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DISC SPACE: HOW MUCH IS ENOUGH?

- by Vladimir Volokh
VESOFT
1135 S. Beverly Dr.
Los Angeles, CA 80035 USA
310-282-0420
In spite of many new developments in disc technology, the good old Winchester drive, with its
mechanically movable arms, is still the primary medium for all of our files.

In this article I will try to present some observations on HP3000 file structure -- both for "Classic"
(MPE/V) and "Spectrum” (MPE/iX) computers -- in the hope that it might help HP3000 users
manage disc space better. It scems that many simple questions have answers that are not so simple.

HOW DO WE MEASURE DISC SPACE?

In various discussions about disc space, you've seen terms like "sectors”, "kilobytes", "megabytes”, and
"gigabytes”. What do these words mean? Well, nothing is simple. A sector, by HP’s definition, is 256
bytes; "kilo" (K) is 1000, or 1024 for memory devices; "mega" is 1000000, or 1024K for memory devices;
and "giga" is a prefix denoting a billion, or 1.073 billion for memory devices. My dictionary tells me that
"tera” means one trillion (10°12) of a given unit. HP’s Glossary of Terms mentions only "kilo" and
"mega" (in 1989). So, considering all this mathematics, how many megabytes does your disc have nf
after :DISCFREE C on your XL machine you see the following:

ALL MEASUREMENTS ARE IN SECTORS.
ALL PERCENTAGES ARE RELATIVE TO THE DEVICE SIZE.

|  Configured | In Use | Available |

LDEV : 1 -- (MPEXL_SYSTEM_VOLUME_SET :MEMBER1)

Device | 2232192 | 1708144 ¢ TTR) | 524048 ¢ 23%) |
Permanent | 1852720 ( 83%) | 1605344 ( 72%) | 247376 ¢ 11%) |
Transient | 1852720 ( 83%) | 102800 ¢ 5% | 524048 ¢ 23%) |

Considering that 4*256 is close enough to 1000 you can do it easily -- just divide the number of sectors
by 4000 and you will have it in megs. In this case, it’ll be 2232192/4000 558, close enough to the real
answer, 545 megs.

HOW BIG IS THE DISC?

As you've seen above, MPE/iX gives you an answer via :DISCFREE. In MPE/V the utility
FREES.PUBSYS -- true to its name -- shows only free space. But if it shows you that X sectors are
free, that’s X sectors out of how many? This information is hidden deep inside the VINIT utility (as if it
were unimportant). Try this:

sVINIT
>pfspace 1;addr

.. You will see a lot of information about addresses and sizes of free space (and you don’t care much
about that). But at the end of this listing you will see:

TOTAL VOLUME CAPACITY: 216832 SECTORS
TOTAL FREE SPACE AVAILABLE: 16490 SPACE
HAXIHlM CONTIGUOUS AREA: 5505 SECTORS

By the way, it’s not my typo (1f you re wondering about "16490 SPACE") -- it’s an unknown MPE
designer’s mistake, frozen in time ..
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HOW MUCH OF IT IS FREE?

MPE/iX gives a pretty straightforward answer to this question: look at its output in the example above
-- this time not on the first line but on the second:

Permanent | 1852720 ( 83%) | 1605344 ( 72%) | 247376 ¢ 11%) |-
As you see, 83% of the whole space is configured to be used as permanent, 72% is used, so only 11%
(which is 83-72) is available for permanent files. But why doesn’t this simple calculation work for the
third line (transient space)?

Transient | 1852720 ( 83%) | 102800 ( S%) | 524048 ( 23%) |
Even though transient space can also take up to 83% of the space on LDEV 1, in this case oply 28% is

left for that: 17% can’t be permanent and 11% is d by per t files; b 5% is actually
used by transient space, 23% is available.

On MPE/V machines available space is supposed to be shown by the FREES.PUB.SYS utility or via
the PFSPACE command of :VINIT (16490 sectors in the PFSPACE example above). But what about
virtual (transient) space? This information, again, is hidden -- this time inside the :SYSDUMP output:

:SYSDUMP SNULL

ANY CHANGES? YES

DISC ALLOCATION CHANGES? YES

VIRTUAL MEMORY CHANGES? YES

LIST VIRTUAL MEMORY DEVICE ALLOCATION? YES

VOLUME NAME  LDEV # VM ALLOCATION
LDEV1 1 25

ENTER VOLUME NAME , SIZE IN KILOSECTORS (MAX = 255 )?

