value
C

oursmDG = ' '

c

C  Insert device name ignoring leading underscore.
C

EM) = MIN(13, IEVJKIEF.IEVJWi_L0l)
IF ( EM) .GE. 2 ) THEN

OUrsnONGK 2:EM)) = IEV_HRIEF.EEVICE_NAHE(2:EM))
0® IF

C

C  Insert volume label.

C

EM) = MIN(12, EEVJRIEF.EEVJCa. NAME UN)
IF ( EM) .GE. 1 ) THEN

OUrSIK[N3(16:0I)fl5) = lEV BRIEF.ViXJUME LABEL
01) IF

C

C  Insert error count.

C

STATUS = INSQIT INIEGZR ( EEV EKE^.BBROR OGUNT,
1  0UISIRINS(30:34y, ERROR UN )

C

C  Insert max blocks.

C

SEATUS INSERT INIEG^t ( EEV ERIEF.MAX BLOCKS,
1  0UlflRIN5(38:^), MAXBLK UN )

C

C  Insert £ree blocks.

C

STATUS = INSEBT_INIBGHl ( DEVJRIEF.FRH: BLOCKS,
1  0UrSIRING;(48:S^), FREmiK UN )

C

C  Insert percait used.
C

R MAX BLOCKS = UV ERIEF.MAX BLOCKS

R_ER^_BLOCKS > BRIEF. FE^ BLOCKS
IF ( R_MAX_BLOCKS .ife. 0.0 ) THEN

FERCOn'JUSED >
1  ((R MAX BL0CKS4t FRUl BLOCKS)/R MAX BLOCKS)*100.0
FJ<y. ~ ~ ~ ~

PERCOW USED « 0.0

EM) IF

SEtflUS = INSERTJREAL ( PSaNIJBH),
1  0UrsnaNG(59;63), PHC UN, 1 )

C

C  Insert transaction count.

C

SEATUS = INSHtEJNIBGER ( EEVJRIEF.TRANS COUNT,
1  0UESIRIN3(68:72T, TRANS UN )

C

C  Insert mount count.
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SEA3US

1

behbn

QD

INSEKr_INIBGIR ( CEV BKEEF.MOUNT OOUNT,
aJI§miN3(76:80T, MONT IflJ )

A.5 CREAIE TOEAL LINE

C

C

C

C

C

C

C

C

C

C

INIEGEItA4

1

2

3

4

5

name:

abstract:

history:

includes:

FlNCEtCN CREAIE TOfEAL LIlB ( TJERDRjCXXNT,
T_MAX_BLOCKS,
T_FraE_BLoacs,
TjnwNSjooiKr,
T MOUNT OOUNT,
OTONS T

Create toteil line

Given the iipit total values, produce a
character string r^resenting their values.

01/08/88—pdl by RGD

C

C

C

0

C

C

arguments:

INmGER*4

INTBGERAA

PnilGIR*4

INIBGHt*4

INrBGIR*4

CHARACrER*80

globals:

T_raFICR COM
T_MAX_BLOCKS
T_FKEE_BLOaCS
T_TRANS_COUNr
TjaJNIjOOUNT
snoiG

!  totals

C

C

C

locals:

INIEGER*4

BEAL*4

BEAIM

REAIM

INIEGER*4

cm

INJEGOb^

Em

INIBGER*4

SIAIUS

R_MAX_BLOCKS
R_FREEJBLOCKS
I^CEb^JUSQ)
! utilization percentage of di^ space

! finction return status

! max blocks as a real nuniier

ERRGRJfN
ERRCR LQ4

MAXB1K_LEN
MAXBIK UN

FREEBIK UN

/ 5 /

/ 7 /

! length of format for error count
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om. FREEBLK UN / 7

INIEGQb^ FERC UN

EMTA FQC UN / 5

INIilGHl*4 TRANS UN

EMTA TRANS UN / 5

INIBGER*4 MOUNT UN

r»

EMTA MOUNTUN / 5

C
r

functions:

INrEIGIR*4 INSERT INIEGIBR

INIEGER*4 INSERT REAL
! conversion routines

1NIEGERA4 INSERT REAL

C

C
c

C  Initialize return value.
C

SIRDC = ' '

C

C  Insert total error count,
C

STAHJS = INSERTJNIEGER ( Tja®CR OCXM,
1  SIKING(T;5), ERRCR L0J )

C

C  Insert total max blocks.

C

STATUS = INSHa'_INrBGER ( T_MAX_BLOCKS,
1  SIiaN3(9!l5), MAXBIK UN )

C

C  Insert total free blocks.
C

STATUS = INSEBTJNIBGHl ( T FREE BLOCKS,
1  OTaNGri9:25), FREIBIK UN )

C

C  Insert average percent used.
C

R_MAX_BLOCKS » T_MAX_BLOCKS
RJRffiJBLOCKS = TJRffiBLOCKS
PEICSNr_lKEIlfc((R_MAX_MaKS4t FRU:_BLOCKS)/R MAX BLOCKS)*100.0
SEA3US = INSHtrjREAL ( PHCEOT USED,
1  SIRING(3b:34), mC IM, 1 )

C

C  Insert total transaction count.
C

STATUS = TNSEKTJNTBGIR ( TJRANS COUNT,
1  SIRIN3(39:43), TRANS UN )

C

0  Insert total momt count.
C

STATUS = TNSEKrjNTBGHt ( T_MOUNT COlWr,
1  SIRING(?7:51), HOUNT IM )

CREATE_T0TAL_LI1C = STAIUS
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BERFN

EN}

A. 6 EEVICE_ISJ3rSK

C C

L0GICAL«f4 FlNCnCN EEVICE ISJDiaC ( CEWNAM ) C C nane: Device is disk? C C
abstract: Determines if the g^ven device is indeed a C didt. Returns faigp if disk is to
valid. C C history: 02/21/88—pdl by RGD C C includes: C

E5QIBNAL DISKMGR EEVNuiliH ! device does not exist

EmSNAL DISKHGR_IJNAVAI£EV

I  unable to validate device

EXTERNAL DISKMGR EEVNOIDIS ! device is not a df«df

QCUJCE '($[:V[EEF)'

!  CEIIVI syirbol definitions

INCUUDE '($DCEEF)' ! device class definitions

HdlEE '($SSDEF)' ! GE3DVI return values

INCLUDE 'MS_INC:riMlSr_SII«JCT_DEFN.INC'

!  itemlist structure definitions C C euiguments: C

CHARACIIR*(*) EEUNAM ! device name to validate C C globals: C

C C loceds: C

RBCCRD /TIMLSr/ nH<(2) ! itemlist for GEIDVI

INIBGIR*A CLASS I returned device class

INIECER*4 CLASS_LEN ! length of return value

INIBGER*4 SEAmS ! fimction return status C C functions: C

INIBGHl*4 SYS$GEIDVIV

!  retrieve device information CO
C C Assime device is valid. C

135



EEVI(E_IS_D[I9C = .TRUE. C C Setup the itanlist description. C

riEM(l).BUFTER_IJ0l3IH = 4

rrEM(i).niM_oocE = cwi$_eevclass

riIM(l).BlIFFIR_AIIBESS = %LOC(a^)

nai(i).REnFN_iflCffl = %Loc(aAss_uN)

rEEM(2).0I)_LIsr = 0 C C Issue the system service call. C

SEAIUS = SYSSGBHWIW ( , , ;!5descr(I]EW«M), 1101(1), , , , )

IF ( SEAIUS .BQ. SS$ NOSUCaCEV ) IHEN

CEVicE_is_nrsK = .false.

CALL REPCKr_E5CEPn:CN ( 'EEVICEJSJHaC', SEAIUS,

1 %[IX:(KSKMGR_EEVN[)IEn) )

EI5E IF ( .NOT. SEAIUS ) IHEN

GAIL REPCi?E_EXCEPTICN ( 'EEVICE_IS_DISK', SS$_IEWRBQH®,

1 %UX:(OTSKMGR_IWAVALIEV) )

CEVICE_IS_DiaC = .FALSE.

ELSE IF ( CLASS .NE. DC$_I]ISK ) IH0I

CALL REPOKE EXCEPnCN ( 'EEVICE_IS_DiaC', SEAIUS,

1 %IiX:(OTSKMGR_CEWtC(raiS) )

i]EvicE_is_ra:sK = .false.

so IF

BEHR)

EN)

A. 7 EXBCUEEJXfflAN)

INIBGER*4 FINCEICN EXBCUIE COHIAM) ( EEVICE, FIEIJ), POEM )
C

C  name: Execute Conmand
C

C  abstract: Execute a given conmand to provide the
C  user an interface to the various VMS utilities
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c

c

withcxit any knowledge of these utilities.

c

c

history; 01/19/87—pdl by RGD

c
n

includes:

Bxmm DiaCMGR ERRSAVSCR
EXIEBNAL OiaCMGIl ERRSPAVN

EXTERNAL mSKMGR ERRRESSCR

INCLUCE 'MS INC!P0RM2 token POS.DC'
INdJUCE 'MS INC:C(JfttM) EEEN.INC'

r

INdJJCE 'MS_INC:DISK_ANAL_IO_DEFN.INC'
V./

c
r

argunents:

CHARACrER*(*) DEVICE

INIBGER*4 FIELD

c

INIBGIR*2 FORM

c globals:

! error saving screen
! error spendng camiEind
! error restoring screen
! max fields count
f VMS utility conmands
! I/O definitions

! device to obtain info on

! current field id
! current form id

C locals:

C

1MBGER*4 SEAHJS

INIBGQt^A nCEX

INIBGIR*4 SDK)

!! INIBGER*2 com F KEY

!! INTBGIR^A com WAirjriME
! d^iiay before returning to

n

CHARACTER*! A

U

c
n

fmctions:

!! INIBGER*4 READ FKEY

INIBGER*4 SMG$SAVE PHYSICAL SCREEN
INIHIR*4 SMC$BESrORB PHYSICAL SCREB4
INm2R*4 I.TR$SPAHN

C

C .

C

C

C

C

!!

! ftnction return status
!  \iMch comnand to execute
! saved dispaly id
! input key fr^ user

! reads any key entered
! save screen before rail
! restore screen after rail
! execute conmand and return

Define initial values for local variables.

OMflJ?ArrjnME = 60 \ seconds
IF ( FORM .BQ. 1 ) THEN

DCEX = 1

SCEX = FTTJn + 1

0C IF

IF (( ECEX .BQ. 15 ) .CR.
1  ( INDEX .BQ. 19 ) .CR.
2  ( mix .BQ. 23 )) IHai
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OOHWIXII«X)(69:80) = EEVICE(1:12)
END IF

C

C  Since LIB$SPAWI will do I/O without using the screen management
C  facility, save the current screen image.
C

SEAmS = SMGSSAVE PHYSICAL SCSEEN ( PBID, aJID )
IF ( .NOT. SEAmS ) THEN

CAIi REPCBT EXCEPEICN ( 'EXBCjCXMl', SEAIUS,
1  %LOC(E(rSKMGR ERRSAVSCR) )
EM) IF ~

C

C  Execute the desired conmand.
C

SEAEUS = IIB$SPAWN ( OOmAMKDCEX) )
IF ( .NOT. SEAEUS ) Tm

CALL REPCRE EXCEPTICN ( 'EXBCjOOm', SEAIUS,
1  2MC(niSKMGR ERFSPAHN) )
0D IF

C

C  Allow user to view the displey.
C

WRrEE(6,10)
10 PCBMAE(//,' Press Return to continue:',$)

READ(5,20,ERIU30,EM)=30) A
20 PCRMAE( A )
30 OCNmUJE
C

C  Restore the screen to its original state.
C

SEAEUS = SMG$RESrORE PHYSICAL SCRE0J ( PBID, SDID )
IF ( .NOT. SEAIUS ) THEN

CALL REPCRE EaCEPTECN ( 'EXECJXMi', SEAIUS,
1  ̂(CraCMGR ERFRESSCR) )
EM) IF ~

EXBCUIE OOItlAN) SEAIUS

REURN

EM)

A.8 ETRin help

c

lNIBGHt*4 EIWCnCN FIEU) HEIF ( FIEU), FORM )

C

c

name: Field Help

c abstract: Provide help for the peurticular field the
c

c
user is currently observii^.

c history: 01/16/88—pdl by HGD
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c

c
c

includes:
\j

INCUCE 'MS INC:PCRM2 TOKEN POS.DC' ! max field counts
INDLUX 'MS INC:DISK ANAL 10 EEFN.EC' ! I/O definitions

c

mux; '($9ia]EF)' ! SMS definitions

c

c

argunents:

INrElGIR*4 FIEID ! current field id

c

]NIBGHb^2 FGBM 1 current form id
\J

c globals:

C
c

locals:

INIBGIR*4 STATUS !
INIBGIR*4 HEIP WATT TIME !
INIGGCR*4 IMP WAIT FCBM !
INIBGER*2 HELP F KEY I
INIEIGER*2 mxx. !
INIH2R*2 I !

c

CHABACIHb<>80 HEIP_TEXT(9) !

c
n

functions:

INIBGIQl*4 READ_FKEY !
INIEGOb^ GET FTELD HELP !
INIBSEIt*4 91^PASIE"VIKniAL DISPLAY !
INrBGER*4 SMG^ASIE VnaUAL DISPLAY
INIEGSf<4 SMS$ERASE DISFIAY
INIH2R*4 9G$PUT CHARS

c

c

c

c

c

c

c

c

c

c

c

c

Initialize locals.

HELPWATTJIIME = 60
BElf UAH FCBM » 4

time to wait before leaving help

array index for help text
tenporary array ind^

read key to etxi help
retrieves field specific help
SMS routines

I secoids

Erase the current display in the help form.

DO I = 3, 9
STATUS = SMG$ERASE_DISP1AY ( I]DID(4), I, 5, I, 78 )

EN) DO

Fill the display with the apprc^riate field help text.

IF ( PCRM .BQ. 1) THEN
INXX = 1

Fi.q?.
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HCEX = FIELD + 1

EN) IF

C

C  Get field help text.
C

SDfflJS = GET FIEIDJEIP ( HELPJECT, DUX )
IF ( .NOT. OTATUS ) IHEN

FTEinjiELP = STATUS
BEIUBN

EN) IF

C

C  Display the field name in bold letters.
C

SIMUS = SMG$PUr_CBARS ( 0)10(4),
1  HElP_IEXr(2)(l:25),
2  3, 5, , SMG$M BOLD )

C

C  Display the field help text inside the form.
C

DO I = 4, 8
SIMUS = SMG$PIOTJCHARS( niID(4), HELP lE3Cr(I)(7:67), I+l, 10)

EN) DO

C

C  Paste the help screen on the pastdx»rd for the user.
C

STAOTJS = SMG$PASIE VIRIUAL DISPLAY ( 0)10(4), PBID, 13, 1 )
C

C  Wait for the user to enter any key to terminate help.
C

SEAITJS = READ_EKEY( HELP_F_KEY, HELP WAIT TIME, HELP WATT FORM)
C  - - _

C  Uhpaste the help screen from the display.
C

SEAIUS = SMG$UNPASIE_VIRI1IAL_DISPLAY ( 0)ID(4), PBID )

FIELDJLELP = SEAIDS

BEDJRN

EN)

A. 9 GBCRAL HELP

INrBGat*4 FLNCriCN GEN0WL HELP ( )
C

C  name: General Help
C

C  abstract: Provide geieral help on using this utility.
C  This is a keypad lajwit of help similiar to
C  what EVE displays \dien enterii^ the PF2 k^.
C

C  history: 01/16/88—pdl by BCD
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c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

includes:

MUJCE

arguments:

globals:

locals:

INIHIR*4

INISGER*4

1MEGER*4

lNIBGHt*2

functions:

INIH2R*4

1NIGGIR*4

lNIBGat*4

'MS nC:Da:aC anal IO EEFN.BC ! I/O definitions

SEAHJS

lEIlMMTJIIME
IffiLP_WArr_PCRM
HELP F KEY

BEAD FKEY

SMS$PASIE_VIKnJAL_DISPIAY
SMGSlNPASIE VHmiAL DESPIAY

! function return status
!  time to wait before leaving help
! help form id
! end help function key

! read key to end help
! SMG routines

Initialize locals.

HEIPJATTJIIME = 60
HELP VAIT FCBM = 3

! seconds

Paste the help screen on the pasteboard for the user.

SEAIUS = SMGSPASm VIBIUALjaiSPLAY ( II)(ID(3), PBID, 1, 1 )

Uait for the user to enter any key to terminate holp-

SEAIUS = READ_FKEY( HEIP_F_KEY, lELP WATTJIME, HELPJttOTJCBM)

Ikipaste the help screen from the display.

SEAIUS = ShlSUNPASIE_VIKrUAL_DISPLAY ( 11(10(3), PBID )

GD]ERAL_HELP = SEA3US

BEnJBN

EN)
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A.10 GET AIL EEVICES

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INIBGIR*4

1

2

FlNCnCN GET ALL DEVICES ( DEVICE,
MAX DEVICES,
NDM_DEVICES )

name: Get All Devices

abstract: The /AIL qualifier is being used, therefore,
we must determine all of the devices to
be monitored. This fmcticn determines
all of the disks on the system.

history: 02/20/88—pdl by BCD

includes:

EXIERN4L

EmSNAL

DISKMGR MAXDEVEXC ! maxinun devices exceeded
SS$_OVRMAXARG ! parameter comt exceeded

arguments:

DIEBGER'^

CHARACr0t*12

INIHIR*2

MAXJCEVICES
I max # devices that can be monitored
DEVICE ( MAXJCEVICES ) ! list of devices to monitor
lUnXVICES ! nunber of devices entered

globals:

locals:

INrBGER*4 SEATUS ! function return status

finctions:

IMEGER*4 LIB$SPA\M ! used to find all device names

a DCL subprocess to issue the SHOV DEVICE D
coranand ̂ Mle its output is defined to be a specified file.

SEAmS = IIB$SPAHN ( '91S_OOM:GEIEEVS' )

Open the new file for reading.

(SfN ( 10, FH&'MSjCDMtGEIEEVS.OUr', ACCESS-'SBQlEniAL',
1  READCNLY, PCBM-'PORMATIBD', SEAIUS-'CaD' )
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c

C  Read past the header lines.
C

READ(10,*)
REAEKIO,*)
READ(10,*)

C

C  Begin reading the device names from the file.
C

NIMJEVICES = 1
DO WDIE ( NLM DEVICES .IE. MAX DEVICES )

READK 10, lU, EM)=900 ) DEVia:(Nl« DEVICES)
10 PORMAr(A)

NDM_DEVICES = NDM DEVICES + 1
EN) 00

C

C  If we fall out of the do loop, we have exceeded max devices.
C  Notify the user of this problem. ~
C

CAIl, REPCRT EXCEPriCN ( 'GET A1L_DEVICES', SS$_OVRMAXAHG,
1  xlocTdiskmgr MAXDEVEXC) )

C  ~

C  termination, decrement device count to reflect the
C  true number to monitor.
C

900 MJM_DEVICES = NmjEVICES - 1
(IT_ALL_DEVICES = 1
REHEN

EN)

A.ll GET DEV INFO

INIBGIR*4 FlWCrrCN GETJEVICEJNFD ( ITEMlISr, PCBM, DEVICE,
1

c

c name:

c

c abstract:

c

c history:
c

c includes:

c

EXIEENAL

INdJUCE

mucE

INCLUCE

INdlEE

DEVJRIEF, DEV_FULL )

Get Device Information

Get information relevant to the specified device.