[???] This means that MPE/V knows nothing about virtual space utilization at the moment; some
space is also taken (possibly) by spool files and by temporary files. Note also that even though total,
free and virtual space is given by DEV#, used space is not. (The :REPORT command gives used
filespace-sectors by group and accounts.) One way to know this distribution is to use the MPEX
command %LISTF @.@.@,DISCUSE.

IS FREE SPACE REALLY AVAILABLE TO US?

Seeing the FREES output on "Classic" one should pay attention not only to the "TOTAL FREE
SPACE" line but also to the preceding ones:

:RUN FREE5.PUB.SYS
VOLUME MH7945U1 LDEV 1
LARGEST FREE AREA= 25530

SIZE COUNT SPACE  AVERAGE

>100000 0 0 0
>10000 2 42796 21398
>1000 0 0 0

>100 4 540 135
>10 29 1065 36
>1 107 217 2
TOTAL FREE SPACE=44618

If you have a lot of small pieces, they might not be usable at all because none of your files may have
small enough extents (more on this later). What you need is not just free space but CONTIGUOUS
space. On "Classics”, disc space can be condensed to some degree by the >COND command in
:VINIT; on "Spectrum” machines the disc frag ion shouldn’t be a problem (or so HP tells us).
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IS THE "USED" SPACE REALLY USED BY US?

OK, by subtracting "free” space from the "total" space or just looking at the :DISCFREE output we
might get an idea of how many sectors are "used” -- physically, that is. Keep in mind, however, that
probably about half of those files which you see on the full backup listing have not been used (either
modified or accessed) for a long time -- 6 months or more. But which half? Some answers to this
question can be found in the :STORE command of MPE or, better yet, using selection by ACCDATE
and/or MODDATE in MPEX (with totals of files and space). Archiving and purging seldom used files
saves a lot of disc space, directory space, and backup time.

TO BLOCK OR NOT TO BLOCK?

Another question is: how is the space used inside "active” files? One factor -- relevant on MPE/V
machines but not on MPE/iX machines -- is blocking. MPE/V does all disc I/Os in multiples of one
sector (256 bytes). The blocking factor is the number of records that we choose to fit into a certain
number of sectors (block). But very often we don’t choose -- we simply rely on MPE/V defaults, which
can range from good to very bad (see [1] for more details). A bad blocking factor wastes not only disc
space, but also I/O time -- the more records per one I/O we read/write, the better. Consider some
examples:

ACCOUNT= SYS GROUP= OPERATOR s
FILENAME CODE ~-----=-===--~| LOGICAL RECORD=-==-==-===--=-- --=-SPACE----

SIZE TYP EOF LIMIT R/B  SECTORS #X MX
REPORT1 1328 FA 26 10000 1 1251 1 8
REPORT2 1328 FA 26 10000 60 651 1 8
REPORT3 1328 FA 26 26 60 62 1 1
REPORT4 1328 FA 26 2 9 2 11

Here the file REPORT1 is built with the default blocking factor 1 (1 = 256 bytes / 132 bytes); the
remainder (256 - 132 = 124 bytes) is simply wasted, though it’s almost 50% of the space; this file is like
a piece of swiss cheese -- with many big holes inside. The second file is the result of changing the
blocking factor to 60, thus achieving the BEST space utilization for this file -- now 60 records take
60*132=7920 bytes which is close to the size of a block of 31 sectors (256*31=7936). However, we can
get an even bigger saving by SQUEEZEing this file (setting FLIMIT down to EOF) -- that’s how we
got the file REPORT3. By reblocking it again we save more space; as a result, the difference in size
between REPORT1 and REPORTH4 files is quite significant. Things like this can be done using our
very own MPEX (the %ALTFILE command with options SQUEEZE and BLKFACT =BEST).