11/01/87—pdl by RGD

nig(MGR_GElIWiEER ! $GEIIVI returned an error
'MS_INC:nMLSr_SIRUCr DEFN.DC' ! item list structure definition
'MS_INC:DEV_Arr.]NC'
! device attributes structure definition
'MS_INC:GEIDWI_C)CNSr.INC' ! constant declarations
'($SSCEF)' I sfystem status definitions
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C  arguments:
C

FORM ! current form beiiK displayed
CHARACrER*12 DEVICE

I device name to retrieve information
HBOCFD /EEy_BKIEP_AIT/ EEV_BKIEF ! retrieved device specific values
RBOCRD /EEV_FUIL_AIT/ DEVJUIL
REIOCRD /riMLST/ nEMlISr( MAX_nEMS+l )

! add 1 for longword 0 at end of item list
C

C  globals:
C

C

C  locals:

C

! !IOSB OOUID, AM) SHOULD, BE A SIRUCnFE TO CHECK ON REIIHN FROM GEIDVI...
■^NIBG!ER*4 I0SB(2) J i/q status block
INIBGIR*4 SEA3US ! system service return code

C
C  functions:
C

INuajfcK*4 SYSSufci'iiACEW ! get system device attributes
3NII1GER*4 INIT_nH1IISr
INIBGHt*4 SET TTFM.TgT

C
C
c
c
C  Initialize the itemlist for rails to GET DEVICE INFO.
C  - -

SEAITJS = INTTJIDfllSr ( irEMLEST, DEV BRIEF, DEV FULL )
IF ( .NOT. STATUS ) THEN

GEr_DEVICE_INFD = STATUS
RETURN

EM) IF
C
C  Set the appropriate values in the itemlist
C

STATUS = SETjnWIST ( TTEMLISr, DEV BRIEF, DEV FULL, FORM )
IF ( .MJT. STAIUS ) THEN

GEr_DEVICE_INFD = STATUS
RETURN

QC IF
C
C  Retrieve all needed values.
0

STATUS = SYS$GEItWIW ( , , %EESCR(DEVICE),
1  riEMLISr(l),
2  lOSB(l), , , )
IF ( .MDT. STATUS ) THEN

CALL REPCRT EMCEPnCN ( 'GEIEWI', STATUS,
^  1 XTDCCDiawaMGEIIWIERR) )
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c

c

c

c

c

Set function return value.

GBr_EEVICE_INPO = SEAIUS

IF ( PCRM .BQ. 2 ) THEN
CALL GETJMSJMTA ( CEV FULL )
GAIL GErjFRAG_SEATS ( DEVICE, EEVJBRIEF, EEV FULL )

END IF ~

Set ftnction return value

GET EEVICE INEO = SS$ NCBMAL
EID IF

BEIUBN

EN)

A.12 GET FIEID HEIP

C

C

C

C

C

C

C

INIBGHl*4 FlNCnCN GEr_FIEIJ)_HElP ( HELPJIEJCT, INDEX )

name: Get field help

abstract: Get help on the field r^resaited by DCEX.
Return the help text in the HELPJIEXT character
string array.

c

c

history: 02/01/88—pdl by RCD

c
n

includes:

INCLDCE '($HU1IF)'
INCUEE 'MS ]NC:PCBM2 TOKEN FOS.INC' !
INdLCE 'MS INC:HEIP FIEID EEFN.INC' !

c
INUJCE ' MSDC: IIBRARYEEFN. DC' !

V/

c
c

argunents:

CHABACIFRASO HELP TEXr(9)

r

INmGER><r2 DCEX

C locals:

c

INIBGER*4 yiDIH !
INIEGSt*4 FLAGS !
INIEGISM SDOUS !
INIEGIR*4 HDCEX j

CHARACnER*80 TEXr(9) !
INTECQb^ I !

max field comt

help field names
library definitions

width of return string
L£R flags
function return status
help array index
actual text retrieved
array index
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c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

fmctions:

Emm

1NIBGER*4

globals:

oomoN

GET HEIP LINE

iH^bumir help

/HELP STUFF/ TEJCT, HINCEX

! catches help text

UIDm = 80

FLA3S = HLP$M_OUrPUr
mnEX = 0

DO I = 1, 9
mr(i) = ' '

so DO

Get the text for the specified field.

SIAIUS = LBR$OUrPUr_HELP ( GETJIEIPJJNE,
1  wiom,
2  FIEII)_NAME(IMEX),
3  UEBARYNAME,
4  FLAGS, T

DO I = 1, 9
HEipjnxr(i) = mr(i)

EN) DO

GEr_FrELD_HELP = STATUS

REIIFN

EN)

! return 80 character strings
! just output, no proirpting
! index of help library

! retrieved text goes here

! routine to receive help text
! width of help text line
! help key to retrieve
! library to retrieve from

restore text for returning

! set return status

INIBGER*4

name:

abstract:

history:

includes:

FUNCrrCN GBT HEIP LIIE ( OUT LIIE )

Get help text line

Retrieves the help text from the library

02/01/88—pdl by BGD

arguments:

CHARACIIR*(*) our UNE !  the retrieved text
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c

c

c

c

c

c

c

c

c

c

c

locals:

CHARACI1R<*«0

INIBGIR*4

fiiictions:

globals:

oomoN

TE3Cr(9)
!  taiporary storage of retrieved text
HDCEX ! index into above array

/HEIP STUFF/ TEJO", HDCEX

HDCEX = HDCEX + 1

IF ( HDCEX .IE. 9 ) THEN
TEXT ( HDCEX ) = OUr_LDE

EM) IF

GET HEIP LINE = 1

BEIIBN

EM)

! locals with GET FIELD HELP

! increment array index
! if within range, use help line

! return status

A. 13 GEr_FEAG_SIArS

C

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

SUBROUTINE

name:

abstract:

history:

includes:

EXIFFNAL

DaiCE

arguments:

CHARACIIR*(*)
RBOGH)

BBOBD

GEr_FIWG_SIATS ( DEVICE, EEV_BRIEF, EEVJULL )

Get Fragmentation Statistics

Get fragmentation statistics of the specified
device and return these statistics in the
EEVJUIL record.

03/02/88—code by RGD

niSKMGR_FMERRCR
! error opening bitmap file
'MS INC:EEV AFT.INC'

DEVICE

/EEV_EKIEF_AIT/ DEV BRIEF
/DEV FUIi AFT/ DEV ML

! device attributes

! device to analyze
! retrieved values

147



c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

globals:

locals:

INIBGER*4

INIBGHt*4

INIIIGER*4

INrElG&t><<4

INm2R>*^

DATA

1

2

3

4

functions:

INIBGIR*4

1NIH2S*4

MAX_FRAGS
toi:al_frag;
SLOT NUH

! v^ch range current value goes into

t worst case # fragments
! total # actual fragments

STAIUS

SLOTJOIBS ( 19 )
SLOTJOUBS / 0, 3,

25, 50,
300, 500,

10000, 25000,
250000, 500000, 9999999 /

function return status
! slot boundaries

6, 10,
100, 200,
1000, 5000,

50000, 100000,

SLOT

GET FBEE BLOCKS
! returns index into usage array
! gets # contiguos free blocks

Open the bitmap file for the specified device.

GAIL 0PJN_BnMAP ( EEVICE(1:IEN(EEVICE)), SEAIUS )
IF ( .NOT. STATUS ) THEN

CALL REPCKr_EXCEPTICN ( 'GET FRA3_STArS', STATUS,
1  %L(x:Tdiskmer_fbagerror) )
FT 537.

DO SLOTJBM = -1, 18
EEVJUIL.FPAG_USA3: ( SLOT NUH ) = 0

EM) DO

TCTAL_FW«; = -1

SLOTNUM = 0

Initialize all needed variables.

MAXJRAGS = EEV_ERIET'.FraE_BLOCKS /
1  ( MAX ( 1, CEV_FUIL.CLUSTER SI2E ) )

IF ( EEVJKDEF.FREEJLOCKS .EIQ. 0 ) RBDRI
DO Wm£ ( SLOTJBM .NE. -1 )

SLOT NUM = SLOT( GETJREE_BLOCKS(), SLOT BOUNDS, 18 )
TOTALJBAG = TOTALJFBAG + 1
EEV_FULL.FB/^_US/^ ( SLOT_NUM ) =

1  CEV FULL.FPAG USAGE ( SLOT NUH ) + 1
EM) DO
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c

c

c

IF ( FIMTCMAXJRAGS) .LT. 1 ) THEN
IKV_FUa.FM;_F/OOR = 0

IIV_FUIi.FIMG_FACrCR = ( FLOlAT(TOEAL_FBAG - 1) /
1  F1£IAT(MAX_FRA3S) ) * 100.00

EM) IF

EM) IF

CALL

***

CLOSE BTIMAF ( )

CAIL OFEN_BnMAP ( DEVICE(l:lfN(CEVICE)), SEAIUS )
DO WHILE ( SLOT_NUH .NE. -1 )

SLOTJWl = SLOT ( GET FREE BLOCKSO, SLOT BCUCS, 18 )
EM) DO

CALL CLOSEJTIMAP ( )

REITKN

EM)

FlWCnCN SLOT (VALUE, SLOT BdfOS, BON) aXNT)
SLOTJOUBS (*)
VALUE

BOUM)_OOlHr
I

INIH2R*r4

INrElGER*4

INIEGER>^

INIBGER*4

INIEGZR*4

SLOT = -1

DO I = 1, BOUCjOOlNr
IF ((VALUE .GT. SLOT_B0UM3S(I)) .AM).

1  (VALUE .IE. SLOT B0UM)S(I+1))) SLOT = I
EM) DO

REIUBN

EM)

A.14 GET FMS Em

C

C

C

C

C

C

C

C

C

C

C

C

C

C

subrootub

name:

abstract:

history:

GET PMS im ( EBV_FULL )

Giet Ferformance Managanent Statistics Data

Retrieves data used to describe the emulative
bdiavior of the file system. The FMS data
returned is fouid in the ̂ ten executive
data area in module FMSDAT. (See VAX/VMS
Internals and Data Structures, V4.4, pg 847)

02/29/88—code by RGD
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c

c

c

c

c

c

c

c

c

c

c

c

c

includes:

INCLUCE

arguments:

BBCXBD

globals:

Emim

EmSNAL

EmSNAL

EmSNAL

Exism

EXTEBNAL

EXTQtNAL

Exism

EXEEBNAL

EXEEBNAL

EXTEBT^^

EXTEBNAL

EXTERNAL

EXTEBNAL

EmBNAL

EXIEBNAL

EXrQ9«^

EXIEBNAL

SOEBNAL

EXTERNAL

EXIEBNAL

'MS INC:EEV ATT.INC'

/LEV EUIL ATT/ EEV FULL

PMS$GL_SPLrr
PMS$GL_I](miO
FMS$GL_OPENS
PMS^JBASETO
PMS$ajnjBN
PMS$GL_Hrr
! # transfers not requlrir^
PMS$GL_nERHrT
PMS$a_DIRMISS
FMS$a_FII]HrT
PMS$a_FIIM[SS
PMS^EJaHTT
FMS$a_EXIMISS
FMS^_FIIflIUirT
PMS^_FIIJ£R_MISS
PMS^JJIRDATAJirT
PMS$a_nmcAiA_Mrss
PMS^_SrORAGMAP_HIT
PMS^_SrOR/«SMAP MISS
FMS$a_QllOfirT
PMS$GL_QUOMISS
PMS$a OPEN

! device attribute definitions

! actual record

! # of split io transfers
! # direct io operations
! # file opens
! # erase $QIOs issued
I # window turns

window turns

! # directory LRU hits
! # directory LRU misses
f # file id cache hits
! # file id cache ndsses
! # extent cache hits
! # extent cache misses
! # file header cache hits
! # file header cache misses
! # directory data block hits
! # directory data block misses
! # storage bit map cache hits
! # storage bit map cache misses
! # quota cache hits
! # quota cache misses
! # files currently opened

locals:

( due to FCRIBAN addressing, must play with externals
in order to get their true values. )

INIECIR^A SPLIT I *
lNIECEEt>*c4 DIRIO ! #
lNIBGHt*4 OPENS ! *
INIEIGEB>i^ ERASEIG I *
INIBGHt*4 URN ! *
INIBGIEB*4 HIT ! #
INI1G!ER*4 niRHrr ! #
3NIEIGHt*4 niRMISS ! »
lNIEC&t>*i4 FIEHIT ! «
INIEIG!ER*4 EUMSS ! #
INIEGEB*4 Exmn ! #
INIECIR*4 EXDffSS ! #
INIEIGER*4 FimCR HTT ! #
1NIECER*4 fujcr miss ! #
INIEIGER*4 DIREMIA HTT ! #
INIEIGER*4 DOREMIA MISS ! #
INIEIGIR*4 STGR/m? HTT ! #

file opens
erase $QIOs issued
window turns

transfers not requiring window turns

file id cache hits
file id cache misses

extent cache hits

extent cache misses

file header cache hits
file header cache misses
directory data block hits
directory data block misses
storage bit map cache hits
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c

c

c

c

c

c

c

c

c

c

c

INIEGER>^

INIEQERA4

INIBGIR*4

INIBGHf^A

functiGns:

IN]H2R*4

STCRAGMAPJirSS
QUOEirr

QUOMISS

OFQI

GET VAL

I # storage bit map cache misses
I # quota cache hits
! # quota cache misses
! # files currently (^)ened

! converts address to value

Get address of all FMS values.

spur

mpio

OPENS

EEASEIG

HBN

HIT

DERHn

nmHiss

FiEHrr

FIEMISS

EXnUT

EXnCESS

Fmnyirr
FIIi£R_MISS =
DIBnAEAjnT =
niBDAIAJlISS =.
sroRAGMAP_Hrr =
SrCEtAGMAP_MISS»
QUOHrr

QUOHISS

OPEN =

%LOC(
%LOC(
%LOC(

)

%Loc( iws$a_spur )
m)C( PMS$GL_niRIO )
XLOCi FMS$GL_OPENS )

PMS$GLJRASEIO
PMssajniw)
PMS$a_HIT )

! # transfers not requiring
%LOC( PMS$GLJD(mHrr )
»J0C( PMS^JHEMISS )
%LOC( PMS$GL_EIDHrr )
XLOCi PMS$GL_FIEMISS )

PMS$GL_EXIHrr )
PMSSGLJXmiSS )
PMSSGL_FriHiyirr)

%LOC( PMS$a_E[Ii£R_MISS )
%Loc( PMS$GL_niRcm_Hrr)
%LOC( PMS$GLJI[Rim_MrSS )
XLoc( PMS$a_sroR/mp_Hrr)
xuxc PMS$GL_SrOBAGMAP_MISS

PMS$GL_QUOH[T )
PHS$a QUOMISS )

XIJK(
%LOC(
%LOC(

%LOC(
XUXC

! # of split io transfers
! # direct io (q)eraticins
I # file opens
I # erase $QIOs issued
! # window turns

 %LOC( PMS$GL OPEN )

window turns

! # directory UUJ hits
I # directory IPU misses
! # file id cache hits
! # file id cache misses
! # extent cache hits
I # extent cache misses
! # file header cache hits
! # file header cache misses
! # directory data block hits
! # directory data block misses
! # storage bit map cache hits

)  ! # storage bit map cache misses
! # quota cache hits
I # quota cache misses
! # files currently c^jened

Copy the value stored at these addresses to our striicture.

EEV_FULL.SPliIT

EEV_FUIL.DIRIO

EEV_FULL.OPaB

DEV_FUIL.BRASEIO

EEV_FUIL.'imN

EEV_FUlL.Hrr

EEVFULL.DlHHiT

EEV FULL.DIBMISS

= GET VAL ( mUSPUT) )
I # ol split io transfers
= GET VAL ( mUDIBIO) )
! # direct io operations
= GET VAL ( %VAL(OPENS) )
! # file qiens
- GEr_VAL( mUEEASEIO) )
! # erase $QIOs issued
= GET VAL ( ZVALCIUBN) )
! # window turns
= GEr_VAL ( mUHTT) )
! # transfers not rearing window turns
= GET VAL ( %VAL(DIBHrr) )
! # directory LRU hits
= GET VAL ( WAUniEMISS) )
! # directory lEU misses
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EEV_FUlL.EIEinT

nEV_FULL.FEM:SS

CEV_FTJlL.E5aHrr

EEV_FULL.EXIMISS

DEV_FUlL.FlUnunT

EEVnUL. mJHCRMISS

IIVJlJLL.DIBIMAjnT

rEv_Fua.DiEim_Mrss

I]EV_FULL. SrORAGMAP_Hrr

EEV_FU1L. STCRAGMAPJirSS

EEV_FUlL.QUCHrr

CEV_FUlL.QUCMrSS

EEV FULL.OFEN

= GET^VAL ( mUFEHTT) )
! # file id cache hits
= GET VAL ( miXFIDMISS) )
! # file id cache misses
= GEr_vAL ( mL(Emrr) )
! # extent cache hits
= GETJAL ( 2WAL(EmrSS) )
! # extent cache misses
= GET^VAL ( mUFIIilR HIT) )
! # file header cache hits
= GET VAL ( mL(FnHIl MISS) )
! # file header cache misses
= GET VAL ( mL(niBCWIA_Hrr) )
! # directory data block hits
= GET^VAL ( %VAL(nrRIMTA_HrSS) )
! # directory data block misses
= GEr_VAL ( mL(SrOR/«3ttP HIT) )
! # storage bit map cache Hits
= GET VAL ( XVAUSrCRAGMAPJffSS) )
! # storage bit map cache misses
= GET VAL ( mL(QUOHIT) )
! # quota cache hits
= GET VAL ( WAUQUOHISS) )
! # quota cache misses
= GET VAL ( mUOPEN) )
i # files currently ope^

RETIEN

EN)

INIBGER*4

INIBGER*4

GET_VAL = X
BETLBN

EN)

FUmCN GET_VAL ( X)
X

A. 15 GET PROT

INiHiK*4

C

C

C

C

C

C

C

C

C

C

C

name:

abstract:

history:

includes:

FlNCrrCN GET PROT ( ffiOT, SIRING )

Get Protection

Given the input IROTection code, create
an output SIRING detailing the protection
code.

Oyi3/88—pdl by BCD
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c

c

c

c

c

c

c

c

c

c

c

c

ai;guniaits:

INIBGHyfA PROT
CHARAciiR*(*) snmc

globals:

locals:

INIBGHt*4 I

INIBGER*4 J

INIBGHl*4 BIT
INIBGHl*4 NEXT

fmcticns:

!  input protection code
! output string

! class counter (SOGH)
! access cointer (RUED)
! bit to test
! next positon to fill in strir®

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

A protection mask is expressed as a 16 bit word.
The first 4 bits (bits 0-3) are the siystan access protection.
Bits 4-7 are the owner access protection, bits 8-11 are the
group access protection, and bits 12-15 are the world arrocc
protection. Each access protection may be brokai down into
the following for each bit. Bit 0 is the read code, bit 1 is
the write code, bit 2 is the execute code, and bit 3 is the
^ete code. A zero in the bit position implies that aroogc
is aiabled while a one implies no access.

SIRING = ' '

NEXT = 1

DO I = 1, 4
IF ( I .BQ. 1 ) IHEN

SIRING(NEXr:NEXr+l) = 'S:'
ELSE IF ( I .BQ. 2 ) THEN

SIRING(^Ea':NEX^+l) = 'Or'
ELSE IF ( I .BQ. 3 ) THEN

SIiaNS(NEXr:NEXr+l) = 'G:'
ELSE IF ( I .BQ. 4 ) THEN

SIRING(EEXr:NEXr+l) = 'W:'
EM) IF

lEXT = NEXT + 2

DO J = 1, 4
BIT = ((I-l) * 4) + (J-1)
IF ( .NOT. BJiEsr(iRor,Brr) ) then

! do for each prot cod

! do for each access mo

e (SOGU)

de (RUED)
! BJUST numbers bit 0-15

! is bit cleared?

Bit is clear, therefore, set protection code.

IF ( J .BQ. 1 ) THEN
SIRING(NEXr:tEXr) = 'R'
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ELSE IF ( J .EQ. 2 ) THEN
SIKIN3(I«Xr:NEXT) = 'W

ELSE IF ( J .BQ. 3 ) THEN
SIKIN3(NE3a':NEXr) = 'E'

ELSE IF ( J .BQ. 4 ) THEN
SIiaN3(NE5a':NEXr) = 'D'

EM) IF

NEXT = NBO' + 1

ELSE ! access not enabled
OCNmUE

EM) IF

EM) DO

smiNGCMxrtMxr) = '/
fE/a = NEXT + 1

EM) DO

SIiaN3(NEXr-l:NEXr-l) = ')'

GETHOT = 1

BEIIBN

EM)

A.16 GET SPBCmn) DEVICES

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

INrB(2R*4

1

2

name:

abstract:

history:

includes:

Exnsm

IMIMX

arguments:

INIBGHl*2

CHARACrER*12

INIBGHt*2

FUCnCN GEr_SPBCIFIED_IEVICES ( DEVICE,
MAX_DEVICES,
NUM_DEVICES )

Giet Specified Devices

Ihe /DEVICE qualifier is beir^ used.
Retrieve all of the devices specified on the
coninand line.

02/20/88—pdl by RGD

Da:SKMGR_MAXDEVEXC
'($SSEEF)'

I maximum devices exceeded
! sfystem service definitions

MAXDEVICES

! max # devices that can be monitored
DEVICE ( MAX_DEVICES ) ! list of devices to monitor
MH_DEVICES I nimber of devices entered
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c

c

c

globals:

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

locals:

INIBG!ER*2

INIEGER*^4

INIBGIR*2

L0GICAL*2

fmctions:

EmSNAL

INIBGER*4

INIBGH^*4

LOGICAIM

GUN

SEAIUS

I

POIN)

! used to eliminate duplicate device strings

! length of character string
! function return status
!  temporary array index

CLr$GEr_VALUE, ai$_ABSENr
ClJ[$GEr_VAUJE, CLr$_ABSENr
IKANSLAIEJCeVNAM
DEVICE IS DISK

! dl definitions

! logical name translation routine
! determines if device is a disk

Read each of the devices in the list.
Oialifier has the form: /EEVICES=(devicel, device2, ... )

NUMJEVICES = 1
EEVICE(l) = ' '
DO WHIIE ( CLI$GEr_VALlE( 'DEVICES', DEVICE(NUM_EEVICES),
1  GUN ) .NE. XLOC( CLI$_ABSENr ) )

Translate the device name until we get the
physical device name for use ty GETJEVICE INFO.

SEAIUS = UWNSIAIEJCEVNAM ( DEVICE(NIJM DEVICES) )
IF ( SEAIUS .^E. SSSJCIFAN ) ~

CEE_SPBCIFIED DEVICES = SEAIUS
REIURN

EM) IF

Eliminate duplicates.

FOIJN) => .EAIEB.

DO I = 1, (NUM DEVICES-l)
IF ( DEVICETI) .BQ. EEVICE(NIJM DEVICES) ) HffiN

FOIJM) = .IHJE.

EM) IF

EM) DO

If not a duplicate, and device is a disk, add it to our list.

IF (( .NOT. POtM)) .AM).
1  ( DEVICE_IS DiaC(DEVICE(NDM DEVICES)) ) ) IHEN

MHJDEVICES = MW DEVICES + T
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EM) IF

C

C

C

Don't st^ out of bounds.

IF ( NUMJEVICES .GfT. MAX EEVICES ) THEN
CAIL REKRTJXCEPrrCN J 'GBr_SPBC DEVICES', SS$ OVRMAXARG,

1  %LOC(DISKSai MAXEEVEXCy )
GOTO 50 —

EM) IF

CEVICE(NUM_CEVICES) = ' '
EM) DO

!! If terminate do loop because of too many devices, read rest of
!! argument string and produce error message seyii^
! I "MAX ARCS EXCEEEED, IGNCKDGI device" or something to that effect.
!! USE MESSAGE FAdLm ! I
50 NUM EEVICES = NEM EEVICES - 1

GEr_SPBCIFIED_EEVICES = 1
BERFN

EM)

A.17 GET TIME

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INrBGER*4 EUCrrCN GETJTOE ( AUME )

name: Get time

abstract:

VAX/VMS MAINTAINS THE CIFRHJI EAIE AM) TIME IN 64-BIT PCRMAI.
THE TIME VALUE IS A BINARY NUMBER IN 1004<ANOSE)GCM) UNITS OFFSET
FROM THE SYSIEM BASE EWIE AM) TIME, WHICH IS 00:00 O'CLOCK,
NOVEMBER 17, 1958 (THE SMTIHSCNIAN BASE IME AM) TIME PGR THE
ASmONOMICAL CAIFNEAR).

TIME VALUES MUST BE PASSED TO, OR RERRB) FROM, SYSIEM SBWICES
AS THE AECRESS OT A QUAEMDRD CONTAINING THE 64 BITS.

history:

includes:

EXIERNAL

EXTERNAL

01/01/88—pdl by RGD

DISKMGR_ERRGErDffi:
DiaCMGR ERRCVnME

I error getting current time
! error converting time to ASCII

argunents:

CHARACTER*23 ATIME

globals:
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c

C  locals:

C

INIBGIR*4 BaiHE(2) !8 BYTES = QUADWCRD
INIBGIR*2 AIIME_IiN ISIKTIG OF PCRM "ED4fW-YYYY HH:»tl:SS.OC"
INIBGIR*4 CVTFLAG

C

C  functions:

C

INIBGER*4 SYS$GErnM, SYSSASCHM, ISIATUS
C

c
c

c

C  GET CURRENT SYSTEM TTME
C

ISEAIUS = SYS$GEniM(EIIME(l))
IF (.NOT. ISTAIUS) THEN

GAIL REPORTJSaOEFriCN ( 'GET TIHE', ISEATUS,
2  %iOCTniaCMGR_ERRGEriME) )

GETjriME = ISIYffUS
RETURN

EM) IF

C

C  CCNVHtr BINARY TIME TO ASCII STRING:
C  PARAMETERS ARE:

C  1. LENGTH (DJ BYIES) OF THE SIRING TO BE RETTHB). ((HTTCNAL)
C  2. BUFFHl FOR STORING IHE ASCH SIRING REHRCD. (REQUTRH))
C  3. TTME VALUE IHAT IS TO BE CCNVERm). (OPTICNAL)
C  4. CCNVHH FLAG (0 RETURN EKTE AM) TTME,
C  1 => REHFN ONLY THE TIME.) (OTTTGNAL)
C  (PASSED BY VALUE, NOT BY REFHIENCE)
C

ATIME_LEN = 23
CVTFLAG = 0

ISEAIUS = SYS$ASCnM(ATIME LEN, ATIME, BriME(l), %VAL(CVTEIAG))
IF (.NOT. ISEAIUS) 1H0<

CALL REP0RT_E5IEPnCN ( 'GET TIME', ISEAIUS,
1  %L0C(i3ia(MGR ERRCVriME) )

GETJUME = ISEAIUS
RETURN

EM) IF

GET TIME = ISEAIUS

REnilN
EM)

A. 18 GET TOTALS

SUBROUTDE GET_TOTALS ( T_ERRCR_OOUNT, T_MAX BLOCKS,
1  T_FRffi_BLOCKS, Tjnvfc CXXNT,
2  TJONTJOOUNT, DEV BRIEF,
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c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

3

name:

abstract:

history:

includes:

INdUCE

mucE

arguments:

INTBGIRAA

INIBGIR*4

INIECER><«i

INI1IGIR*4

INIBGIR*4

BBOCED

INrB(3R*2

globals:

locals:

INIBGIR*4

functions:

NUM EEVICES )

Get Totals

Get the totals for all NUMJjEVICES devices.

01/08/88—pdl by RGD

'MS_INC:nrSK_ANAL CCNST.llC'
'MS_INC:EEV_Arr.INC'
! device attributes structure definition

I constant definitions

TJERRCRjOOONT ! totals
T_MAX_BLOCKS
T_FraE BLOCKS
TJERArBjCJOUNT
TjaJNTjOOONT
/EEV_BK[EF_Arr/ EEW BRIEP ( MAX DEVICES )
MUM DEVICES

!  index/comter

Initialize totals.

TJERCRCODNT = 0
T_MAX_BLOCKS = 0
TJRffiJBLOCKS = 0
TJEANSOOlNr = 0
TjaJNTjCXXKr = 0

Determine totals for all the devices.

DO I = 1, NUM_DEVICES
TJERCRjCONr = T HWCRjOODNT + DEV EK[EF(I).ERRDR COUNT
T MAX BLOCKS = TJaXJBLOCKS + DEVJERIEF(I).MAX BLOOCS
T_FREE_BLOCKS = T_FREE_BLOCKS + DEVJRIEF(I).F^ BLOCKS
TjmANSjCXXJNr = TJEANSJOOUNT + DEV_BRIEF(I).TIWI6 COKT
TJtXJNTjCWJNr = TMOtKIGOUNr + DEVJRIEF(I).MOlKT"C)OUNr
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Etc DO

BETUFN

EH)

A. 19 HEIP

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

c

c

c

c

name:

abstract:

history:

includes:

HaUEE

argunents:

1NIBG!ER*2

INIBGIR*4

INIBGER*2

globels:

FUCrrCN HEIP ( FJKEY, FIEU), FORM )

HEIPI

Provide the user with help. There are two
types of help available for this utility.
The first type of help is a general help
which shows the keypad layout and other
pre-defined keys for using the tool. This
help is obtain^ when entering the PF2 key.
The second type of help is a more specific
help and is based on the current field
the user is in. This help is obtained by
entering the PF3 key.

01/16/88-pdl by RGD

'($SMGEEF)'

FJ®Y
PTRin

FGRM

! SMa definitions

! function key entered by user
! current field id
! current screen id

C

C

C

C

C

C

C

C

C

locals:

INIH3R*4

functions:

INIEIGIER*4

INIBGIR*4

STATUS

GXNERALJMf
FTEID HEIP

IF ( F ray .BQ. SM3$K_TRM PF2 ) THEN
SI^ = GENERAL HEIP J )

! fmction return status

! general help for keypad
! specific help for current field

! general help
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ELSE IF ( F_KEY .BQ. SM3$K_'IEM_PF3 ) IHHi
STATUS = FIELDJTELP ( FIELD, PCRM )

00 IF

HELP = 1

REILBN

EN)

! field help

A.20 INIT a»flAN)S

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

c

c

c

c

c

c

INIBGE[t*4

name:

abstract:

history:

includes:

INCUEE

INCUJCe

ar]guments:

globals:

locals:

INIEIGERM

functions:

FiNcncN mrr oitiANB ( )

Initialize ccmnands

Initializes all sub-cooinands available for
use by this utility. In general, each field
has a conmand associated with it that can be
used to generate more information relatii^
to the field.

01/19/87—pdl by RGD

'MS_INC:PC«M2_TCKEN_P0S.INC'
'MS INC:OOMttND EEFN.DC'

! max fields count

! conmand definitions

! scratch variable

Initialize the conmand array.

DO I = 1, 24
CatiANKI) = 'SHW BEV D'
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QD DO

OOMttM)(15) = 'SBCW OEV/FIIES'
OOrfMMX19) = 'SHOW DEV/FHES'
C»fttM)(23) = 'ANALirayERRCR/SlJHMARY/INCIJUDBx'
OOrtlAM)(25) = 'MONITOR niSK/nElfeAIL'
(»»MMX26) = 'MONTDOR rooaSS/TOPDIG'

DO I = 27, 29
aitttMXI) = 'MONTTOR POP'

EM) DO

DO I = 30, MAX_FIEIJ)S
OOMIAMXI) = 'MONITOR FII£ SYSIIM CACHE'

HM) DO ~ ~

C0mAM)(33) = 'MONITOR PGP'
C0MttMX45) = 'MONITOR POP'
C»flAMX46) = 'SHOW EEV D'
C0»»1AM)(47) = 'SHOW EEV D'

Dirr_C»«AM)S = 1

BEIIFN

QO

A.21 JNTT HEIP

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INIBGHt«f4 FlWCnCN DDTJEU' ( )

name: Initialize help

abstract: Initialize the general help screen. This
display is constant and is not ever modified
by this program. Also, this routine initializes
the structure of the field help screen and
opens the DiaCMGR specific hel^) library for
r^ access.

history: 01/16/88—pdl by HGD

includes:

INGUEE 'MS INC:aiSK ANAL 10 EEFN.DC' ! I/O definitions
INdUCE 'MS IlC:LIBRARy E&N.INC' ! library definitions
SCLUCe '($SMGtEF)' ! SMS definitions
INOLOCe '($IBRCEF)' ! library defintions
INdUCE '($HLPDEP)' ! help constants
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c

c

c

c

c

aigunents:

global^:

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

locals:

INIBGIR*4 SEAIUS

functions:

INm2R*4 SHG$BEIGIN DISPLAY UPCMIE
INEBGIR*4 SMG$£BAV BBCEANGU;
INIBGER*4 SMS$£BAV LINE
INIIIG3EIR*4 SHG$FUE CHARS
INIBGIER*4 SMG^ DISPIAY UFCMTE
1NIH3R*4 1BR$INI OCNIROL
lNIBGIIt*4 LHR$CS^

! fimctlon return status

! SMG routines

! library routines

SEAIUS = SMGSBBGIN_DISPLAY_UPIME ( ED[ID(3) )

Draw arrow key boxes.

SEAIUS = SMG$nRAWJ®CEANGl£ ( £010(3),
SEAIUS = SM3!^WJffimNGI£ ( E0ID<3),
SEAIUS = SMG^W_RBC3:AM3£ ( I]DID(3),
SEAIUS = SMG^WJfflCEANGU: ( I]DrD(3),

Draw keypad boxes.

SEAIUS

SEAIUS

SEAIUS

SEAIUS

SEAIUS

STATUS

SEAIUS

SEAIUS

SEAIUS

SE<mB

SEAIUS

SEAIUS

SEAIUS

SEAIUS

SEAIUS :

SEAIUS :

SMG$I»AW_RBCEANGLE ( £010(3),
SMG$£RAH[_RB:EAIGLE ( £010(3),
SMG^W_RBCEANGI£ ( £010(3),
9G$ERAW_RBCEANGI£ ( £010(3),

1, 2, 6, 11 )I up arrow
1, 11, 6, 20 )!  arrow

1, 20, 6, 29 )! left arrow
1, 29, 6, 38 )! right arrow

1, 5, 53 )! PFl
1, 53, 5, 62 )! PF2
1, 62, 5, 71 )! PF3
1, 71, 5, 80 )! PF4

5, 44, 9, 53 )! KP7
5, 53, 9, 62 )! KP8
5, 62, 9, 71 )! KP9
5, 71, 9, 80 )! KP-

9, 44, 13, 53 )! KP4
9, 53, 13, 62 )! KP5
9, 62, 13, 71 )! KP6
9, 71, 13, 80 )! KP+

13, 44, 17, 53 )! KPl
13, 53, 17, 62 )! KP2
13, 62, 17, 71 )! KP3
13, 71, 21, 80 )I KPenter
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c

c

c

STATOS = 9C$I»AWJBCEAN3LE ( EDID(3), 17, 44, 21, 62 ) I KPO
Sims = SMS$I»AW_RBCrANGI£ ( DDnXS), 17, 62, 21, 71 ) ! KP.

Insert text into the boxes.

C

C

C

SEAIUS = SM3$PUr_CHAR5 ( E|]!ID(3), 2, 5
SDOTB = SMG1$CRAW_LINE ( 0310(3), 3, 5, 4, 5 )
SEATOS = 9C$PUr_CHARS ( 0X10(3), 'UP', 5, 5

SEAIUS = SMS$CRAW_LINE ( 0310(3), 2, 14, 3, 14 )
SEAIUS = SMG$PUE_CHARS ( 0310(3), 'v', 4, 14
SEAIUS = SMG$PUF_CHARS ( 0310(3), 'DOHN', 5, 13

SEAIUS = SMG$PUE CHARS ( 0310(3), '<', 4, 22
SEAIUS = 9C$CiWW_LINE ( 03IO(3), 4, 23, 4, 25 )
SEAIUS = SMGSPUE CHARS ( 0310(3), 'lEFE', 5, 22

SEAIUS = SMG$ERAW_LINE ( 0310(3), 4, 31, 4, 33 )
SEAIUS = SMG$PUE_CHARS ( O3I0(3), '>', 4, 34
SEAIUS = 9C$PUE_CHARS ( O3I0(3), 'RIGHE', 5, 31

SEAIUS = SMG$PUE_CHARS ( 0310(3), 'DiaCMai', 3, 54
SEAIUS = SMG$PUE_CHARS ( 0X10(3), 'HEIP', 4, 55

SEAIUS = SMG$PUF_CHARS ( O30X3), 'FIEIJ)', 3, 64
SEAIUS = SMG$PUE_CHARS ( O3I0(3), 'HELP', 4, 64

SEAIUS = SMG$PUr_CHARS ( 0310(3), 'DO', 3, 74
SEAIUS = SMG$PUE_CHARS ( 0310(3), 'OOflAH)', 4, 72

SEAIUS = SM3$IUE_CHARS ( 0310(3), 'REFRESH', 7, 45

SEAIUS = SMGSPUFjCHARS ( 0310(3), 'FREV', 7, 55
SEAIUS = SMGSPUE CHARS ( 0310(3), 'FIELD', 8, 55

SEAIUS = SMGSPUEjCHARS ( O3I0(3), 'FREV', 11, 46
SEAIUS = SMGSFUEJCHARS ( OXIO(3), 'FIELD', 12, 46

SEAIUS = SMGSFUEJCHARS ( 0310(3), 'NEJff', 11, 64
SEAIUS = SMGSFUEJCHARS ( 0310(3), 'FIELD', 12, 64

SEAIUS = SMGSFUEJCHARS ( O3I0(3), 'NEXE', 15, 55
SEAIUS = SMGSFUEJCHARS ( O3I0(3), 'FIELD', 16, 55

SEAIUS = SMGSFUEJCHARS ( 0310(3), 'CHANGE', 16, 72
SEAIUS = 9«SSPUEjCHARS ( O3I0(3), 'FORM', 17, 73

SEAIUS = aCSFUEjCHARS ( O3I0(3), 'EXIT', 19, 46

Insert information on useful non-keypad lo^.

SEAIUS = SMG$FUEjCHARS(03IO(3),'BAaSPACE Previous
SEAIUS = SMGSFUrjCHARS(03IO(3),'TAB
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! up arrow

! down arrow

! left arrow

! right arrow

! PF2

I PF3

! PF4

I KP7

! KP8

! KP4

! KP6

! KP2

! KPenter

! KPO
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SEA3US = SMG$PUr_CHARS(EDID(3),' <CP> Change form', 10,1)
SEA3US = SMG$PUr_CHARS(DDID(3),'CISL/H Previous field',11,1)
SEtfnB = SMG$PUr_CHARS(EDID(3), 'CIHL/I Next field', 12,1)
SEAUB = SMG$PUr_CHARS(CDIlJ(3),'CIRL/R Refresh screen', 13,1)
STfilUS = SMG$PUr CHARS(EDrD(3),'CIRL/V Refre^ screai'.U.l)

c  - ' ' '
C  (Xitput message describing hov to terminate help display.
C

STtfTUS = 9«3$PUr_CHARS ( 0311X3),
1 'Press any key to continue
2
3 23, 1, , SM3$M REVERSE )

SEAIUS = SMGSEND DISPLAy UPCttlE ( 0311X3) )
C

C  IWtialize the field specific help screen. NOTE; this
C  displey changes based on the current field, therefore,
C  we can only initialize the background portion of the display.
C

SEA3US = SMG$BBG[IN_I3rSPLAY_UPCttIE ( 03IIX4) )
SEAmS = 9CSl»AW_REmNGI£ ( 030X4), 1, 1, 12, 80 )
SEMUS = SMG$I»AW_RBCEAN3l£ ( 030X4), 2, 2, 10, 79 )
SEAHJS = SMGSPUE CHARS ( 030X4),
1 'Press any key to continue
2
3 11, 3, , SMGi$M_REVERSE )
SEA3US = SMG$EII)J3ISP1AY UPIME ( 030X4) )

C

C  Initialize the necessary function codes for the IBR routines.
C

PIWCEICN = LBR$C_READ ! read function code
^  TYPE = 1BR$C_TYP_HLP ! help text library
C  Initialize control of the library.
C

SEA3US = 1BR$INI OONISM. ( IIBRARyjNIX,
1  RJNCHCN,
2  TYIE )
IF ( .NOT. SEtfEUS ) THEN

INEEJEIP = SE/OUS
REIUBN

END IF

C

C  Open the OISKMGR help library.
C

SEAHJB = 1£R$(»BI ( IJERARYJMIX,
1  LIBRARY NAME,
2  ,M )
IF ( .NCTE. SIYflUS ) THEN

INTEJEIP = SEIOUS
REOBN

EIC IF

INEEHEIP = SEAIUS
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REIIBN

EN)

A,22 DUT 10

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

c

c

c

c

c

c

c

c

INIBGER*4

name:

abstract:

history:

includes:

EXnSNAL

EXEEBNAL

INCUIX;

mjJCE

ncLuce

arguments:

globals:

locals:

fmctions:

1NIH$R*4

INIBGHt*4

INIBGHl*4

INIBGBR*4

FiNcncN iNrr_io ( )

Initialize Input/Output

Create needed pasteboards, virtual disple^^,
and virtual keyboards.

11/01/87—pdl by RGD

DiaM3l_EKRC»EPBD
nESKMGR_EKRC«EniS
'MS_INC:niSK_ANAL_IO BEFN.DC'
'MS_INC:DISK_ANAL CCNST.INC'
'($SMaiF)'

! error creating pasteboard
! error creating virtual display
! global 10 definitions
! constant definitions
! SMS definitions

saAUB

SMS$CBEA1E_PA?IEB0ABD
SM3$aiEAiEjaimiAL_nrsPLAY
SMG$CHEAIE VIBIIM._KEYBCARD
SMG$PASIE VIKrUAL DISPIAy

! return status

I screen management routines

Create a ̂ tdxMrd associated with the physical terminal
the user is using. Screen management facility of VMS
provides all the necessary operations for displeyii^ the
information on the physic^ device.