And what about XL (or should we say iX) computers? The blocking factor does not mean much there;
all the records are tightly packed, except for the last extent which can (for very big files) be up to 2048
sectors. The good news is that the FCLOSE intrinsic (on the XL) has a new option called "XLTRIM",

. whichallows the system to reuse free space beyond the end of file without decreasing the file limit.
Look at the following before-and-after example:

ACCOUNT=  SYS GROUP= PUB

FILENAME CODE ------------ LOGICAL RECORD--=-=-==-==-=~ ----SPACE----
SIZE TYP EOF LIMIT R/B  SECTORS #X MX

REPORT1 1328 FA 2% 10000 1 56 1 *

REPORT2 1328 FA 2% 10000 1 16 18

_Quite a savings (MPEX’s %ALTFILE ;XLTRIM does it) -- and we can append to the file!
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THE EXTENT QUESTION, OR WHERE THE FILE IS?

The extent is MPE’s compromise between two extremes in file size management: assigning all file
space requested to the file immediately or giving space one record (or sector) at a time. In MPE/V a
file can consist of anywhere from 1 to 32 extents (the default number is 8). Each extent resides wholly
on one disc, but different extents may be located on different discs. So where is any given file? You
have to know the full extent map of the file and only then can you think about improving system
performance through disc balancing. If you use the LISTDIRS >LISTF you might see the DISC DEV
# line, but this of course is only the device of the first extent (the same goes for :STORE listings).
>LISTF ..;MAP, however, gives you a map (the first digit is the "volume table index", which is not
ily the device number, and is hard to convert to the device number):

LISTDIRS G.06.00 (C) HEWLETT-PACKARD CO., 1983
>LISTF VESOFT.PUB.SYS

FCODE: 0 FOPTIONS: STD,ASCII,VARIABLE
BLK FACTOR: 1 CREATOR: **

REC SIZE: 1276(B) LOCKWORD: **

BLK SIZE: 640(W) SECURITY--READ: ANY
EXT SIZE: 10(S) WRITE:  ANY

# REC: 482 APPEND: ANY

# SEC: 70 LocK: ANY

# EXT: 7 EXECUTE: ANY
MAX REC: 13 **SECURITY IS ON
MAX EXT: 7 COLD LOAD ID: %24025

# LABELS: 0 CREATED: THU, 9 APR 1992
MAX LABELS: 0 MODIFIED: THU, 9 APR 1992
DISC DEV #: 3 ACCESSED: THU, 9 APR 1992
DISC TYPE: 3 LABEL ADR: **

DISC SUBTYPE: 4 SEC OFFSET: X5

CLASS: DISC FLAGS: NO ACCESSORS

>LISTF VESOFT.PUB.SYS;MAP

FCODE: 0 FOPTIONS: STD,ASCII,VARIABLE
BLK FACTOR: 1 CREATOR: **

REC SIZE: 1276(B) LOCKWORD: **

BLK SIZE: 640(W) SECURITY--READ: ANY
EXT SIZE: 10(S) WRITE:  ANY

# REC: 482 APPEND:  ANY

# SEC: 70 LOCK: ANY

# EXT: 7 EXECUTE: ANY
MAX REC: 13 **SECURITY IS ON
MAX EXT: 7 COLD LOAD 1D: X24025

# LABELS: 0 CREATED: THU, 9 APR 1992
MAX LABELS: 0 MODIFIED: THU, 9 APR 1992
DISC DEV #: 3 ACCESSED: THU, 9 APR 1992
DISC TYPE: 3 LABEL ADR: **

DISC SUBTYPE: 4 SEC OFFSET: X5

CLASS: DISC FLAGS: NO ACCESSORS

EXT MAP: X300161067  X200233735 X300162124  %200240307
X300162207  %100211521  %200240326
>

In MPE/XL file labels are kept separately from the data, and yet :LISTF 3 still shows the file label

address, which might have no relevance to the location of the data at all. Here is an example of :LISTF
,3 and MPEX’s %LISTF ,4 showing the full extent map of the file:
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sLISTF L0G3320,3

FILE CODE : 0 FOPTIONS: BINARY,VARIABLE,NOCCTL,STD
BLK FACTOR: 1 CREATOR : **
REC SIZE: 2044(BYTES) LOCKWORD: **
BLK SIZE: 2048(BYTES) . SECURITY--READ : CR
EXT SIZE: O(SECT) WRITE : CR
NUM REC: 2720 APPEND : CR
NUM SEC: 2304 Lock : CR
NUM EXT: 9 EXECUTE : CR
MAX REC: 1024 **SECURITY IS ON

FLAGS  : 1 ACCESSORS,SHARED,1 R,1 W
NUM LABELS: 0 CREATED : THU, APR 9, 1992, 2:01 PM
MAX LABELS: 0 MODIFIED: THU, APR 9, 1992, 2:01 PM
DISC DEV #: 1 ACCESSED: THU, APR 9, 1992, 2:01 PM
SEC OFFSET: 0 LABEL ADDR: **

VOLCLASS : MPEXL_SYSTEM_VOLUME_SET:DISC

MPEX XLISTF 10g3320  PAGE 1
MANAGER.SYS,PUB  THU, APR 9, 1992, 4:01 PM

ACCOUNT= SYS GROUP= PUB

---- FILE------ EXTENTS ~----SECTORS----- DEVICE
NAME CODE  NUM MAX USED NOW SAVABLE CLASS
L0G3320 110 * 2560 208 -DISC

Dev/Sector: 2/%0000004516700  2/%0000000444440  2/%0000000072040
Dev/Sector: 3/%0000001407620  3/%0000007737620  1/%0000003207300
Dev/Sector: 1/%0000002675520 ~ 2/%0000006572620  3/%0000000536200
Dev/Sector:  2/%0000006577760

To finish this little essay I propose a puzzle to MPE/iX users: what do these two "*" mean in the
following :LISTF ,2 ??

ACCOUNT=  SYS GROUP= PUB

FILENAME CODE --=---=--=--=-= LOGICAL RECORD--+-=--~ === ----SPACE----
SIZE TYP EOF LINIT R/B  SECTORS #X MX

PUZZLE 1284 FB 1608 2222 1 1616 * =

The answer is in one of the recommended reading items:

1. Eugene Volokh, “The Truth About Disc Files", Presented at 1982 HPIUG Conference, San Antonio,
TX USA

2. Andy Tauber, "Disc Balancing", INTERACT Magazine, Jan. 1986
3. Greg Englestad, "HP3000 Disc Management", Supergroup Association Magazine, Sep.-Nov. 1987

4. Eugene Volokh, "The Truth About MPE/XL Disc Files", Presented at 1989 INTEREX Conference,
San Francisco, CA USA

5.S. Gordon, V. Volokh, "The Art And Science Of Disc Space Management", INTERACT Magazine,
July 1991 )
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Paper #5033

HP 3000 to PC Portability and Interoperability

N. M. Demos
Performance Software Group
12 Hillview Drive
Baltimore, Maryland 21228-2237
(410) 242-6777

INTRODUCTION

The context in which the issues of interoperability and portability exist is the
current push for "Open Systems". "Open Systems are hardware, software and
network environments that are designed and implemented in accordance with
standards that are vendor independent, and that are commonly available."(1)
Issues such as when is a proposed standard a real standard and what is "vendor
independent" are beyond the scope of this paper. It is clear, however, that there is

~ a clear need and a desire for the hardware, software and network products of many
different vendors to work smoothly together in such a way that the replacement of
any one of the above can be done easily and economically. Everyone may agree
that there is a need for Open Systems, but it is hard to find someone who does not
see software conversions to new platforms as a diversion from the more
productive tasks of an information systems department, if not a waste of time.
While the push for Open Systems has come from the government and larger
businesses the desirability of Open Systems is not lost on the smaller user. Would
it not be wonderful if a user could order any sofiware with the assurance that it
would run on his current computer system with minimum effort on his part? One
reason that the IBM PC and its clones will be with us for the foreseeable future is
the huge amount of packaged software that is available for this platform. As an
operating environment the IBM PC architecture is obsolete and presents a
developers' nightmare, but only when a new architecture is widely available at a
reasonable cost will this architecture die. We hope to be seeing this with IBM
OS/2 and especially, with the introduction of Windows NT. Time will tell if this is
the case. )

In the Open Systems environment there are several terms that need definition
before we start:

Portability - The ability to run on dissimilar computers without rewriting code(1).
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Scalability - The degree that hardware or software "has the ability to run on
platforms ranging from a small desktop to a mainframe host without rewriting"(1).