Create virtual display for error messages.
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SIAIUS = SMGl$CREAIE_VIiamL_nrSPLAY ( 1, ! ranter of rows
^  132, ! ranter of colunns
^  CDID(5) ) ! field help display id
IF ( .NDT. SEAIUS ) IHEN

WRnE(6,*)'DISKMGR; Error create ERROR virtual displar.'
INIT_IO = SEAIUS
BEHPN

EM) IF

C

C  Create the pastdxaard.
C

pmJS = amSEmjASIESCm) ( ram, \ pasteboard identifier
1  'cwcCrarTDirrf i ^ j .'SYSSOUTPUT', ! associated output device

ROWS, ! ranter rows of phv
COLS )
! number colunns of physical device

^  FOWS, ! ranter rows of physical device
3  COLS )

IF ( .NOT. SEA3US ) 1H0I
CALL BEP(Fr_E35CEPnCN ( 'INrr_IO', SEAIUS,

I  %LOC(nESKMGR ERRCREFED) )
iNrr_io = sEAnjs ~
BEIIRN

EM) IF

C

C  Create the needed virtual displajys. There are two displays
C  that nwst be created ( one for each form ). This will allow
C  easy recovery when raEVIOUS SCRmj fmction key is entered.
C  ~

C

C  Create data virtual display for brief form.
C

SEAHJS = SME$CREAIEjmmiAL_niSPLAY ( 23, ! ranter of rows
1  COLS, ! ranter of columns
^  tCID(l) ) ! data display id
IF ( .NOT. STATUS ) THaJ

CAIL i®<oKr_EXCEPricN ( 'iNrr_io', seaius,
1  %LOC(niSKMGR ERRCRECTS) )

INrr_IO = STATUS ~
RETURN

EM) IF

C

C  Create data virtual display for full form.
C

STATUS = SMG$CREATE_VIRTUAL_nrSPLAY ( 23, ! ranter of rows
1  COLS, ! ranter of colunns
^  II]!ID(2) ) ! data display id
IF ( .NOT. STATUS ) THEN

CAIL REPCFTJMCEPriCN ( 'IMTJiO', STATUS,
I  %LOC(I](ISKt£R ERRCREDIS) )

INrr_IO = STATUS ~
RETURN

0C IF

C

C  Create data virtual display for the help forms.
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SEA3US = SMGSCREAIEjnKIUAL_in:SPLAY ( 24,

2

IF ( .NOT. SEAOTJS ) 'IHEN
CALL REPOKT ESCEPTICN ( 'INTTJiO', SEfllUS,

1  aDC(DrSKMGR ERRCPEniS) )
INrr_IO = STATUS ~
BEIICN

EIO IF

I number of rows
OOLS, ! number of colums
EDnXS) ) ! gaieral help display id

C

C

C

STATUS = SMG5C»EAIE_VIRnJAL_I3ISPLAy ( 12, ! nuiijer of rows
1  CPIS, ! nunber of colums
2  C0[ID(4) ) ! field help display id
IF ( .NOT. STATUS ) THEN

CALL IffiPOO'EXCEPTICN ( 'INrT_IO', STATUS,
1  %LOC(T][ISKMGR QTROTOOTS) )

]NrT_IO = STATUS ~
BEIIRT

EM) IF

Create virtual keyboard for device independent input operations

STATUS = SMS$CREATE_VIRIUAL_KEYBQARD ( VKID, 'SYSSOUTPUT' )
IF ( .NOT. STATUS ) THHJ

CATX REPCKr_EXCEPnCN ( ']Nrr_IO', STATUS,
1  %L0C(TOTS(M3l EITBCREDIS) )

IN[T_IO = STATUS ~
ITETIFN

EMD IF

INTTJO = STATUS
BETWN

EM)

A.23 INTT riEMilST

C

C

C

0

C

C

C

C

C

C

INIBGER*4

1

name:

abstract:

history:

includes:

IMUIX;

FiNcncN iNrr iTQttisr ( nEMUsr, tkvjrtef,
IIV_FUIL )

Initialize itemlist

Initialize the itemlist structure for
GEr_nEVICE_INPO function.

01/01/88—pdl by KD

'MS_INC:TIV_Arr.INC'
! device attributes structure definition
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c

c

c

c

c

c

SCUEE

mucE

arguments:

'MS_INC:nMLSr STOUCT EEFN.INC'
'($1MEEF)'

! itemlist structure definitions
! GEKVI symbol definitions

RBOORD /TIMLSr/ rTEMLEST ( MAX rHMS + 1) ! +1 for aid of list code
BBOCRD /EEVJKDEFJflT/ EEV_BRIEF
RECCED /EEVJUILJOT/ EEVJFWL

globals:

C

C

C

C

C

C

locals:

IMGGER>^

fmctions:

nEMLisr(
rrEMLisr(
nEHiisr(
nBftisr(

nDiLisr(
nsMisrc
nEMiisr(
niMiisr(

rrEMLrsr(
nEMLisr(
nEMLisr(
ITEMLrsr( 3

nEMLIST( 4
nEMLisr( 4
nDflisr( 4
mmisrc 4

rrEMiisr( 5
nEMLESr( 5
nEMLisr( 5
rmisr( 5

nH(Lisr(
nMIST(
rrEMiisr( 6
nEMiisr( 6

nEMLisr( 7
rrEMLisr( 7
rrEMLrsr( i
riEMLisrc 7

DUMT

•BUFTHUflCIH

.imijOODE

.BUFFERAQEESS

.REHEN_UNGfm

•BUFTIRJLEMnH
.rnMjocDE
.BUFFERJIIEESS
.REnENJLfNSffl

.BUFFIR_UNG?IH

.rnMjcncE

.BUFFER_ACCEESS

.REnENJfltnB

.BUFFTR_IiNGIH

.nEMjOTE

.BUFFERAHEESS

.REnEN_IM;aE

.BUFFER_L0I3IH

.rr04_ooDE

.BUFFQUtfXEESS

.REnEN_lflCIH

.BUFFQl_Lai:3H

.naijoocE

.BUFFQl_AIXEESS

.RBnEN_UJGffl

.BUFFSIJLEK3H

.niMJXEE

.BUFFQIADCEESS

.rehen uNGrm

=

! dumiy return value

64

i:VI$ EEUNAM
mcTCEVJBKIEF.CEVICE_NAME)
%IIX:(IEVJK[EF.CEV_NAM_IflJ)

12

EVI$JDIUAM
mx:(IEV_BRIEF.VMlWE_LABEL)

= ajrc(IEVJRIEF.IEVjroL_NAME_l^

= 4

= CVI$ EERCNT
= mcTCEVJRIEF.ERRCE OCXWr)
= JODCCDlMff)

= 4

= CWI$ MAXBLOCK
=. mcTlEVJRIEF.MAX BLOCKS)
= ZLOC(DUMff)

= 4

= CVI$ FREmCCXS
= ZL0CTEEV_BRIEF.EREE_BLC)CKS)
= aDC(Dllfff)

= 4

= EWI$JRANSCNr
= m)C(EEV_BRIEF.lIWNS_OOlJNr)
= «DC(DU#ff)

 4

. Ewi$j«in)CNr
=: »jOC(EEVJK[EF.MOlNr (XXNT)
= %LOC(Dll#ff)
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niMLrsr( 8).BUFFHl_IflCIH = 10
rrDflisr( 8).nH<_ooDE = mhiiajjame
n01LISr( 8).BUFFHl_AIIBESS = %I/X:TEEVJULL.MEDIA NAME)
rnMLISr( 8).REIIJRN_I£NGIH = %LOC(IIV_im.MEIl«M_LEN)

rrMISr( 9).BUFFER_LBNGffl = 4
nEMLisr( 9).nEM_a}DE = i:vi$ maxfues
rrEMiisr( 9).biifter_aiifess = %locTeev ml.max fhes)
rrEMLISr( 9).RBnRI_UNGr[H = %LX(CUfff)

niMIISr(10).BUFFER_LEN3IH = 4
noiLisr(io).niM_ocicE = rwi$ aotype
nQlLrsr(10).BUFFER_ADraESS = JaXXifEEV fUIL.ACP TYPE)
niMLISr(10).FEnilN_I£NGffl = %LOC(DllffY)

niMLISr(ll).BUFFER_UICIH = 4
nEMLisr(ii).nHK)ai: = ewi$ iht
ITEIftISr(ll).BUFFni_AECRESS = XLOCTEEV FULL.MCXMED)
riIMLISr(ll).REnjRN_UN3IH = %LOC(Dlltff)

nMIST(12).BUFFIR_IiN]Jffl = 4
riEMLisr(i2).riiM_c)0CE = i:wi$ pid
nEMLISr(12).BUFFro_AIIRESS = XLOCTEEV FUIL.PID)
riEMlISr(12).REnFN_UN3ffl =«jOC(DUmy)

nHlLrsr(13).BUFFER_IfICIH = 4
npMLisr(i3).rrEM_oocE = ewi$ ownuic
nEMLrsr(D).BUFFER_AIIBESS = XLOCTDEV FUlL.O«NUIC.UIC)
niMlISr(13).REIlFN_UNGm = %LX(DIIMY)

I10flISr(14).BUFFER_IflCIH = 4
riimsr(i4).riiM_ciocE = cwis vroor
nEMLrsr(14).BUFFER_ADCRESS = XLOC(CEV FmL.FBOT)
nEMLISr(14).REnjRN_lfNGffl = %[iX:(DUffY)

nEMIISr(15).BUFPni_UN3IH = 4
riIMLISr(15).riBl_CDDE = WI$ CLUSUR
riIMJSr(15).BUFFnU«]CRESS = ̂OCTCEV FULL.CLUSIHI sm)
niMUST(15).REni»I_LaJ3ffl = %LOC(DUfff)

riIMUSr(16).BUFFBR_IiNGffl = 4
riiMusr(i6).rrEM_oocE = ewi$ cylmers
IlIMLIST(16).BUFFHl_AI]raESS = %L0CTEEV FUIL.NUM CYLDCBS)
riIMLISr(16).REnjRN_UNSffl = a[jOC(Dmff)

riEmsr(17).BUFFHl_LENGIH = 4
naffliST(i7).riiM_c)ocE = dvi$ tracks
niMLISr(17).BUFFlR_AIIRESS = %LOCfEEV FULL.NUM TRACKS)
riEMIJSr(17).REIlIW_UN3ffl - %LOC(Dllf(y)

ITIMUSr(18).BOFTnUJEN3ffl = 4
niMLisr(i8).rrEM_oocE = iwi$ sbctcrs
rr0flISr(18).BUFFPRjAI]IBESS = XLXTEEV FULL.NUM SECTORS)
ITBflJSr(18).RBnFN_IfNGIIH = «jOC(D(lf(f)
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nEMlISr(19).BUFEER_LErGm = 4
nEMLrsr(i9).n0i_(3OCE «i:wi$_0PCNr
mMlISr(19).BUFTHl_ACCRESS = XLOC(EEV FUIL.OPS OOMPIEIE)
rr01Lrsr(19).RBnJRN_UN3IH = %LOC(Dllfff)

nEMlISr(20).BUFFHl_LENGIH = 4
nEMLISr(20).IIEM CODE = DVI$ EEVEUFSEZ
rnmsr(20).BUFFni_AIIRESS = %LOCn®V PUIL.EEF BUFF SZ)
riIMQSr(20).RE3IfN_IflCIH = %LOC(DUflY)

ni«lISr(21).BUFFFR_L0GIH = 4
riEMLrsr(2i).riEM_oocE = [wi$ repcnt
riIMUST(21).BUFTIR_AIIFESS = ̂LOC^EEV FULL.REF COUNT)
nEMLIST(21).RBnFN_L0CrH = ̂LOC(DUMff)

niMLrsr ( maxjuks + i).0c_iisr = o

INIT_ITEMlISr = 1

RETIBN

QC

A. 24 INrrjXKEN

INIBGIR*4

name:

abstract:

history:

includes:

mucE

argunents:

C

C

C

BBOOBD

INIEGER*2

globals:

FiNcricN iNrrjrcKEN ( tokqj, poem >

Initialize token

Initialize token attributes.

01/03/88—pdl by BCD

'MS INC:TOKEN EEFN.INC'

/TCKEN/ TOK0J

FCEM

!  token definitions

! output token
! current screen id

C

C

C

C

C

locals:

fmcticns:
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c

c

c

c

c

c

Set tokai to default initial values.

IF ( PCBM .BQ. 1 ) THEN
TQKEN.RW = 7

TCKEN.OOL = 1

ELSE ! assime form = 2

TCKEN.ROV = 4

TCKEN.OOL = 1

^ IF

TCK0J.FIEID = 1

TCKEN.CHR =

INTTTOKEN = 1

BEinJBN

QO

A.25

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

0

C

C

C

INSEKr_INIBGIR

IN1H2R<<<4

name:

abstract:

history:

includes:

EXIHm

argunents:

FtNCnCN INSEKT INIBGIR ( VALUE, SIRING, LEN3 )

Insert Integer

Insert the integer VALUE into SIRING usir^ the
fortran format of KLENO.

01/07/88—pdl by BGD

niSKMGR ERRCVTVAL

INrEIGER>^ VALUE

CHARACIHt*(*) SIRING
INIEGHtM Lac

globals:

locals:

I error converting value
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c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

lNIBGHt*4

INIBGER*4

INIBGIR*4

LOGICAL

functions:

lNIBGQt'r4

SEAIUS

SUN

I

REMOVE ZEROES

OTS$CVr LH

! function return status
! string lenght of SIRING
! index/counter
! raiove leading zeroes?

! conversion routines

Determine if we should renove leading zeroes in output strii^.
If the input length argument is greater than zero, thai we
should ranove leading zeroes.

IF ( IflG .CT. 0 ) IHEN
REMCVEZraCKS = .IRUE.

EUE

RHCVEJEROES = .FALSE.
LENG = UNG * -1

EM) IF

Convert the integer value to a character strii^.

SEAIUS = OIS$CVr_L_TI ( VALOE,
1  SEESCR(SIKIIG),
2  XVAUUNG),, )
IF ( .NOT. SEAIUS ) IHEN

CALL REPCKr_EXCEFriCN ( 'INSERTJNIBGER', STATUS,
1  %LOC(niSKMGR ERHCVIVAL) )

SIRING(1:1) = ~
INSERTJNIBGIR = SEAIUS
REHEN

EM) IF

Remove leeding zeroes if desired.

IF ( REMCVE_m«®S ) TH01
SUN » UN ( SmiNG )
1 = 1

DO WHIU: (( SIKING(I:I) .EQ. '0' ) .AM). ( I .IT. SUN ))
SIRING(I:I) = ' '
1 = 1 + 1

EM) 00

SO IF

INSEKr_INIBGIR = 1

REIIBN

EM)
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A.26 INSQITREAL

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C .

C

c

c

10

1MEGIR*4

1

name:

abstract:

history:

includes:

argunents:

REAIM VALUE

CHARACIHt*(*) SIKDC
1NIEGIR*4 LENS

INIBGHt*4 RESCaunCN

globals:

FLNCnCN INSERTJEAL ( VALUE, SmiN3,
UNG, RESMJUrrCN )

Insert Real

Insert the real VALUE into SIRING usirg the
fortran format of F<IiNG>.RESMJUriCN.

01/07/88—pdl by RGD

locals:

functions:

Convert the real value to a character striig.

WRIIE(SIRING(l:IfllG), 10) VALUE
POBMAr(F<IiNG>. <RESMiUriCN>)

INSERTJREAL = 1 !! assune it will never fail for now...

RETUIN

Etc

A. 27 OUrPUTjCHARS

INIBGER*4 FlWCnCN OUrPUTjCHARS ( SIRING, LENG, ROW, CM. )
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c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

name:

abstract:

history:

includes:

ncmx

argunents:

CHARACrER*(*)
INTEGXR^A

1NHCBR*4

INIBSR^A

globals:

locals:

INIEGSt*4

functions:

INIBGIER*4

(Xitput Characters

(Xitput the characters SIKDC of la^ UNG
on the display at cursor position RCW, CDL.

01/13/88—pdl by RGD

DISKMGR_EI«PUrCHR
! error writing characters to display
'MS_INC:rH:SK ANAL ID CEFN.INC' ! I/O definitions

SIRING

mc

BCN

OOL

! string to be displayed
! length of output string
! physical row of display
! physical colum

SEA3US

SMG$PUr CHARS

! fuiction return status

! SMG routine

SEAUB = 1

IF ( LENG .GE. 1 ) IHEN
SEA3US = SMG$PUr_CHARS ( IIIED(2), SIRIN3(l:IflG), ROW, OOL )
IF ( .NOT. SEAHJS ) THEN

CALL WiKiaJSaCEPTICN ( 'COTPOTjCHARS', SEAHJS,
1  xwcinLsatSL errputor))

EH) IF —

0D IF

OOTPOTJHARS = SEAIUS

RETU9I

END
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A.28 OUTPUT TNTBGHl

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

1NIBGIR*4
1

name:

abstract:

history:

includes:

EmSNftL

EmSNAL

INCLllX

argunents:

INHIGBW

INIEGQt*4

INIBGIR*4

INIBGHt*4

globals:

FTWCriCN OUrPUT_INTBGIR ( VALUE, ROW,
ocL, mc)

Output integer.

(Xitput an integer value to the screen.

01/10/88—^pdl by ROD

nrSKMER_ERRCVIVAL
DISKMGR_ERRPUra»
'MS INC:DiaC ANAL 10 CEFN.BC'

VALUE

ROW

OM.

UNS

! error converting value
! error writing characters
! I/O definitions

! value to be displayed
f physical row of display
I phj^ical colum
I number of chars to output

C

C

C

C

C

C

C

C

C

C

C

locals:

INIEGER*4

CHARACIPRA80

INIBGIR*4

fmctions:

INIH2R>*c4

INIH2R*4

SEAIUS

SmiNG

lUNG

! ii^t leng argument.
JUNG

INSERT_IN1B2R
SMG$FUT CHARS

! fuiction return status.
! output string

(absolute value)
! actual iiqut leng arg

! conversion routine
! SMG routines

CtJnvert the integer value to a character.

JLENG = UNG

TUNG = UNG

IF ( nfNG .LT. 0 ) lUNG = IliNG * -1
SEAIUS = INSEKT_INIIIGIR ( VALUE, SIRING(1:I1JENG), JUNG )
IF ( .NCfT. SEAIUS ) IH0I

GAIL REPCRTJEXCEPnCN ( 'OUTPUT_INTEIGER', SEATUS,
1  %LOC(nrSKMGR HWCVTVAL) )

SIKrNG(l:IUNG) = ~
EM) IF

175



c

c

c

Oitput the character string at the specified location.

SEAIUS = SMG$PUr_CHARS ( ED(n)(2), SnaJG(l;IIflG), ROW, OOL )
IF ( .NOT. SEAIUS ) THHI

CALL REPCRTJMCEPnCN ( 'OUTPUTJNIBGHl', SEAIUS,
1  %LOC(DISKMGR ERRPUrCHR) )
Etc IF —

OUEPUrjNIBGIR = SIAHIS

BEHJBN

EN)

A.29 OUIPUrREAL

C

C

C

C

0

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INIIIGIR*4

1

name:

abstract:

history:

includes:

EXIQ94AL

Emm

INCUEE

arguments:

BEAIM

1NIBGIER*4

INIBGHtM

INI$lGat*4

globals:

locals:

INIBGERA^

CHABACIER>*€0

fmctions:

FiNOTICN OUEPUrjffiAL ( VALUE, ROW, CO.,
LOG, RESQUJIKK )

(Xitput real.

CXitput a real value to the screen.

01/11/87—^pdl by BGD

DI3CMGR EBBCVrVAL ! error converting value
l]ia(MGR_n®FUrc® l error wrltii^ displey
'MS_INC:DISK_ANAL ID EEFN.DC' ! I/O definitions

VALUE

ROV

CM.

mG

RESMUIIGN

!  lunber of chars to right of decimal point

! value to be output
! physical row of displey
! ph^ical colunn
! nuiiier of chars to output

SEAIUS

snoiG
! fmction return status
! output string
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c

c

c

c

c

c

c

c

]NIBGIR*4

lNIHjiER*4
INEIRr_REAL
SMG$FUr CHARS

! ccnversion routine
! 9G routine

Convert the real value to a character strii^.