Interoperability - The ability to share data (without conversion) throughout an
enterprise and to communicate effectively, efficiently and instantly inside and
outside the enterprise(1).

Migration - To move software from one system (hardware or operating system)
to another.

Compatibility - In data processing, the capability of a computer system, through
special hardware and/or software, to run the object programs of another computer
system. Compatibility usually imposes a significant performance penalty and is
viewed as a temporary assistance in migration.

UNIX - An operating system considered the best Open Systems choice, in spite of
the fact that it is technically a proprietary system of AT&T. UNIX has been
almost universally accepted in the academic and scientific world as the standard
operating system and it is in the process of being accepted in business computing
also. Howeuver, it is not as "standard" as one would desire. In spite of the fact that
there are many variations, it at least is by intent and design meant to be a portable
operating system. In summary, it is far from ideal, but the best that there is.

POSIX (Portable Operating System Interface X) - The most important UNIX
based standard. There are currently POSIX standards for system calls, commands,
utilities and systems administration.

Client-Server - A term used to describe a system of distributed computing where
multiple computers (Clients) request information, service or resources from one or
more other computers (Servers). In the Client/Server model the Client typically
executes the program and therefore has control, relying on the Server for data base
files and other resources. ’

(Seamless) Integration - (Integrate - "to form or blend into a whole" [Webster's
Ninth New Collegiate Dictionary]). In particular reference to the Client/Server
model, the coupling of the computers and software. The ultimate goal is
"seamlessness"”, i. e. the user does not see the "seams" and is not aware that he is
accessing more than one system.

Legacy System - (Legacy - "something received from an ancestor or predecessor
or from the past" [Webster's Ninth New Collegiate Dictionaryl). An application

system that is currently operating and is necessary to the continuing activity of the
business entity. Legacy systems, which exist in almost every situation where
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movement to a new hardware/software system is contemplated, vastly complicate
the process and may severely limit the options. '

Portability and interoperability are closely related. If one can run the identical
software system in the same environment on two or more platforms, then the
systems are both "portable" and ‘“interoperable", assuming there is some
communications infrastructure in place to allow the platforms to communicate.
However, all interoperable systems are not portable. Data may be able to be freely
exchanged among platforms, but the software may not run on all platforms.

OPEN SYSTEMS AND STANDARDS

There is no doubt about the desirability of Opens Systems and standards. Much
literature has been directed to the computer community about the desirability and
applicability of Open Systems and standards. Unfortunately, the availability of
workable Open Systems in the commercial arena is another story. Even UNIX is
not a truly "Open System"; it is proprietary to AT&T. Defining and implementing
an "Open System" in the dynamic environment the computer industry now finds
itself may be an impossible task. ' Of greater importance is the inadequacy of
"standard" UNIX for business applications. For example, the file system seems
archaic to one used to the file and 1/O structure available on the HP 3000.
Security is another area in which UNIX is weak. A true batch facility is not
available, although programs can be run in the background. The examples go on
and on.

To overcome some of the more severe limitations, hardware vendors have added
extensions to their versions of UNIX. In one analysis (2), it was determined that
the POSIX standards covered only a small proportion of the HP-UX calls. While
some of these calls may be incorporated in the standards at a later date, it becomes
obvious that we are a long way from an acceptable commercial Open System. The
choice for the system implementor seems to be standardization at the cost of
functionality or vice versa.

In other areas standardization faces the same problems. The standards are way
behind system and application requirements, so the use of extensions becomes
inevitable. A good example of the failure of standards to meet business
requirements is COBOL. COBOL was the first big attempt at standardization in
the commercial information systems area. After an initial reluctance on the part of
the programming community, it was generaily accepted. However, the standards
did not keep up with the need for screen handling and data base access. Therefore,
programmers had to add system calls to COBOL programs to be able to work
with a screen handler and/or a data base. We now have millions of lines of
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COBOL code that are theoretically portable but they are really not because of
systems calls to add required functionality not available in the standard! COBOL
is available on many platforms, but what is the percent of HP 3000 software that
could be easily ported to these platforms? Since most HP 3060 COBOL programs
use either Image or Vplus, it is very low.