SIAIUS = INSEKTJREAL ( VALUE, SIKIN3(l:IflG), LENG, RESOUHICN )
IF ( .NOT. SEAIUS ) THEN

GAIL REKKTJSamCN ( 'OOTPOT_REAL', SEAIUS,
1  XLoc(nracMGR ehrcvival) )

SIRING(l!UN3) = ~
EW IF

(Xitput the character string at the specified location

SEAIUS = SMGSFUr CHARS ( II3ID(2), SmiM3(l:UN3), RW, OOL )
IF ( .NOT. SEAIIB ) IHEN

GAIL REKFTjaCEPIICN ( 'OOTPUEJffiAL', SEAIUS,
1  %LOG(niSKMGR ERRPUTCHR))
EN) IF ~

OOTPOT_REAL = SEtflUS

REHFN

EN)

A.30 OUEPUE TOTAL LINE

1NIEGER*4

G

G name:

G

G abstract:
G

G history:
G

G includes:
C

INCUJCe

G

G arguments:
G

CHARACEER*80
G

G globals:
G

G

G locals:
G

FWCHCN OOTPOT TOTAL LINE ( OOTSBRING )

(Xitput total line

Display the total line to the form.

01/08/88—pdl by RGD

'MS_INC:DiaC_ANAL_IO_CEFN.INC' ! I/O definitions

OUib'uODG ! formatted output strii^
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c

c

c

c

c

c

c

c

c

INIEGERM

cm

INIH2R*4

cm

functicns:

INII1GER*4

1NIEGER*4

INIBGER^A

SCAIUS

TOEAIKGW

TOEAIRW / 1 /

TOEALCBL

TOTALOOL / 30 /

SMG$SBr_aJRSCR_REL
SMG$SEr_a«SCR ABS
SMQ$FUr LDC

! finction return status

! relative offset

I absolute offset

! SMS routines

(Xitput totals to the form.

SEAUB = SMG$SBr_aRgCR_REL ( CDID(1), TOEAUW, )
STATUS = SMGSSEr OBSCR ABS ( CDID(1), , T0EALC3M. )
STATUS = SMG$PUT_LINE ( CDID(1), 0UTSIKIN3(1:51) )

GinTUr_TO(TAL_LINE = STAIU5

BEIIR}

EN)

A. 31 PARSE

INIH2R*4

1

C

C name:

C

C abstract:

C

C

C

C

C

C

C

C

C

C

C

C

C history:
C

c includes:
c

INCLUCE

FUCnCN PARSE OOmAN)_LINE ( OEVICE, PCRM,
NJMJEVICES, UFim_RA3E)

Parse ccnmand line

Parse the ccmnand line looking for the
devices that are to be monitored. Also,
translates all logical name strings into
physical device names and verifies tlat
the specified device is indeed a disk.
Valid qualifiers are:
/CEVICEe(devl, dev2, ..., devn) ==> list of devices to analyze.
/FUIL use devl and start with full display instead of brief.
/AIL => automatically find all available disks.
/EXLUCE ==> ALL disks - those in the exclude category.
/UPCIAIE#=n => n = nunber of seconds to delay

before updating screen.

11/01/87—pdl by RGB

'MS_IN]:ni9G_ANAL_(XNSr.INC' ! constant definitions
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c

c

c

c

c

c

aisuments:

CHARACrER*12

INIBGIR*2

]MBGIR*2

INIBGER*4

globals:

CEVrCE( MAX EEVICES )
FORM

NUMJEVICES
UFD^

! list of devices to view
! screen id to start
! mmber of devices entered
! del^ between screen updates

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

locals:

CHABACMb^

1NIHSR*2

functions:

EmPNAL

INIBGIR*4

INIBGIR*4

INIBGER*4

SEAIUS

CUFDAIE_B^
(m

! length of character (device) strir^

! function return status
! character string of update rate

CLI$iraSENr, ClI$GEr_VALUE, CII$_ABSENr ! OI definitions
CLr$PREsan', oisget value, ai$ absent
GET AIL DEVICES

GEr_SPBCIE[H)_EEVICES
RBCVE ESLUCED DEVICES

! /AIL function
! /DEVICE ftnction
I /ESLUCE finction

Check if the /AIL qualifier was specified or if the
/DEVICES qualifier was specified. One of the two nust
be present or we will default to /ALL.

IF ( ClI$H®SENr( 'AIL' ) ) THEN
SEAIUS = GET AIL DEVICES ( DEVICE, MAX DEVICES,

1  NIW_DEVICES )
ELSE IF ( dJ^HffiSBW ( 'DEVICES' ) ) IHEN

SEAIUS = GEE_SPBCIFIED_DEVICES ( DEVICE, MAXJEVICES,
1  NUM DEVICES )
ELSE ! default to /AIL

SEAIUS = GEr_AIL_DEVICES ( DEVICE, MAX_DEVICES,
1  NUM DEVICES )
EM) IF

Check if the /ESCLUCE qualifier was specified.

IF ( C1I$PRESENE( 'EXCLUDE' ) ) IHEN
SEAIUS = REMOVEjaCLUDEDJEVICES ( DEVICE, MAXJEVICES,

1  NUM DEVICES")
EM) IF

Check for /FULL qualifier. If present, then start with foni»=2,
that is, the full device form.
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c

c

c

c

c

100

110

IF ( ClI$PRESaff( 'FULL' ) ) THEN
PCRM = 2

FORM » 1

EM) IF

Check for /UFDAlEsn qualifier. If the qualifier is not present,
or if a value is not specified, or if the specified value is
not valid, default to 5 seconds.

IF ( dlSFRESaffC 'UPCttlE' ) ) TH0J
IF ( ClI$GEr_VALIJE('UPEWIE', CUFE^OE RAIE, GUN )

1  .BQ. 31flC( Cli$_ABSENr ) ) THEN
CUPDAIE RAIE = '5'

dfN = T
EM) IF

IIlO0CE(CiaJ,lCO,CUPnAIE R/aE(l;Clfll),ERIfellO) UPIME RAIE
PO»wr( I) ~
IF (UPDAIE RAIE .LT. 1) UFEWIE PAIE = 5

ELSE

UPDAIEJWIE = 5
EM) IF

PARSE_COMMAM)_LD« = 1! !SS$_NOBMAL

REHFN

EM)

A.32 PROCESS FKEY

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INIEGER>*e4

name:

abstract:

FlKnCN FROCESSJFKEy ( PC»1, F KEY )

Process Function Key

Detemdne vhich function key was entered.
Each form has its own associated set of
function keys. Also, some fmction keys
are available twice on the keyboard. For
exanple, the right arrow is defined as the
rig^t eUTOw and also as key pad key 6.
If a fmction key is undefined, it is
ignored.

return values: -1

0

1

2

3

4

=>

change form
undefined function key
ijqpdate token
r^resh screen
help
do conmand

history: 01/03/88—^pdl by BCD
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c

C  includes:
C

INCUTE '($SM3EF)' j key definitions
C

C  aiguments:
C

IN114ilc*2 PCRM ! current form beii^ displayed
INIBGHt*2 F_KEY j function key entered by user

C

C  globals:
C

C

C  locals:

C

C

C  functions:

C

C

C
c

C  Check for change form fmction key.
C

IF (( F KEY .BQ. 9G$K_™_CR ) .OR.
1  ( F_KEY .BQ. SKSSKJPMJENIIR ) .CR.
2  ( FJCEY .BQ. SMG^JRM_NE3a'_SCSEBN ) .OR.
3  ( FJBY .BQ. acSK TRM IREV SCREEN )) IHEN

PROCESS_FKEY = -1
BEIURN

EN) IF

C

C  Check for refresh screen function kqr.
C

IF (( FJCEY .BQ. SMGSKJIRMJCP7 ) .CR.
1  ( FJCEY .BQ. SM3$K TRM CIRU/ ) .OR.
2  ( FJCEY .BQ. SK3$KJI»1 CIRIR )) IHEN

PROCESS FKEY = 2

BEnjRN

EN) IF

C

C  Check for help fmction key.
C

IF (( FJCEY .BQ. aCSKJRM_PF2 ) .CR.
1  ( FJCEY .BQ. SMGSK 1RM UPPERCASE H )) THEN

FJCEY = SMGSKJIRi_PF2
IROCESS_FKEY = 3
REHRN

ELSE IF (( FJCEY .BQ. SMG$KJIRM_PF3 ) .CR.
1  ( F KEY .BQ. SMG^ TRM LOWERCASE H )) IHEN

FJCEY = SiGSKJRM_PF3
raOCESSFKEY = 3
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REHFN

EM) IF

C

C  Check for do comnand function keys.
C

IF (( FJCEY .EQ. 3G$K_1PM PF4 ) .CR.
1  ( F KEIY .EIQ. SMG1$K_TRM_D0 ) .CR.
2  ( FJ®y .EIQ. ShG^JIRM_UPPE»CASE R ) .CR.
3  ( FJEI .BQ. SMG$K ISM LCWERCASE R )) IHEN

F_KEY = SMGlSK_IRMJEf4
PROCESS_EKE:y = 4
REURN

EM) IF

C

C  Define \diich keys have an equivalsKe meaning on all the forro.
c

PROCESS_EKEy = 1
IF (( FJCEY .EIQ. SMG$K_IRM_KP6 ) .CR.
1  ( FJCEy .EIQ. SMG^ TRMJIGHT ) .CR.
2  ( FJ®f .EIQ. SMG$K_1RH_KP2 ) .CR.
3  ( FJCEiy .BQ. SMG^JISMjnSLE ) .CR.
3  ( FJCEY .BQ. 3GSK_IRM_DC«N )) IHEN ! next field

FJKEY = SMG$K_I»1 DOWN
RETIBN

ELSE IF (( F KBY .BQ. SMG$K_ISM_KP4 ) .CR.
1  ( FJEY .BQ. 9«3SK_ISM_1£ET ) .CR.
2  ( F KBY .BQ. SEG$K_ISM_BS ) .CR.
3  ( F_KBY .BQ. SMGSK ISMjCaRlH) .CR.
4  ( F_KEY .BQ. SMG$K_ISM_KP8 ) .CR.
5  ( F_KBY .BQ. SMGI$K IKl UP )) IHEN j prev field

FJCBY = SMSSKJISM UP
RBUBN

EM) IF

PRDCESS_EKEy = 0

REHFN

EM)

A. 33 RBADJUMAP

.irriE RBADJUMAP

Ihis program will read the storage bitmap file into an extension of
process virtual address space, it will then look at the strir« as
ore long bit string. Ihe GET ESEEJLOCRS finction wiU return
either a -1, or the number oif continguos bits which represent
available disk space. Ihis will serve as an indicator of
fragnentation of a disk volume.

SYMBMIC EEFmniCNS
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$FAECeF
$BABCEF

.PSBCT DMA PIC,NOEXE,LaC

.ALIGN LONG

INFAB: $FAB ;FAB FOR BITMAP FIIE
INBAB: $RAB FAB=INFAB,UBF=»BUFFSl,-

USZ=512 ;BAB FOR BITMAP ETIE
BUFFER: .BIXB 512 •BUFFER FOR BEAD OF IST BITMAP BLOCK
FIINAM: .BLKB 80 ;SrORAGE PGR BIIMAP FIIE SPEC
LFNGIH: .BIKL 1  ;a»Y OF DEVICE NAME SIRING lENGIH
NAME: .ASCn /[0,0]BnMAP.SYS/ ;FII£ SPEC FOR BITMAP
SIZEW.-NAME ;SI^ NAIffi SIRING
CUUSIER: .BIKL 1 ;FOR VOLUME OJUSIQl SIZE
MAXBLCK: .BIKQ 1 ;FOR MAX LOG BLOCK NUMBER
BEN: .BIKL 1 ;C]OUNIERS
HTTS: .LONG 4096 ;BITS IN OC BLOCK
BYIES4: .BIKL 1

BLOCKS; .BIKL 1 ;BLOCKS IN BITMAP FILE
VnmiAL: .BIKL 1 ;CON£AINS EXUNSION VAS
BIT POS:.BLKL 1

FBEEl: .BIKL 1 ;FIRSr FREE BLOCK NUMBER
FBEE2: .BIKL 1 ;EII) FR^ KXXK RANGE
BAMS: .BIKL 1 ;NUMBBI OF FRIX BLOCKS IN HHS RANGE

.PSECT CODE PIC,NOWFT,LONG

.ENmy OP01 BTIMAP, *M<B6,BB,B11> ;ENmY MASK
MOVZWL IFNGIH ;lnitialize local variables.
MOV^ GLUSTER

MCVZWL MAXBLCK

MCfVZWL 410, BEN
MO^m 410, BnES4
MCfVZML 410, BLOCKS
MGV2NL 440, vnmiAL
MOV^ 440, BIT POS
MCWM. 410, FREEl
MCfVZUL 440, ER^
MOVZWL 440, RANGE
MCAm 410, vnmiAL
MOVAL @4(AP), B6 ;Pidaj|> Adr of file name string arg.

(B6), IfNGffl ;SEr DEVICE I«4ME SIS IN LONGUCRD
addl2 444, r6
movl (r6), r6
MCWC3 IfNGIH,(B6),FIINAM ;SEr DEVICE NAFE IN BUFFER
MCVAB FIINAM,B6 ;CEr ADCRESS OF BUFFER
AEDL2 UNGIH,B6 ;ADD IfNGIH JUST PUT IN THE BUFFER
VCNd 44SIZE,NAME,(B6) ;SEr FILE SPEC IN BUFFS
MCVAB FIINAM,INFABfFAB$L FFA ;SEr FILE NAME SIRING
AIXB3 IflCIH, 44SIZE,-

INFABfFAB$B ENS ;SEr FILE NAME SIRING SIZE

$OFEN FAB=>INFAB ;CffEN THE BITMAP EHE
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10$;

20$:

BLBS

BRtf

R0,10$
QO OPEN

$OCMECr BAB=INRAB

BIBS R0,20$
BRW ENDJOPH^
$GEr BAB»]I«AB
MO\m BUFFER+2,CIJUSIIR
MOVL BUFFffi+A, MAXBLCK

;affiCK STATOS

;OCNOCr REOGBD SIBEAM
;CHBCK STATUS

;READ IN THE FJEST BLOCK
;GEr dLSUR FACTOR
;GEr VCttlWE SIZE

CAIflJLAnCNS THAT MUST BE MATE BEFORE READDC THE ACHJAL BITMAP

dBsiiaG-CN-nrSK- MAXBIK / CLUSUR sia: (number of bits in BIIMAP)
BLOCKS-IN-HnMAP= MAXBIK / A096 (KITS IN OC BLOCK)
BYTES NMH) = BLOCKS * 512 (BYTES IN ONE BLOCK)

niVL2

HHV

TSIL

BBOL

INOL

NO REM: MUII3

CLUSUR,MAXBLCK ;I«JMBER OF CLUSIERS (BITS IN BITMAP)
BITS,MAXBLCK,BLOCKS,REM;FIGURE OUT NUMBHI OP MOCKS IN FEE

;WAS THHffi A REMAnCOI FROM THE DIVIEE?
N0_REM ;BRANCH IF NO REMAHCHI
BiaXS ;IF SO, ROIN) BLOCK COUNT UP
#512,BL0CKS,BYTES4 ;NUMBER OF BYTES NEEEED

NOW AUOCAIED VIBIUAL MEMORY TO WRITE THE CONTENTS OF EE REST
OP THE BITMAP, SO WE WON'T BE TYIN3 UP THE FIIB

10$:

LOOP:

PU5HAL

PUSHAL

CAUB

BIBS

BRW

MOVL

MOVL

$GET'
MOVL

AC0L2

EEa

tstl

Bcm

CIRL

$CL06E
erijopai:

movl

movzwl

VTREIAL

BYTES4

#2,G*IIB$GEr VM
R0,10$
EMHSIN

VIREJAL,INRABfRAB$L UBF
BL0CKS,R11
RAMrERAB

R11,RAN]E
#512,ERAB4RAB$L UBF
Rll

Rll

LOOP

BTTPOS

FAB>=INFAB

rO, @e(ap)
W, bitjx)s

;CEr AEDmCNAL BYTES FOR BITMAP BLOCKS
;BYTES NEECED

;CHE1CK STAmS

;SET ACERESS OF NEW USER BUPPPR
;SBT NUfflER (ff BLOCKS TO COPY
;COPY BITMAP BLOCK TO VIRT MBIORY

;SBT NEXT BLOCK POTNIHl

;COPIH) All BLOCKS ?
;C(ffIED AH BLOCKS ?

;YES, CLOSE BITMAP FIIB

;ZmO COUNT EACH TIME.

.aitry

MOVL

MUII3

MOVL

FFS_LOC«>:
FES

EIEQ

CMPL

BIBQ

get_free_blocks,
VIRniAL,Rll
#AO96,BL0CKS,BnS
BTT POS, R8

R8,#32,(R11),R8
FFSJDOP EXIT
MAXBLCK,R8
E^D GET

M<R6,E8,R11>
;SBT ACCRESS OF VIRT MEMORY
;TOTAL BITS TO READ
;USE RB AS POINIER RBGTSIER

;LO(K FOR 1ST SET BIT, PUT INTO R8
;BRANCH WHO) WE FHO CfC! SET
jHAVE WE READ AH BITS YET ?
;YES, EXIT OUT OP HHIE
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BRB

FFS_LOC®'_EXIT:
MULI3

FPCLOOP:

FPC

E»C!Q

CMPL

BLBQ

BRB

FPC_LOOP_EXrr:
MU113

SUBL3

ERB

QC GETtftOGL

DONE: HOWL

MGVL

RET

FFS_LOOP

CLU5IM,B8,FREE1

R8,#32,(R11),R8
FPcjxx^jxrr
MAXBLCK,R8
EN)_GEr
FPC_LOOP

CLU5IPR,RB,fRBE2
FREE1,FREE2,RANGE
Dctc;

#1, RANGE
RANGE, RO
R8, BTT POS

;GEr LOGICAL BLOCK NUfflER OF FREE BLOCK

;N0, FM) CLEAR BTT (ALLOCAIBD BLOCK)
;BRANCH VHEN WE FDC OtE
;HAVE WE READ AIL BTTS YET ?
;YES, EXIT OUT OF HHffi

;GEr LOGICAL BLOCK NUMBER OF AILOC BIK
;GEr HE NUMBER (E BLOCKS IN TEnS RANGE
;YES, EXIT OUT OF HERE

•ENIRY

PUSHAL

FUSHAL

CALLS

RET

.EN)

CLOSEjmMAP,
vnauAL

ByiES4

#2,G"LIB$FREE VM

M<R6,E8,R11>
;FREE BYTES FOR BITMAP

A.34 READ FKEY

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

name:

abstract:

history:

includes:

EXTERNAL

INCUEe

INdlJDE

INCUEE

arguments:

INTBGER*2

HindR^A

INIGGIQt*2

FlNCnCN READJKEY ( FJCEY, WATTJIIME, FORM )

Read Function Key

Reads the next keystroke entered by the
user at the keybo^ if the key is pressed
before WATTJIIME seconds expires. If
timeout occurs, the routine returns
SS$_TIMB01JT as its return status.

12/01/87—pdl by RGD

niSMJl_ERREACKSK
'($SMGEEF)'
'(SSSEEF)'
'MS INC:DISK ANAL 10 CEFN.INC'

FJKEY
WATTJIIME
FORM

! error reading keystroke
I Screen Management definitions
! return status definitions
! 10 definitions

! key entered by user
! time out period in seconds
! current screen id
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c

c

c

c

c

c

c

c

c

c

c

c

c

global^:

locals:

INIEGER*4

functions:

SDmJS

SHG$READ KEYSmCKE

! return status

! SMS routine

Read with timeout, the next key entered by the user.

SEAlUJS = £MG$READ_KEYSroCXE ( VIQD, ! virtual keyboard id
1  F_KEY, ! key entered
2  ,VAIT_TIME, ! delay period
3  EDUXPCBM) ,, ) I virtual display id

IF (( .NOT. SEAIUS ) .AW3. ( STATUS .NE. SS$_TIMBCUr )) THai
CAIL REPCKr_E»CEETICN ( 'READ_FKEY', SEAIUS,

1  ̂lJ0C(ni9(MGR ERREACKSK) )
0D IF ~

READJKEY = SEAIUS
REHBN

BO

A. 35 REIRAW PORMl

INrBGER*4

name:

abstract:

C

C

C

history:

includes:

EmSNAL

INCUIX;

INCLUCe

argunents:

INrBGIR*2

FUNCnCN Rn»AW_PCRMl ( NUMJEVICES )

Redraw form 1

Redraw the body of form 1 that is considered
the background of the form.