The current inadequacy of UNIX and standards does not mean that the system
implementor should disregard UNIX and other standards. Even if a program or
system cannot be implemented in a fully "standard" way, the advantages of coming
as close as reasonably feasible are many. For example, the use of standard
methodology has a positive impact on the training required to make a new
employee productive. Using standard methodology where feasible is usually better
than using proprietary systems because in today's environment manufacturers are
much more inclined to enhance their "standard" products than their proprietary
ones. There are still significant benefits in portability and interoperability even
though the use of standards in the implementation of any given system or
application may not be complete. The above examples and comments on the
failure and/or inadequacy of standards are not meant to discourage anyone from
adhering to standards, but rather to help set reasonable expectations.

N\

ESTABLISHING SYSTEM OBJECTIVES

As in all projects, one of the most important keys to success is the establishment
and complete definition of system objectives. Our objective was to port HP's
Transact (compiler) to the IBM PC and other platforms. The intended users of
our system would employ it for one or more of the following purposes:

1. As a desktop workbench to design, write and test HP 3000 programs. This
would remove a load from the production HP 3000 and allow the programmer to
design and test at home or while traveling. System objectives for this application
include:

a. Exact functionality between the PC and HP 3000 is required. Any
deviation must be precisely documented.

b. The ability to download and upload test files is necessary.
c. The dictionary (Dictionary/V) must be up-loadable and down-loadable

and the dictionary manipulation and maintenance facilities must be available
on the PC. ‘
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d. Compile time speed is desirable, but execution speed is not a
requirement.

e. Symbolic debugging (in this case Trandebug) ‘must be available and
fully implemented on the PC.

f. Any additional facilities available from the Windows environment that
make the programming and testing easier are desirable. Examples include

_ better editors than on the 3000 and the ability to edit, compile, debug and
see the results (particularly Vplus) in different Windows.

2. As an aid in migration from the HP 3000. In the case of both in house
programs and purchased software, there is often a need to do production on other
platforms for a variety of reasons. Essential components include:

a. Similar functionality is required, although it is not as stringent a
requirement as in 1. above.

b. The ability to download and convert source, flat, data base and Vplus
files is necessary. The ability to convert to other data bases and screen
handlers is desirable but not essential. ~

c. Downloading and converting the dictionary is neoessary
d. Compile time speed is not a factor but speed of execution is.

e The ablhty to maintain and operate the apphcatlon ina stand-alone
environment in the absence of a HP 3000 is essential.

3. To gain flexibility and similar functionality on multiple platforms. This is
similar, but not the same as 2. above. In the case of 2., we are looking at a
migration; there will be no need in the future to operate and exchange data with
multiple systems. The intent is to allow the same program and data to be used on
any one of a multiple number of machines interchangeably. The requirements for
this approach are a combination of 1. and 2. above, although the programmer
workbench attributes are not as essential, but desirable. An additional important
and not trivial requirement exists in this scenario: the ability to access data
(particularly data bases) across platforms, in a fast, transparent ("seamless")
manner.

5033-5



DEFINING THE SYSTEM ENVIRONMENT s

As we completed our system objectives, it became obvious that establishing the
environment in which the system would operate was very important. How much of
the environment of the source system has to be transferred to the new system? If
translation and re-formatting are required, what parts of this should take place on
the source system and how much on the target system? These are very important
questions, particularly if one is looking for a generalized solution, rather than one
that will be applied just to one software system. In the case we are reviewing here
we needed the following elements of the HP 3000 environment on the PC:

1. Image. Image is the pervasive data base system on the HP 3000. We
considered two ways of solving the problem of Image data bases. We could have
used an available data base on the PC and translated Image system calls to the
format required and converted the Image data bases to the data base system
chosen. This has the advantage of utilizing existing, proven software and providing
an additional functionality to the user. The disadvantages are the improbability of
being able to do an exact functional duplication with a different data base system in
addition to the difficulties in converting the structure and data from Image to
another data base.. Secondly, there were two vendors who had developed Image
simulations on the PC, but they were not functional with Windows. - Since we had
a stringent requirement to duplicate functionality exactly and wanted our system to
work under Windows, we chose to implement a data base structure on the PC that
was functionally an exact duplicate of Image on the HP 3000. This also meant that
we had to generate software to provide additional functionality such as found in
HP Dbschema and Dbutil. Image is not that hard of a system to duplicate. The
structure is well documented. Besides the problems with the supporting software,
the largest problem is maintaining the integrity of the data base. We implemented
simple recovery procedures for use with our current single-user system. As we
enhance to a multi-user system, we will have to implement the Image locking
strategy and a more sophisticated recovery system.

2. Vplus. The Vplus situation is similar to Image, but Vplus is a much more
complicated system. The internals of Vplus are not documented and Vplus has
grown incrementally as HP released new block-mode terminals and employed new
communications technology. We also had the decision of implementing our own
version and using someone else's.: There were two contenders for Vplus. One is
Mistral, a simulation of Vplus on the PC and Software Research Northwest's
Wingspan, which is not a simulation, but has a conversion routine to get from
Vplus to Wingspan. Mistral is a fairly old implementation (it was first done for the
150"). It is currently not functional with Windows. Wingspan would have given us
more functionality than Vplus, but our development team decided that it is more
complicated and might not be completely functionally identical. Again, it was
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decided to do our own version of a screen handler with identical functionality as
Vplus.

3. HP 3000 intrinsics. The system (Transact) that we were porting did not use
the HP 3000 intrinsics directly. We could have gone directly from Transact to the
necessary code to give the same capability. This presented two problems. To get
an exact match in execution would have been difficult and the system would not
have been nearly as flexible. Therefore, we decided to implement all the Vplus,
Image and necessary file handling intrinsics in our system. We would use the same
approach as Transact, calling the appropriate intrinsics as required. We also
implemented most other intrinsics that we thought would be desirable.
™

4. The MPE command interpreter. We users of MPE forget sometimes how
much the MPE command interpreter does for us. For example, we all use file
equations. “ There is no such facility in M-S DOS, although the SET command can
be used, it is not the same and does not provide the same level of flexibility as the
MPE File command. For that matter, the whole file structure of MS-DOS is
different. There is no such thing as record lengths as far as DOS is concerned.
Files are merely continuous streams of bytes, possibly with delimiters (CR is used
most). To be able to port and use MPE files on the PC, we have to-preserve the
MPE label information. We did this in the most conventional way; we placed the
MPE label information in the beginning of the PC file. It became obvious as the
project started that it would be difficult to supply full program compatibility
without some more capability to tie the system together. To handle this situation,
we wrote our own command interpreter, including support for all commands that
made sense on the PC. As a result, we have an environment that is comfortable to
the MPE user and programmer. We have also the functionality that programs
written for the 3000 could not do without. -

METHODOLOGY

Once we had established the systems objectives and defined the systems
environment, we could look at the PC software and tools available to accomplish
the task. The systems choices on the PC are:

1. MS-DOS. MS-DOS is by far the most widely used operating system in
the IBM-compatible PC arena. It is an obvious choice. However, DOS
alone is becoming obsolete. Most users want a more powerful user
interface.
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2. MS-DOS with Windows. As we looked at the systems available,
Windows was maturing. With the advent of Windows, version 3.0 and
then 3.1, it was decided that our system should operate in this environment.
The memory handling and multiple window capabilities this makes available
to us made the task significantly easier.

"~ 3. IBM O/S 2. One of our goals was portability, so we have designed the
system to be easily portable. Although we have not yet tried to port the
system to OS/2, we do not see this as a major task.

Portability was an important objective of the software we were developing. We
know that later we will be porting this system to UNIX. To make the system as
easily portable as possible, all the unique coding required to support the PC (and
any other platform) is isolated. Another factor made the goal of portability easier
to implement. The development team is used to doing its coding on Apple
Macintoshes. It was decided to code the system first on the Mac and then port it
to the PC as we went. This forced the developers to isolate the code unique to
each platform from the beginning. The capability to run on the Mac, as well as the
PC, is a side benefit of this approach.