11/01/87—pdl by RGD

DiaM3l_EI«PUrCBR
! error writing characters to display
'M5_INC:FCRM_BCRGBNDJDEFN.INC' ! form backgromd definitions
'MS_INC:nESK_ANAL_IO_DEFN.INC' ! I/O parameters for SMS

NUMJEVICES
! number of devices to be displayed
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c

c

globals:

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

locals:

INIBGIR*4

INrElGER*4

functions:

INroG$R*4

SEMUS

I

SME$PUr_LINE
SMG$PAsiE vnmiAL nrspiAy

! function return status
! taifjorary counter

! SMS routines

Redraw the body of form 1, i.e., form I's body
consists of a subheader for the field labels,
blank lines for the device output, and a total
section at the bottom of the form.

SEA3US = SMS$PUr_LIlE ( EDID(1), SUBffiACER(l) )
IF ( .NOT. SEAIUS ) IHEN

CALL REPCKT EXCEPTICN ( 'RETRAtfJlCRMl', SEAHJS,
1  %Loc(nisncR esrfuior) )
EM) IF

SEAIUS = SM3$PUE_LINE ( DDro(l)f SUBHEACBR(2) )
IF ( .NOT. SEAIUS ) IHEN

GAIL REPCKEJXCEPTICN ( 'RECRAW_P0RM1', SEATUS,
1  mCCniSKMGR ERRPUTCHR) )
EM) IF ~

SEAIUS = SMG$PUE_LINE ( DD!ID(1), SUBHEIADERO) )
IF ( .NDE. SEAIUS ) IHEN

GAIL REPCKr_E35CEPriCN ( 'REEBAWjaWl', SEAIUS,
1  ̂(DflSChCR B(RFUICHR) )
EM) IF

DO I = 1, NUM_EEVICES
SEAIUS = 9f3$PUr_LIie ( EDID(1), BLiMOINE )
IF ( .NOT. SEAIUS ) IHai

GALL REPCKEjaCEPTICN ( 'REIBAW_P0RM1', SEAIUS,
1  %LOG(niSKMGR ERRPUTCHR) )

EM) IF

EM) DO

SEAIUS = SMG$PUr_LIlB ( CDID(1), TC(EAL(1) )
IF ( .NOT. SEAIUS ) IHEN

GAIL REPCilT EXCEPIICN ( 'RH»AW PORMl', SEAIUS,
1  m)G(DiaM5t EHRPUKIR) )
EM) IF ~
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c

c

c

SEA3US = SMGSPUr_LirE ( ninxi), TCrEAL(2) )
IF ( .NOT. SEfllUS ) THEN

CAUL REPCKTJSaCEPTICN ( 'REIFAW_PCKK1', SEAIUS,
1  %LOC(niSKMGR BRRPUTCHR) )
©D IF ~

!! Msy need to fill rest of display with blank linog

Finally, make the form visible to the user.

SEAIUS = SMG$PASIE VHOUALJJISPLAY ( CDID(1), PBID, 1, 1 )
IF ( .NOT. SEAIUS y™

CALL REPCRF_EXCEFnCN ( 'REIFAW_P0BM1', SEAIUS,
1  21XX:(DISKMGR ERRPUTCHR) )
EM) IF ~

REERAW_P0RM1 = SEAIUS

BEHBN

EM)

A. 36 BE[BAV_FCeM2

INIE)GER>>^

name:

abstract:

history:

includes:

EXEEBNAL

EmiNAL

INCUUCE

muE

C

C

C

C

C

C

C

C

C

aigunents:

globals:

locals:

INIBGIR*4

D«I1GER*4

FWCFICN REERAW_P0BM2 ( )

Redraw form 2

Redraw the body of form 2

11/01/87—pdl by RED

niSKMGR_ERRFUrCHR
! error writing characters to display
ni9CMGR_ERRREISSCR ! error restoriiig screen display
'lB_INC:E(IW_BCKiGBM)_EEFN.INC' ! form background definitions
'MS_INC:ni£K_ANAL_IO_EEEN.INC' ! I/O parameters for SMG rallc

SEAIUS

I

! fimction return value

!  temporary cointer
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c

c

c

c

c

c

c

c

finctions:

INIEGERA4

IMEGiER*4

9C$PUr_LIIE
9G$PASIE VnOUAL EISPIAY

! SMG routines

(Xitput all remaining lines of background text to the displsy.

DO I = 1, 20
SEAIUS = SMG$PUr_LINE ( ED[ID(2), LnC(I) )
IF ( .NOT. SEAmS ) IHEN

CALL REPCKr_E5aCEFnCN ( 'RECFAW_P0RM2', STATUS,
1  %LOC(DISKMGR ERRPUTCHR) )

EM) IF ~

EM) DO

SIATOS = SMG$EASIE VnaUAL DISPLAY ( CDID(2), PBID, 1, 1 )
IF ( .NOT. STATUS T THEN

GAIL REPCitTJEXCEPriCN ( 'RECRAtf PCRM2', SDOUS,
1  mXOTDOlSKMGR EHRRESSCR) )
EM) IF ~

RECBAV_FGBM2 = STATUS

BETIBN

EM)

A.37 BEIRAWHEACBt

INIBGIR*4

c

c name:

c

c abstract:

c

c history:
c

c includes:

c

EXTERNAL

EXIERNAL

INCIIIX

iMiiix;

nCLUCE

c

c argunents:
c

IMEGIR*2

c

c globals:

EUCnGN REIBAV HEAIXR ( FORM )

Redraw header

Redraws the header of the current form.

11/01/87—pdl by VCD

niSKMGR_ERRREMH:S
DraCMGR_ERRPUrCHl
'($3CEEF)

! error removing display
! error writing chars
! SMG definitions

MS_]NC;HElADER_BCKiGRM) EEFN.INC'! header definitions
MS_INC!D!ISK_ANAL_I0JCEFN.INC' ! I/O parameters for SMG

FORM ! current screen id
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c

C  locals:

C

INrE)GHt*4 SIAmS ! function return status
C

C  functions:

C

]NIBGIR*4 9C$l»PASIEjniaUAL_DISPLAY ! SMS routines
INIBGER*4 9C$SETj(XRSCR_ABS
INrElGIR*A 3G$PUr LINE

C

C
c

c

C  Remove current version of either virtual display if it exists.
C

SEAIUS = SMG$mEASIE VHOUAL DISPLAY ( 0310(1), PBID )
IF (( .NOT. STAIUS )T THEN !T .AM). ( SEAIUS .LE. INVAHG ))

C

C  Above check should exclude an error mpssag^ of
C  "The specified virtual display is not pasted to
C  the specified pasteboard." However, it does not work??
C  The error code returned in VMS V4.5, 4.6, and 4.6
C  is 1213044 decinal.

C

IF ( STATUS .NE. 1213044 ) THEN
CALL REPCFT EXCEPTrCN ( 'REreAWJffiADER', SDOUS,

1  %liX:(DISKMGR_H®REM3IS) )
EN) IF

EN) IF

STATUS = SMG$UNPASTE VnOUAL DISPlAY ( EDID(2), PBID )
IF (( .NOT. STATUS )T TH0J ! .AM). ( STATUS .LE. SMG$ INVAHG » TH0I

IF ( STATUS .IE. 1213044 ) THEN ! same as above
GAIL REPCKFJEXCEPTICN ( 'REIBAtfJffiAEHl', STATUS,

1  »OC(IIia(HGR_E»RREMDIS) )
EN) IF

QO IF

C

C  Fill header display with its required data, i.e.,
C  tte header should consist of a title line, the date and time
C  line, and a blank third line of the form.
C

STATUS = SMG$SEr_aESCR_ABS ( CDEXPCBM), 1, 1 )
IF ( .NOT. STATUS ) THEN

GAIL REPCKF EJCEPTICN ( 'RH»AW_HEACBl', STATUS,
1  %LOC(DISCHGR EBRPUTOE) )
EN) IF

STATUS = SMG$PUr_LIlE ( EOID(PCRM), TmE )
IF ( .NOT. STATUS ) THEN

GAIL REPCKFJXCEPriCN ( 'REIRAWJEAIIR', STATUS,
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1

EM) IF
%LOC(Dia(MGR_ERRPUrCHR) )

SEAIUS = EMG$PUr_Ln® ( EDID(PORM), E^OETIME )
IF ( .NOT. SEAUB ) IHEN

CAIL REPCKr_EXCEPnCN ( 'REIRAWJffiAlIR', SEAIUS,
1  %LOC(niSKMGR ERRPUTCHR) )
EM) IF

SEAIUS = SM3$PUr_LINE ( II)ID(P(FM), BLANKLDE )
IF ( .NOT. SIAIUS ) THEN

CAIL REKRr_EXCEFnCN ( 'REERAWJffiAEER', SEAIUS,
1  m)C(ra:sKMai_EHRPurcHR) )
0® IF

BEEBAVJEIAIXIl = SEAIUS

BEHKN

EM)

A. 38 BEEeAV_SCSEIN

IN1EGER*4

C

C  name:

C

C  abstract:

C

C

C

C

C

C

C

C

C

C

C

history:

includes:

arguments:

C

C

C

C

C

C

C

C

INIBGHt*2

INICIGER*2

globals:

locals:

INEBGER*4

functions:

ETNOTICN REIFAW_SCBEIN ( FORM, NUM CEVICES )

Bedraw Screen

Redraw the static portion of the screen that
the qjerator is currently viewir^. Ihis
consists of the text background in the header
and the bod/ of the form.

11/01/87—pdl by RGD

FORM

MJHJEVICES
! ninber of devices to be displayed

! current screen id

SEAIUS
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c

c

c

c

c

c

c

c

c

INIBGIR*4

INIEGSRM

INIBGER*4

BE£eAV_HEADER
REEBAV_FGeMl
BEIBAW FCeM2

! redraws header
I redraws form 1
! redraws form 2

Redraw header of the display.

STAIUS = RECBAVJEACBl ( FGRM )

Based on which is the current form, redraw its body.

IF ( PCRM .BQ. 1 ) THEN
SIAIUS = REIRAW PCRMl ( NUMJCEVICES )

RISK ! form = 2

SIAIUS = RH»AW_P0RM2 ( )
EM) IF

BEIBAV_SC8EIN = STATUS

BEnjBN

EM)

A.39 R0CIVE ESCUrED DEVICES

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

INTEEIBb^

1

2

3

name:

abstract:

history:

includes:

INCLUCe

argiments:

FlWCnCN I©«)VEJSIIIIH)_CEVICES (
DEVICE,
MAXJEVICES,
NUMJEVICES )

RenK>ve Excluded Devices

Using the /EXCUEE qualifier, implies that
the user wishes NOT to monitor the excluded
devices. This routine searches the current
list of devices, removing those that are
in the exclude list.

02/20/88—pdl by KD

'($SaEF)' ! system service definitions
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INIE1GIR*2 MAX DEVICES

1 max # devices that can be monitored
CHARACrER*12 DEVICE ( MAX DEVICES ) ! list of devices to monitor

c
MJM_DEVICES ! nunber of devices entered

c

c

globals:

c

c
r*

locals:

V/

CHARACr0t*12 EEV

! device name off the exclude list.
INrBGHt*2 CUN ! length of character string
INrBGHt*4 SEAmS ! function return status
lNm2R*2 I !  ten|)orary array index

r

INIEG&t*2 J ! ditto

C
n

functions:
Kj

EXHENAL ai$GEr VALUE, CL[$ ABSHir ! OI definitions
INrEIGIR*4 a.TOT VALUE, CLI$ ABSENT

c

c .

INIBGERi^ IRANSIAIE DEVNAM ! logical name translation routine

c

c

c Read each of the devices in the list.
c (Xalifier has the form: /EXIIJI]B«(devicel, device2, ... )

c

c

c

c

c

c

c

c

c

c

c

DO WHII£ ( ClI$GEr_VALUE( 'EXCLUDE', EEV,
1  CUN ) .^E. %LOC( CLr$_ABSENr ) )

Translate the device name intil we get the
physical device name.

SEAUB = 'IRANSLAIE_EEVNAM ( EEV )
IF ( SEA3US .NE. SSSJCTRAN ) IHEN

IffiMOVEJXCLUCBHEVICES = STATUS
BETIJEN

HO IF

Eliminate this device if foind in the current device list.

DO I = 1, NUHJDEVICES
IF ( EEV .EQ. EEVICE(I) ) THEN

GOTO 10

EM) IF

EN) DO

If we fall out of the above loop, we did not match the
device name.

QCfTO ICQ
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c

c

c

10

100

At label 10, device name was found, therefore, remove
it from our current list.
OONnNUE

DO J = (I+l), NIWJEVICES
DEVICE (J-1) = EEVICE(J)

QO DO

Nm_EEVICES = NUM DEVICES - 1
OCNTINUE

m) DO

REH)VE_EraJUCH)_DEVICES = 1

behfn

A.40 REPCKT EJaCEPEICN

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

SUEROOmC

1

name:

abstract:

history:

includes:

HCLUCe

JNCUEE

arguments:

CHARACint*(*)
INIIIGQt*4

INIBGIR*4

globals:

REPCRT EXCEPIICN ( MXULE_NAME,
ESEtfmS, DSrAIlB )

Report Ebcc^tion

Displays an error message on the bottom of
the terminal for viewing by the user.

01/01/88—^pdl by RGD

'($SMGCEF)'
'MS INC:DISC ANAL 10 DEFN.INC'

MOOUL£_NAME
ESEAIUS

DSEAIUS

! SMS definitions
! I/O definitions

! module r^rting error
! system error status
! DiaCHGR error status

C

C

C

C

C

locals:

INIBGIR*4 SEAIUS
CHARACint*132 OUTSIRINS

CHABACm>'256 MSG
INIEGQtM MSGIEN
INIBGER*2 I

functions:

! function return status
! formatted error message
! associated ESEAIUS message
! length returned by GEIMSG
! index comter
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INIBG®*4 INSEKr_INIBG!ER
! inserts integer value into output strir^

INIHgR*4 9t;$PAS3EJ/IRimL_DISPLAY ! ac routines
INIBGER*4 SMG$lWPASrE_VnaUAL DISPIAY
INIBGIR*4 aC$Plir_CHAR5
INIBGIR*4 SMGSTOASEJUSPIAY
INIBGER*4 SYS$GEIM9G

C

C
c

C  Remove the current message line from the display.
C

SEA3US = SMGSlNPASIE YIKIUAL DISPLAY ( EDID(5), PBID )
C

C  Erase the old text in the display.
C

SEA3US = 9C$®ASE DISPLAY ( EDID(5) )
C

C  Create the output string of the error message.
C

DO I = 1, 256
MSG(I:I) = CHAR ( 0 ) ! fill with null chars

EM) DO

OUib'iKDC = ' ' I blank output string
oursnaNG;(2:i7) = module nalk

c

C  Get message associate with the DSTATUS code.
C

SIAIHS = SYS$GEIMSG ( ML(DSEAnB),
1  MSGLPN,
2  %CESCR(M9G),
3  %VAL(1), )
0UrSIKIlC(18:56) = MSG

0

C  Get message associated with the ESIAIUS code.
C  ESIATUS is the VMS message code. Uhder Vl.O of DiaCMGR,
C  this message will not be displayed.
C

!  SEAIUS = SYS$GEIM3G ( %VAL(ESTAIUS),
1  1 MSGIPN,
!  2 %DESCR(MSG),
!  3 %VAL(1), )
!  0UrSIiaN3(57!l32) = M9G(1:MSG1M) // ' '
0

C  (Xitput the error message to the display.
C

SEAIUS = SM3$PUr_CHARS ( EDID(5), 0UrSIRDG(l!l32), 1, 1, ,
1  SMG$MREVS(SE )

C

C  Paste the display to the pasteboard.
C

SEAIUS = SMG$PASIE_VIKIUAL_DISPLAY ( DDID(5), PHID, 24, 1 )

195



BEHJBN

EH)

A. 41 SETTISlLISr

1

2

3

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

name:

abstract:

history:

includes:

SCLUCe

INCUUCE

INdJUCE

argunents:

FiNcrrcN SEr_nEMLrsr ( mwisr,
DEVBRIEF,
EEV_FULL,
FOW )

SET riBflisr

Sets the appropriate values of the itemlist
depending on the type of form (ETJCEVICEJMt)
is using to get information.

01/01/88—pdl by RGD

! item list structure definitions'MS_INC:nMLSr SIHJCr EEFN.DC'
'MS_INC:EE7_AIT.INC' ~
! device attributes structure definition
'($EVIEEF)' ! geiiwi syniwl definitions

RECCRD /riMLST/ rUMUST ( MAX niMS + 1 )
REOCRD /DEV_BRIEF_Arr/ CEV BRIEF
REIOCK) /DEVJULL ATT/ CEV FULL
INII1GER*2 POEM

globals:

locals:

C

C

C

functions:

C

C

C

IF ( FOW .BQ. 1 ) IHEN
0rTEMUST ( 8 ).FM)_LISr

nEMLISr ( 8 ).BUFTHl_lfNGffl = 10
riFMiisr ( 8 ).risM_oocE = ewi$ mhua name

FH) IF
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SET nsflisr = 1

REliBN
EN)

A.42

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

c

c

c

c

c

c

SEAKr_IO

name:

abstract:

history:

includes:

Exmm

mux

mux

mux

argunents:

]MEGSt*2

globals:

locals:

IMEGQtAA

fmcticns:

INIBGER*4

FucrrcN sEARr_io ( fcbm )

Start Input/Output

Pastes initial display to the screai

11/01/87—pdl by RGD

DISKMGR EKRPUimK ! error mpasting displ^
'fC;_INC:nrSC_ANAL_IO_IXFN.INC' ! global ID definitions
'MS_DC:niSK_ANAL_C)ONSr.INC' ! constant definitions
'($a«3XF)' ! SMG definitions

FGBM ! current screen id

SEAHJB

SMG$PASIE VIKniAL DISPIAY

I return status

! SMS routines

Paste the initially blank virtual display to the pasteboard.

SEAHJS = SMS$PASIE VHmjAL DISPLAY ( EDID(PCRH), PBID, 1, 1 )
IF ( .NOT. SEAIUS T THBJ

CALL REPCRr_EXCEPnCN ( 'SIAKr_IO', SEAIOS,
1  %LOC(DISKHGR ERRFUTCIil) )
EM) IF —

SEAKT ID = SEAWS

PETIFN

EN)
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A.43

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

c

c

c

c

c

c

c

c

c

c

c

c

ISANSIAIEJXVNAM

INIH3R*4 nJNCrrCN TR/mAIEJDEWNAM ( DEVICE )

Translate Device Namename:

abstract:

locals:

BYTE

BYIE

BYTE

INI1GIR*4

CHARACIER*20

CHARACIiR*79

JNIBGER-^

INIBGHl*2

INIBGER*2

INIBGHt*2

PARAMEUE

functions:

INIBGERAA

Search all logical name tables and return
the translation of the given device name.

history:

includes:

INCLUCe

arguments:

CHARACIIR*(*) DEVICE

globals:

02/01/88—pdl ly RGD

'($SSCEF)'

TABIE

AOCJIOEE
DSBMSC

DSr_UEN
LOGrCAL_NAME
IB/ttCIAIIGN

STATUS

J

I

MAXJRANSIAIICNS
( MAXJIFANSLAnCNS = 20 )

LIB$SYS IBNLOG

! ̂tan service definitions

! given device name

table \diere name is found
access mode to find logical name
disable search mode mask
length of string returned
logical name to search for
translation of logical name
finction return status
temporary array index

LOGICAL_NAME = ' '
LOGECAL_NAME » DEVICE

Ihis example seardies for LOGICALJIAME and returns the
translation for it. It also passes all parameters to the
run time library finction.

Arguments LOGICALJJAME and DSB_MSK are set by the user,
all other arguments are returned by the KTL call.
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30

SEAIUS = SS$ NORMAL
1 = 0

DO WHEIE ((( STATUS .NE. SSSjCTSAN ) .AH). ( STATUS )) .AND.
1  ( I .LT. MAXJIRANSlAnCNS ))

1 = 1 + 1

DO J = 20, 1, -1
IF ( L0G3:CAL_NAME(J:J) .NE. ' ' ) GOTO 30

QC DO

J = 1

CONTINUE

D6B MSK = 0 ! search all tables

STATUS = LIB$SyS_TBNLOG ( LOGICAL NAME(l!j), DSr_IfN,
1  HWNSLmCN, TABLE, AOC MODE,
2  DSB MSK )

IF ( .NOT. STAIUS ) THEN
TFANSIAIEJXVNAM = STATUS
BEnjEN

QC IF

LOdCALJIAME = ' '
L0GICAL_NAME(1:DST_UN) = 'mANSLATrCN(l:DSr_IflO

E^D DO

DEVICE = ' '

DEVICE = LOGICALJJAME

TRANSLATEJEVNAM = STATUS

REHEN

EH)

A.44 UPDATE DQIAMIC

C

C

C

C

C

C

C

C

C

lNrE)G£R>^

1

2

3

name:

abstract:

history:

FWCnCN UEDATE OXNAMIC ( POEM,
NUM_DEVICES, DEVJRIEF,
DEV_FU[JL, TOKEN,
DEVJtJM )

Update Dynamic

l^xkte the dynamic portion o£ the screen
the operator is currently vietdng. These
values are the ones that can change on
each update of the screen

11/01/87—pdl by BCD
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c

c includes:
c

INCLllX

mJUCE

INCLUCE

MUUCE

INCLUCE

INCLUCE

c

c argunents
c

INIBGER*2

1NIEGER*2

RECCED

RBOCED

RECCED

INIBGIR*2

c

c globals:
c

c

c locals:

c

c

c

c

INIEGIRA4

INlBGIBt*4

CHARACIER>*r23

INllGQt*4

Em

INIEGER*^4

Em

INIBGIR*4

aiARAC7St<«0

INm2R*4

Em

INIEGIRA4

Em

INrEiaER*4

XNIBGQtM

INIEGHt*4

1NIEGZRA4

INrBGIR*4

INIBGHl*4

BEA1;^4

REALM

REALM

finctions:

INLBGBR*4

LNIBGEIM

device characteristics
device characteristics
constant definitions

'($EVIEEF)' !
'($DEVDEF)' !
'MSJNCiEISKjmjCaBr.INC' !
'MS_INC;BEV_ATr.INC'
! device attributes structure definition

'MS_INC:mSK_ANAL_IOJDEFN.DC' ! 10 definitions
'MS INC:TOKEN EEFN.INC' ! token definitions

PERM Icurrent screen id
NUM_EEVICES
I actual nun devices being displayed
/EEV_BRIEF_Arr/ EEV_BRIEP ( MAX_BEVICES )
/BEV FULL ALT/ EEV FULL

/TCKEN/ TOKEN

EEVNUH

SIAIUS

EIO

ASCnjEIME
TINERCV

TLMHW 111

TIMBCDL

TLMBOOL / 29 /

I

OUTSLRING

FIRSIBCW(2)
FLRSLROW / 7, 4 /
nRSrCX)L(2)
FlRSrCDL / 1, 1 /
TJRHCROXM
T_MAX_BLOCKS
T_FREE_BLOCKS
TJIRANSJOOUNT
TJiOlNrOOlKr
riBip

RMAXBLOCKS

r_frq:jblocks
FiEBCENr USED

CREALE EKLEF UNE

CREAEE~T0TAL~L1FE

! current field marker
! device index for form 2

! return status
! end of specified substring
! current time as ascii string
I row to display time

! colum to display time

! index variable
! output string
! firstline position of each form

! colum of first line

! totals

!  ten|x>rary variable
! real values for real arithmetic

! formats brief display line
! formats total display line
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INIEGER*4 OUmJT TOTAL LINE

INIBGEEt*4 GET TIME

SIDSGElf'4 OUIPUT CHARS

1NIBGIR*4 OUTPUr_INTBGER
! output an integer value to

INIEGBt*4 OUIPUTJEAL
! output a real value to the

^nBG$R*4 GET PROT

INTBGIR*4 SHG^EGTN DISFLAY UEWE
INTBGHt*4 SM3$EN) DISPLAY UPDATE
INTE1GER*4 SMG$SET CURSGR ABS
INTBGIR*4 SMG$PUT LUE

! outputs total dislay line
! obtjdn current time
! output a character string

! returns protection code string
! define ̂  routines

C

C .

C

C  Control the screen updates such that output operations
C  to the pasted display are reflected only in the display's
C  buffers. Ihen, once all modifications have been maKle,
C  these buffers are written to the screen.
C

C

C  Update the header of the form; i.e., update the time
C

SEA3US = SMGSBBGIN DISPLAYJUPIMIE ( EDUXPORM) )
SEAIUS = GET TIME J ASCHJIIME )
SIA3US = SMG^SET OFSORJfflS ( CDIIXPCBM), TIMERCW, UMBOO. )
STATUS = SMG$PUr_LINE ( EDID(P(»M), ASCn UME )
STATUS = SMG$SET CURSCR ABS ( IIMKPCBM),
1  FIR5IB0W(PCFM), nSSTCmPCRM) )

C

C  Hxiate dynamic portion of screen based on value of form.
0

IF ( PCRM .BQ. 1 ) THEN
C

C  For each device, output one brief status line.
C

DO I = 1, NUMJEVICES
STATUS = CREAIE_BRIEF_LINE ( EEV_BKIEF(I), OUTSIKIIC )
IF (TOKEN.FEEID .BQ. I) 0UTSIKING(1:1) = TOCH^.OR
STATUS = SMS$PUT_LDE ( DDID(1), OUtSTKIN3(l;0O) )

EN) DO
C

C  Totad all of the displayed devices and output one
C  total line for all the devices.
C

GAIL GET TOTAIS ( T EFRCRjDOlJNT, T_MAX_BLKXS,
1  T_FraE_BLOCKS, T HWNSjCXXKT,
2  T_M01KT_C01M, CB^JRIEFCl), NUM EEVICES )

STATUS = CSEATE TCfTALJIEE ( TJSRRCRjOOlNT, T_MAXJBL(XKS,
TJBEE BLOCKS, TJBANSjOOUNT,1

2  T_MOllff_COlHT, CUTSIRINS )
STATUS = 0UTFUT_TOTAL_LI1C ( OUTSmiNG )

ELSE ! form = 2

201



I = CEVNUN

C

C  Oitput device name, volxme label, media type, files-11 type,
C  and device status.
C

EM) = MIN(U,IEVJBRIEF(I).CEV_NAM UN)
STATUS = OUTPUr CHARS ( EEVJK[EF7I).I]EVICE NAME(2:EM)),

1  H®-1, 4, 2 )

EM) = ̂m^(12,IIVJKIEF(I).CEV_VDL NAME_UN)
SEAHJS = OUTPUr CHARS ( IEVJKIEF7l).VCaJJHE lABEL,

1  EM), 4, 16 )

SEAHJS = OUTPUTjCHARS ( EEV_FUIL.M0)IA_NAHE,
1  EEV_EIIL.M0WAM_UN, 4, 30 )

oursnaNG = ' '

IF ( OEyjULL.ACP TYPE .BQ. IM$C ACP FllVl ) HEJ
0UISIKING(1:16T = 'Files-11 Level T'

ELSE IF (EEV EULL.ACPJTYPE .BQ. EWI$C ACP F11V2 ) IHEN
OUISnONGTlrie) = 'Files-ll Level 1' ~

ELSE ! inknown for disk

0UrsIKIN3(l:16) = 'Uhknown format '
EM) IF

SEAUB = OUTPUrjCHARS ( CUTSIKIMKltie), 16, 4, 36)

IF ( I]EV_FUIL.M(XWIED ) THOl
0UrSIKIN3(l:10) = 'mounted'

ELSE

0UrSIKING(l;10) - 'dismomted'
EM) IF

SEAIUS = OUIPUTJCHARS ( 0UrsnaNG(l:10), 10, 4, 55 )
C

C  (Xitput occurs on the rest of form by parts.
C  (Xitput owner FID, its UIC, and the device protection code.
C

SEAIUS » OUrPUr_INIBGIR ( DEVJUIL.PID, 5, 13, -8 )
TTEMP = CEV_EUlL.C»UrC.GROUP
SEAIUS = OUEPUE_INIBGIR ( lEEMP, 5, 29, -3 )
lEEMP = EEV_FUIL.CWNUIC.MafflHt
SEAIUS = OUIPUE INIBGER ( ITBIP, 5, 33, -3 )
(XnSIKDG = ' '

SEAIUS = GEE_EWJE( DEV FULL.EROT, 0UESmiNG(l:28) )
SEAIUS = OUEPUE CHARS J (XJrSIiaNS(l:28), 28, 5 , 49 )

C

C  (Xitput max blocks, free blocks, blocks used, and percent used.
C

SEAIUS = OUEPUE_INEBGHt ( CEV HOT(I).MAX_BLC)CXS, 6, 12, 7 )
SEAIUS = OUEPUEJNEBGHt ( EEV BK[EF(I).FREE BLOCKS,?, 12, 7 )
TEEMP - EEV EK[EF(I).MAX BLOCKS - CEV_BK[EFTl).ERffi BLOCKS
SEAIUS = aniUE_INIB(Bl J lEEMP, 5, 12, 7 )
R_MAX_BLOCKS = EEV_BRIEF(I).MAX_BLO(KS
R_FRffi_BLOCKS = BEV_BRIEF(I).FREE BLOCKS
PERCaiEUSED = ((R_MAX_BLOCKS-R_Fte_BLOCKS)/R_MAX_BLOCKS)
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1  * 100.0

STATUS = OUIPUI REAL ( PERCENT USED, 9, U, 5, 1 )
C

C  (Xiptut mount count, transaction count, reference count, and error count.
C

STATUS = CUTPUTJNTBGHl ( I]EVJERIEF(I).MaNr_CDlJNr, 6, 33, 5)
STATUS = OUIPUTJNTEEER ( l®VJKIEF(I).lRANS_CXXNr, 7, 33, 5)
STATUS = OUTPUr_INCBGJ® ( EEV_FUIL.REF_OOlNr, 8, 33, 5)
STATUS = OUnur_INIBGHl ( CEVJRIEF(I).EI«CR OOlWr, 9, 33, 5)

C

C  (Xitput nunijer of cylinders, nunter of tracks/cylinder,
C  nuiiier sectors/track, and device cluster factor size.
C

STATUS = OUTPUT INIBGER ( EEVJULL.MJMjCYLIMIRS, 6, 53, 4 )
STATUS = OUnUT_INTBGIR ( CEV_FULL.NUM_TRACKS, 7, 53, 4 )
STATUS = OUTPUr_INIBGHl ( EEV_FUIL.NUM SECTORS, 8, 53, 4 )
STATUS = OUTFUT INIBa® ( EEV FULL.CUBTHI SIZE, 9, 53, 4 )

0  ~ ~

C  (Xitput max files, qierations conpleted, and default buffer size.
C

STATUS = OUrPUr_UnHIR ( EEV_FULL.MAX_Eri£S, 6, 73, 8 )
STATUS = CUTPUrjMBGHt ( EEV_FU1L.(»S_(XHP1£TE, 7, 73, 8 )
STATUS = OUrPUT_INTBGHl ( EE7_FUI1..EEP_BUFF SZ, 8, 73, 8 )

C

C  (Xitput nunber of split ios, window turns, window hits,
C  file header cache hits, file header cache misses, and
C  number of currently open files.
C

STATUS = OUTPUTJNTBGER ( EEVJULL.SPLTT,
STATUS = OUTPUr_INIECIR ( CEV_FULL.TUBN,
STATUS = GUTPUr iNIECER ( EEVJULL.Hrr,
STATUS = OUTPUTJNTEGIR ( IIV_FUlL.FIlflCR_HrT,
STATUS = OUTPUTJNTBGIR ( EEV_FUIL.F]IJER_KTSS,
STATUS = OUTPUT INIBGIR ( EEV FULL.OPEN,

C

C  (Xitput nunber of direct ios, directory LRU hits, directory
C  LRU misses, directory data block hits, and directory data
C  block misses.

C

STATUS = 0UTPUr_INTEIG3ER ( EEV_FULL.DIRIO, 12, 33, 8 )
STATUS = OUTTUT INIBGER ( EEV_PULL.DIRHIT, 13, 33, 8 )
STATUS = GUTPUrjNIBGIR ( EEV_FULL.I][IRMISS, 14, 33, 8 )
STATUS = GUTPUTJNIHa® ( EEVJULL.DIRCATAjnT, 15, 33, 8 )
STATUS = OUTPUT INTEEER ( EEV FUll..I](IREATA MTSS, 16, 33, 8 )

C  ~ ~

C  (Xitput total nunber of file opens, file ID cache hits,
0  file ID cache misses, storage bit map cadie hits, and
C  storage bit me^ cache misses.
C

STATUS = OUTPUT_INIBGIR ( EEV_FUI1.C»ENS, 12, 54, 8 )
STATUS = OUTPUT INIBCIR ( DEV_FU1L.FIEHIT, 13, 54, 8 )
STATUS = 0Unur_]Nra2R ( EEV_FU1L.FIEMISS, 14, 54, 8 )
STATUS = OUrPUr_INTBGn( ( EEV_FUIL.SrOR/^3(AP_HrT, 15, 54, 8 )
STATUS = OUTPUr_INTBG!Hl ( EEV_FULL.SrOR/mP_MISS,16, 54, 8 )
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c

12, 73, 8 )
13, 73, 8 )
14, 73, 8 )
15, 73, 8 )
16, 73, 8 )

c

C  Output total erase ios, extent cache hits, extent cache misses,
C  quota cache hits, and quota cache misses.
C

SEAUB = GUmjr_INm3R ( eev_fuil.eraseio,
STATUS = GUTPUrjNIBGHl ( EEV_FUIL.E5aHIT,
STATUS = GUTPUrjNIBGHl ( DEVJULL.EmUSS,
STATUS = OUTPUrjNTBGHl ( CEVJULL-QUOETTT,
STATUS = OUTPUT INTBGHl ( HV FULL.QUOMrSS,

C

C  (Xitput fragmentation factor and fragmentation statistics.
C

STATUS = OUTPUT FEAL ( I»V_FUIl..FBAG_FACrCR, 19, 75, 6, 3 )
STATUS = 0UTPUT_INTE1GIR( IIV_FUL1..FPAG_USA]E(1), 20, 8, 5 )
STATUS = OUTPUT_INTBGHl( TIV_FU1L.FM;_USAEE(2), 21, 8, 5 )
STATUS = OUrPUT_INTBGIR( TIV_FUIL.FRAG_USAa:(3), 22, 8, 5 )
STATUS = OUTPUr_INTBG!ER( DEVJUTL.FK/tf;_US/^(4), 23, 8, 5 )

STATUS = OUTPUT_INTBGER( TEV_FUIL.FM;_USAGE(5), 20, 28, 5 )
STATUS = OUTPUr_INTBGIR( IEV_FUTL.FRAG_USAGE(6), 21, 28, 5 )
STATUS = OUrPUr_INTBGER( I®V_FUI1.FRAG_USAGE(7), 22, 28, 5 )
STATUS = OUTPUr_INTBGER( TEV_FUT1.I1TAG|JUSAGE(8), 23, 28, 5 )

STATUS = OUTPUr_INTElGER( EEy_FUlL.FRAG_USAGE( 9), 20, 51, 5 )
STATUS = OUTPUT_INTBGIR( TIV_FUIL.FHAG_USAGE(10), 21, 51, 5 )
STATUS = CUTPUT_DnBG!ER( EEVJULL.FRAS_USAGE(11), 22, 51, 5 )
STATUS = OUTPUT_INTBGIR( riVJUIL.FRA3JUSAGE(12), 23, 51, 5 )

STATUS = OUTPUT_INTBGIR( TEV_FUIl.FRAG_US«i:(13), 20, 76, 5 )
STATUS = OUTPUr_INTEIGER( I3EV_FUTL.FRA3_USAa:(14), 21, 76, 5 )
STATUS = OUrPUr_INTBGIR( I®V_FULL.FRAGJUSAGE(15), 22 , 76, 5 )
EEV_FULL.FRAG_USACE(16) = TIV_FUTL.FR/tf;_USAGE(16) + ! sun all > 100000

CEV_FULL.FRAG_US«2:(17) +
2  TlV_FULL.raAG_US/^(18)

STATUS = 0UTPUT_INTE1GIR( TIV_FUIL.FRA3_USAGE(16), 23, 76, 5 )

1

EM) IF

C

C  Position the cursor to the top of the display.
C  TUm off batching of the input. This causes the SH3 buffers
C  to be physically displayed to the terminal.

STATUS = SMGSSBr_aBSCR_ABS ( IDTTXPORM), 1, 1 )
STATUS = 3C$aCl_TI[SPLAY_UEtATE ( IDTTKPCBM) )

UPDAIE_T)fflJAMIC = 1 ! Ilast non-successful status or ss$_nornHl. NOT 1!!!!

RE^mr

EM)
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A.A5 UFCMIE SCSEZN

1

2

3

4

c

c name:

c

c abstract:

c

c history:
c

c includes:

c

mucE

mux

mux

c

c argunents:
c

INrBGQt*2

INIEGER*2

REOXD

BBOGRD

L0GICAL*2

REOXD

INIBGBR*2

c

c globals:
c

c

c locals:

c

INmXR*4

c

c functions:
c

INIBGBEt*4

INI1IGER*4

C

C

C

C

C

C

C

FlNCnCN UPIME_SCREEN ( FORM,
NLM EEVICES, EEVJRIEF,
EEV ML,
mm JUG, TCKEN,
EEVjm )

l^xJate Screen

Update the screen the operator is currently viewing.

iyOl/87—pdl by HGD

'MS_INC:DISK_ANAL OONST.DC'
'MS INC:EEV AIT.Dfc'

! constant definitions

! device attribute structure definition
'MS INCiTOKEN CEFN.INC' ! token definitions

PCRM ! current screen id
NUMJEVICES
! actual nunber of devices being displayed
/EEV BRIEF Arr/ EEV_BK[EF( MAX EEVICES )
/l»V_FllLL_Arr/ EEV_FULL
mmijuc
/TCKEN/ TOKEN

EEVMN

! redraw all of screen?
I  token is current field neuicer
! device index for form 2

STAIUS ! return status

BEERAVSCRmi

UPIMEDXNAMIC

! redraws dynamic portion of screen

I redraws static portion of screen

If the redraw flag is true, then the screen has been
destroyed. We must redraw the screen for the current form.

IF ( R0»Atf_FlA3 ) IHEN
SEAmS = REERAtf SCREIN ( FORM, NCM DEVICES )
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c

c

c

c

IF ( .NCfT. SDflIB ) THEN
UFi:^_SCFEIN = STATUS
BERFN

END IF

mBAVJUC « .FALSE.
EM) IF

Hrfate the dynamic portion of the screen. These are the values
that were retrieved from GEr_DEVICE_INPO calls.

STATUS = UPnfflE_DXNAMrC ( FORM, NUM DEVICES,
1  EEV BRIEFTI), EEVJULL,
2  TGI^, EEV NUH )
IF ( .NOT. STATUS ) TH0«

UFDATE_SC8^ » STATUS
BERBN

EM) IF

UPDATESCEQN = SDOUS

REURN

EM)

A.A6 UPDATEJO®!

1NIEGZR*4

1

C

C name:

C

C abstract:
C

C history:
C

C includes:

C

TNOJUCE

UCEUCE

IMUUCE

IMUUCE

C

C arsiuments:
C

RBOGRD

1NTBGER*2

INTBGHt*2

INIEGERA2

C

C globals:

FlWCriCN UPDATEJRKH^ ( TCKHi, FJCEY,
FORM, MJMJEVICES )

Update Function Key

Update the location of the function key on the display.

01/03/88—pdl ty BCD

'MSJNC:TCKEN_EEFN.INC'
'MS DCtDISK ANALJO DEFN.UC
'MS INC:F(»e TCKEN POS.INC'
!  token position definitions for form 2
'($SMGIEF)'

!  token

! SN5 d

 definitions
! I/O definitions

efinitions

/TCKEN/ TCKEN

FORM

FJCEY
NLMJEVICES
! number of devices beii)g displayed

! input token
! current form being displayed
! input function k^r
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c

c

c locals:

c

INrEIGIR*4 STATUS
CHABACrQb<rl BLAMC TOKEN

n

cm BLAMCJPCKHL / ' ' /

c
c

functions:

INIBGER*4 SMO$SEr aJBSOR ABS
INIBGBt*4 SMSSFUr CHARS

SMG$BB[3N OISPIAY UPCMTE
INTEGEItAA SMG$EM) niSPLAY UFCm

c

c

c

c

c

c

c

c

c

c

c

! function return status
! a blank tokai

! sng routines

Tiim on batching of output to display.

SDOTB = SMG$BBGaN_nrSPIAY_UPi:^ ( mnXPCBM) )

Erase current position of tokai on the screen.

SEAmS = SMGSPUT CHARS ( I]DID(PCRM), %CESCR(K^ TCKQJ),
1  TCK0I.RCW, TCKEN.OOL )

Move token to its new position.

IF ( PCRM .BQ. 1 ) THBJ
IF ( F KEY .BQ. SMG$K "IBM UP ) THEN ! prev field

IF T TCK01.FIELD .GT. T ) TH0I
TOKB^.FIEID = TCKM.FIEID - 1

TCKEN.ROW = TCKEN.RW - 1
ELSE ! wrap

TOK0L.FIEID = NmjEVICES
TCKEN.RCW = NUMJEVICES + 6

EM) IF

ELSE IF ( F_KEY .BQ. SM3SK TBMJXWN ) THEN ! next field
IF ( TOKEN.FIEU) .LT. MMJEVICES ) THQl

TCK0I.FIELD == TOKEN.Fmj) + 1

TCKEN.ROW = TOCEN.ROW + 1

ELSE I wrap
TOKEN.FIEID = 1

TCKEN.B0V = 7

EM) IF

EM) IF

ELSE ! form = 2

IF ( F_KEY .BQ. SMG$K TWIJUP ) THEN ! prev field
TOKEN.FIELD = TCKEN.FIEID - 1
IF ( TCKEN.FIEID .LT. 1 ) TOK0L.FIELD = MAX FIEIDS! wrap

ELSE IF ( F_KEY .BQ. SHGSK_TRMJ)C«N ) THEN ! next field
TOOI.FIELD = TOK0J.FIELD + 1
IF ( TCKHJ.FIEID .GT. MAX FTELDS ) TOKEN.FIELD = 1! wrap
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EN) IF

TOKEN.RDW = POBM2_ROW( TXK0J.FIE1J) )
TOKEN.OOL = PCBM2 OOL( TCKEN.FIEID )

EN) IF

C

C  Output token at its new position.
C

STATUS = SMG$PUr_CHARS ( DD[ID(PCFM), %EESCR(TCKEN.CBR),
1  TCK0J.ROW, TOKHi.CDL )

C

C  TUm batching off such that screen u^xHate will occur.
C

STATUS = SMG$EN)_nrSPLAY UPIMIE ( CDID(Ft»M) )
C

C  Set function return status.
C

UPDAIEjrCKHJ = 1 !!last nonsuccessful status
RETUN

EN)
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APPENDIX B

DISKMGR INCLUDE FILE LISTINGS

This appendix contains a conplete listing of all the DISKMGR include files. These

files are listed in alphabetical order.

B.l COMIAICGEFN

C

C

C

C

C

C

C

name:

abstract:

history:

CHARACTERASO

OOtCN

Ccomand Definitions

Defines conmand array for use by DISXMGR

01/19/88—pdl by KD

COmAM) ( MAX EmiB + 1 )

/DISKMGR amrav oomian)

B.2 EEVAIT

C

C

C

C

C

C

C

C

C

C

0

c

name:

abstract:

Device Attributes

The first structure of elements
are used on form 1. The entire set of
device attributes are displayed on form 2.
Return lengths are requir^ for all character
string values returned. Return lei^ths of
integer values are discarded by being returned
into a "dimny" value. TVo structures are used
here since only one copy of the full attributes
are required at aiy given time. Howefver, if

209



c

c

c

c

c

form 1 is current, then many copies of device
brief attributes are required.

history:

SMmjBE

CHARACIIR*64

INIEGBt*4

CHARA[JER*12

INTBGQiM

INIBGHl*4

INIBGER*4

INIEG9EIt*4

INmGER^

EN3 snojcniFE

11/01/87—pdl by RGD

/EEV_BRIEF_Arr/
EEVICEJ«tt1E
CEW_NAM_UN
\mJHE_lABEL
l]EV_m_NAME_lfll
HWHOOUNT

MAX_BLOCKS
FREEJBLOCKS
1RANS_0C««'
MCUir aXKT

! device name

! device name length
I volume name

I volume name length
! error coimt

! maximum blocks on device
! free block count
!  transaction count
! mouit count

SmxniFE ARC/

UNICN

MAP

INIEGHt*2

IN]E(2R*2

EN) MAP

MAP

IMEGBt*4

EN) MAP

EN) IMON

EN) SnOJCHBE

GROUP

MEMBER

UIC

SIRUCIIBE

IMEGERi^

CHARACrER*10

INm2R*4

1NIEGZRA4

1NIEGER*4

REOCBD

IMEGER>*r4

INIBGIR*4

INIBGERA4

INIllG&t*4

lNIHSt'c4

INrBGtR*4

INIH2R>H

lNmSR>^

lNIEG&t*4

1NIBGER*4

IN1EGER*4

INIBGER*4

INIEGER<<<4

INrBGER*4

INIEGER<<<4

INIEGER<<4

1NIEGER<<<4

/DEV EULL AIT/

MEIKAM_LEN
MQHAJIAME
ACPjnPE
MOWIED

PID

ARC/ owNurc

PHOT

CUUSIERJSI^
NMCnJNEBS

NUHIRAOCS

NJM_SElCrORS
MAX_FIIfS
OPSjOGMPIfTE
EEF BUFF SZ

REFJOOUOT
SPLIT

niRIO

(S>ENS

StASEIG

TURN

HIT

DIRHrr

DIBMISS

length of type of disk name
type of disic
level 1 or level 2?

is disk mcxnte?

owner process id
owner uic

device protection
cluster factor size
nunber of cylinders
number of tracks

number of sectors
maximum number of files

(^)erations count
d^ce buffer size
reference count
# of split io transfers
# direct io operations
# file qiens
# erase $(110s issued
# window turns
# transfers not requiring window turns
# directory IRU hits
# directory IRU misses
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INIBGIR*4 FIEHrT ! # file id cache hits
IMEGER'eA FIEMISS ! # file id cache misses
INIEG£R*4 ExnnT ! # extent cache hits
^?^0G^R*4 Exnass ! # extent cache misses
lNIEGER>>r4 FIliCR HIT ! # file header cache hits
1NIEGER*4 FmniMiss ! # file header cache misses
INrBGER*4 DIBCMXA HTT ! # directory data block hits
INTEIGER<c4 DIRCATA MISS ! # directory data block misses
INTEGER'^ STGRAGMAP HTT 1 # storage bit map cache hits
INIBGIR*4 SrOR/m? MISS ! # storage bit map cache misses
INIBGHt*4 QUOHTT ! # quota cache hits
INm2R*4 QUOMISS 1 # quota cache misses
1NIEGERA4 OPEN ! # files currently opened
lNIHlQb><4 ERAS USAGE(-1:19) ! file frasnent distribution
BEALA4 FR/^ FACTCR ! fragmentation factor

EN) SIRUCnjRE

B.3 nrSK ANAL CONST

C

C

C

C

C

C

C

name:

abstract:

history:

PARAMETER

Disk Analysis Constant Definitions

Constant definitions for disk analysis program.

11/01/87-pdl by RGD

MAX_EEVICES ! max nun devices to be displayed

( MAX CEWICES = 16 )

B.4 DISKA^«^IN^T

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

name:

abstract:

history:

mSAVJUC

FIRSTJDEVICE

1^ DEVICE

Disk Analysis Initialization definitions

Initializations for disk analysis program

ll/0y87—pdl by RGD

- .TRUE. redraw background and static variables of
current form

.FAIEE.s^ backgnxnd does not need to be redrawn;
only redraw the part of screen that is ctyramic

- (1) => for fom^l, this is the first device to be displayed
- (2) ==> for fonnB2, this is the first, and only,

device to be displayed

- (1) for foriAxl, this is the last device to be displayed.
- (2) => for form-2, this is the last, and only,
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c

c
device to be displayed

L0GicAL*2 mmijuc
INIBGHt*2 FIRSr_EEVICE(2)
INIBGER*2 LASr_EEVICE(2)

DMA REI»AW_FIAG / .TRUE. /
DMA FIBSr_EEVICE / 1, 1 /
DMA LAST DEVICE / 0, 1 / ! default for /¥\SLL qualifier

B.5 DISK ANAL 10 EEFN

C

C

C

C

C

C

C

C

name:

abstract:

history:

INlEGBt*4

INTBGHt^A

INm3Qt*4

INI&2R>*r4

INIBGro*4

Di^ Analysis ID Definitions

Define default ID values for use by
disk analysis ir^ut/output routines.

11/01/87—pdl by FGD

FBID

iiinxs)
BCWS

0015

VKID

COMMON /lOJEFS/ PBID, EDID, ROWS, CM5, VKID

! pastdx»rd id
I data display ids
I number rows of physical
! number cols of ph^ical device
I virtual keyboard id

B.6 FGEM2 TOKEN FOS

c

c name:

c

c abstract:

c

c history:
c

1NIEGHI*2

PARANdM

iNm;&t*2

DATA

1

2

3

4

5

6

7

Foim 2 token position

Token position definitions for form 2.

01/13/88—pdl by BCD

MAXJPmDS
( MAX FIEIJDS = 46 )
PORM2_ROtf ( MAX_FIEll]6 ) ! physical cursor positions
P0BM2_CM. ( MAX FIEIDS )

P0RM2_RDW/ 4, 4, 4, 4,
A, 5, 5, 5,
6, 6, 6, 6,
7, 7, 7, 7,
8, 8, 8, 8,
% 9, 9, 12,
12, 12, 12, 13,
13, 13, 13, 14,
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8 14, 14, 14, 15,
9 15, 15, 15, 16,
1 16, 16, 16, 17,
2 19, 19 /

EMXA PCBM2 COL / 1, 15, 29, 35,
1 54, 1, 22, 41,
2 1, 22, 41, 60,
3 1, 22, 41, 60,
4 1, 22, 41, 60,
5 1, 22, 41, 1,
6 21, 42, 63, 1,
7 21, 42, 63, 1,
8 21, 42, 63, 1,
9 21, 42, 63, 1,
1 21, 42, 63, 1,
2 1, 53 /

B.7 FCRM BCR39I) EEFN

C

C

C

C

C

C

C

C

C

C

C

C

C

C

nane:

abstract:

history:

form = 1

CHABACTOtASO

aiABAC:iER*80

CHAB/^CXER*80

Backgroind Definiticns.

Backgrouid definitions for the forms used
for displaying the device information.

01/01/88—pdl by KD

BLAIKLDE

SUBHEAEBIO)
TOEAL(2)

[MIA

1

CMTA

lAX #
2

3L0CKS

4

5

Dm

1

2

3

form 3 2

BLANKLDE /'

SUBHEACBt /' CeVICE VtKUME

FME # PERONr UWNS MOUff',
NAME lABEL

BLOCKS USED CajNT 001111',

EIOQR

COUNT

M

B

TOdAL /'

'/

TOTALS:

'/
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LI1E(20) ! line definitions for form
im LOE /'

1 /

3 ' OWNER PID: mC: [999,999]
3 rocfl: (S: ,0: ,G: ,W: ) t

f

5 ' MAX BIKS: MOIKE ONE:
5 ̂CYLDIXSS: MAX FII£S: t

f

6 ' FPEE BIKS: TRANS CNE:
6 fmACKS: OPERATICNS: f

f

7 ' BIKS USB3: REF ONE:
7 #SfcL'ilCRS: CEF.BUFF.SZ: f

f

8 ' FERC USB3: ERRCR CNE:
8 CLUSIER SZ:

9 t

t
>

9

1 ' FUE ERIMniVE & SYSTEM CACHDC SEATTSEI
ICS ( counts since boot-up ) 9

f

2 ' SPLIT lOS: DIRECE ICS:
2 FI1£ 0FQ6: ERASFIOS: 9

f

3 ' WDDTUW: nm HITS:
3 FID HITS: ESONIHIT: f

4 ' WDC HITS: ESRHISS:
4 FID HISS: EXIMMIS: 9

9

5 ' FIlilRHrr: mnMIAHET:
5 HITMAPHIT: QUOEAHn: 9

9

6 ' FUHCBMIS: nnmmasi
6 BUHAFMISS: QUOTAMIS: 9

9

7

7
9

' #FILESOPN:

f

9

9

✓

9

1

t

' FRAOffiNEATICN SEAnsnCS ( free space o
Inly ) EB/01ENEATICN FACTGR: 9

9

2 '  1- 3: 26- 50:
2301- 500: 10001- 25000: 9

9

3 '  4- 6: 51-100:
3501- 1000: 25001- 50000: 9

9

4 '  7-10: 101-200: 1
4001- 5000: 50001-100000: 9

9

5 ' 11-25: 201-300: 5
5001-10000: > 100000: ' /

B.8 Gcnvi CONST

C

0

C

C

C

C

C

C

name:

abstract:

history:

Get Device Information Constant Definitions

Define constaits used to obtain Information
specific to a device.

11/01/87-pdl by ROD

214



MBGHW

cm

MH_nEMS(2) ! num itans for each form

NlJM_nH<S / 7, MAX_nEKS /

B.9 HEAEBl BCKGRO EEFN

C

C

C

C

C

C

C

C

name:

abstract:

history:

CHARACTERASO

CHARACXEKA80

CHARACISt<^

cm

1 DISK MAN/m

Header backgrouid definitions.

Header background definitions for the fomB used
for displaying the device information.

01/01/88—pdl by BCD

Tni£

cmnME

BLANOINE

TniE /'

cm cmriME /'

1 III:tM:SS.OC

cm

1

SVT/UrSI/RD

nWffi-YYYY

B.IO HEIP FTBTD cEFN

C

C

C

C

C

C

C

C

name:

abstract:

history:

CHABACIHt*22

Help field definitions

Defines help field values for use by
routine FIEIDJELP.

01/16/88—pdl by HGD

FIEID_NAME( MAXJIElJBfl )

cm FIEID NA^e / 'PCFM 1
1 'CEVI^ NAME
2 'VtXJUHE NAME
3 'MHIIATyPE
4 'ACP TYPE CODE
5 'CE^CE CHARS
6 '(MCR FID
7 'onm. UIC
8 'CEVICE HOT
9 'MAXIMUM BLOCKS
1 'MOUNT COUNT
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2 'NUM CXLMIRS
3 'MAXIMUM Fn£S
4 'FREE BLOCKS
5 "IRANS CNT

6 'NUH IRACKS

7 'OPTOAnCNS
8 'BLOCKS USED

9 'BEFERQCE com:
1 'MUM Sbt'lCBS

2 'BUFFER SIffi
3 'PERCENT USED
4 'ERROR (DUNT
5 'OJUSIM SIS

4 'SPLIT ICS

4 'DUfflcr los

4 'FILE OP0B

4 'ERASE ICS

4 'WmXWTUNS
4 'DIRBCrOBY HITS
4 'FILE ID HITS
4 'EXI0H' HITS

4 'WmXW HITS

4 'DIRECrORy MISS

4 'FUE id MISSES
4 'EXUNI MISSES
4 'FUE HER HITS

4 'DIR Em HITS
4 'BIT MAP HITS

4 'QUDEA HITS
4 'FUE HER MISSES
4 'Dm EMXA MISSES
4 'BIT MAP MISSES
4 'QUOTA MISSES
4 'NUM FEES OPEN

4 'FRAG SEATS
4 'FRAG FACTOR

B.ii nuLsr sisucr eefn

c

c

c

c

c

c

c

c

name:

abstract:

history:

snmiFE

IMGN

MAP

Item list Structure Include

Use an item list to describe the information
to be returned from the GEHK/I system service.

11/01/87—pdl by BCD

/rmsi/

INTBGHW BUFTBR_IfNGJIH ! length (in bytes) of buffer
INIBGHW nOl OOCE ! defined by $DWEEF nacro
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c

c

c

INIBGER*A

INIH2R*4

QO MAP

MAP

INEEHERM

EN) MAP

QD IMCN

EN) SmUCJIlFB

BUFTER_AnERESS ! address for storing information
REnTJRN_LEN3IH ! actual length written to buffer

EN) Lisr I end of itemlist

Define the maxinun nunber of items that need to be retrieved.

INIEGHt*2

PARAMEEER

MAX_niMS
( MAX rUMS = 21 )

B.12 UERABYCEFN

C

C

C

C

C

C

C

C

C

C

name:

abstract:

history:

INIEGER*4

1NIEGZR*4

lNm2R*4

CHARACIER*19

cm

oomoN

Library Definitions

Defines all the constants necessary for
for accessing the DISKMGR.HIB help library.
These are the data structures used by the
LBR$ routines

02/01/88—pdl by RGD

UBRABY TJXES.

FlNCnCN

TYPE

IIBRARY_N^
UBRABY NAME / 'MS !Ell>:[n:a(MGR.HlB' /

! library control index
!  the fuxtion performed
I the library tjnpe
! library to be searched

/ LIBRARY / UEBARY INXX

B.13 TCKENEEEN

C

C

C

C

C

C

C

name:

abstract:

history:

smniFE

INIE)GHt*4

INm39b*<4

INrEGER*4
CHARACTEEbirl

EN) smmFE

Token Definitions

Defines the data structure known as TCKEN

01/03/88—pdl by RGD

/TOK01/

ROtf

OM.

Fmn

OH

! absolute row offset in display
! absolute col offset in display
! current field of display
!  token character
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APPENDIX C

DISKMGR FIELDS AND COMMANDS

This appendix contains a cross reference of field names and the VMS corarands executed

for each field. This table defines DISKMGIl's fmction when the execute comnand fmcticn

key is active.

FIEID NAME

P0RH_1
EeVICE_NAME
VOLUME_NANE
MEEHAJTYPE
ACP_TYPE_COCE
I]EVICE_(HARS
CWNHtHD

(MfRjmC
EEVICE IRCfT

MAXIHUR_BL0CKS
MCXWrjXXJNT
NUMjCYLDBHtS
MAXDtM_FII£S
FREEBLOCKS

TRANS CNT

NIM TR^
OP^mONS
BLOCKSJUSH)
REFSSNCE COUNT

NUM_SBCrDR5
BUFFER_SIZE
PERCENTJUBED
EERCRJOOUNI
CLUSIER SIZE

VMS COIMAIO

SIW EEVICE D

SHCW EEVICE D

SHCW EEVICE D

SHCW EEVICE D

SDCV EEVICE D

SHEW EEVICE D

SHOW EEVICE D

SHEW EEVICE D

SHEW EEVICE

sax EEVICE

sax EEVICE

sax EEVICE

SHEW EEVICE

SHCV EEVICE

D

D

D

D

D

D

SHEW EEVICE <disk>/FII£S

WX EEVICE D

sax EEVICE D

9XW EEVICE D

SHEW EEVICE <disk>/FILES
SHEW EEVICE D

SHEW EEVICE D

SHOW EEVICE D

ANALYZB/HaVE/SUt1ARY/INCUl]&<devic^
SHEW EEVICE D
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FIELD NAME VMS OOMIAN)

SPLIT lOS

niR0CT_IOS
FII£ OPENS

ERAS ICS

WIMXWJIUWS
DmBcitia_Hrrs
FII£_ID_HITS
EJOENTJirrS
wncowjirrs
i3iRBcroRy_Mrss
FILE IDJCSSES
EXUNT MISSES

FiLEjnynTs
niRjiAiAjnTS
BTTJiAP HITS
OUDEAJffrS
FILE HRJdSSES
inR_affiA_MISSES
BIT MAPJIISSES
QUOTAJIISSES
MJM_FI1ES_0PEN
FRAG_SEATS
fm; FACTGR

MDNTTOR DISK/IIHtALL

MONITOR raOCESS/TOPniO

MONITOR FCP

MONITOR FCP

MONITOR FCP

MONITOR FIIE_SYSIEM_CAOHE
MONITOR FIIE_SYSEaL_CACHE
MONITOR FIIEJSYSIBl CACHE
MONITOR FCP

MONITCR FUE SYSIEM CACHE

MONITOR FIIE_SYSIH1_CACHE
MONITOR FI1E_SYSIEM_CA0HE
MONITOR FIIE_SYSIB1_CA0HE
MONITOR FIIE_SYSTEM_CAOHE
MONITOR FIIE SYSIBI CAOHE

MONITOR FUE SYSIEMjCAOHE
MONITOR FIIE_SYSIIMJCACHE
MONITOR FIIE_SYSIEM_CAOHE
MONITOR FUE SYSIHljCAOHE
MONITOR FIIE_SYSr01_CACHE
MONITOR FCP

91CW DEVICE D

SHOW DEVICE D
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