The choice of programming languages quickly came down to Pascal, C or a
combination of the two. Although the developers were more familiar with Pascal,
C was chosen for the following reasons:

1. It is more standard than Pascal in its different implementations. Although there
is a standard Pascal, it is not sufficient for most tasks, so extensions have been
implemented to enhance the language. Unfortunately, they are different on
different platforms. ,

2. Cis richer (has more capability) than Pascal.

3. C is rapidly becoming the standard language for systems development (as
opposed to application development).

The system was originally coded in standard C. As the project progressed, it was
decided that C++ had significant advantages that were more important than the
fact that C++ is not as standard as C. The code was changed to C++.
Incidentally, this is only one of many changes that were made during the course of
development. The software was torn apart and rebuilt a number of times as
various problems arose or the code became unwieldy. We viewed this as a
necessary burden imposed by the nature of our development effort as well as the
continuing evolution of C compilers and operating systems.
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TESTING

There were attempts to test the system as it was being built. Unfortunately, this
was a time consuming process because the 1/O-system was one of the later parts of
the project. Still, significant information was gained from early testing that was of
benefit to the project as it progressed. The testing strategy was as follows:

1. Each individual part was tested by the coder.

2. Test programs were compiled and run. If either one blew up, the reason was
isolated.

3. Results were checked for obvious errors.

4. The results were match against the identical programs and data run on the HP
3000.

5. Test scripts were developed so that testing could be conducted in a more
organized fashion and tests could be repeated easily to be sure that changes had

not impacted older code. These scripts will be invaluable when the system is
ported to other platforms.

RESULTS

We now have a system that meets our objectives, although testing and
development are still continuing. Some observations from the results are:

" 1. Porting and interoperability of software are possible and feasible.

2. Attainment of identical functionality is possible only if strict rules are observed
and the temptation to add capability as the software is coded is rigorously avoided.

3. Desk top systems are viable targets for porting systems from large computers.
4. Porting the necessary core software is only a small part of the task. Porting the
necessary software environment and supporting functions are a major if not the

majority of the task.

5. A complete port of the environment, done in a way that keeps it distinct from
the other software has major advantages. For example, we are investigating adding
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a COBOL comopiler to our system. This will allow us to market to a much wider
audience. We are very happy with this result.
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Hewlett-Packard (HP) has implemented a new ver-
sion of spooling for MPE/XL and MPE/iX on its HP 3000
900 series computers. Since the new spooling is de-
signed for the Native Mode (NM) environment, it is re-
ferred to as Native Mode Spooling. There are signifi-
cant ways in which Native Mode spooling differs from
the older spooling. (This is known on MPE/V simply as
spooling, and on MPE/XL as compatability mode (CM)
spooling. There are added options in NM Spooling which
in some cases offer more control, and which in other
cases involve doing things somewhat differently than
you may be accustomed to if you use the older spooling.
We shall examine the new method with the intention of
gaining a better understanding of spooling in general
and of HP Native Mode spooling in particular. The ap-
proach will be to compare NM Spooling with the previous
method especially in regard to display, control, and
problem-solving.

The hardware configuration which provides the ba-
sis for the experience offered here includes an HP 3000
Precision Architecture (HPPA) computer (900 series)
with a line printer (LP) and a laser printer (PP) in
the computer room and other smaller line printers and
laser printers located remotely.

Also, in this environment each printer is alone
in its own device class. In other words, there is one
printer in each device class so that Ldev and device
class are (logically) equivalent for printers.

A printer can be directly connected to a computer
with no mediation. In HP terminology, this is referred
to as a "hot" printer. This is an inefficient situa-
tion even in the best of cases. One disadvantage is
that the printer cannot be shared--it can only be ac-
cessed by one user at a time. Another disadvantage  is
that if the program is not executing, or if it is exe-
cuting but not generating print, then the printer is
idle when it potentially could be doing other work.

Spooling developed in order to allow more than
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one user to access the printer at a time, to prevent
unnecessary printer idle time, and to adjust to the in-
creasing speed of the computer processor (CPU). Print-
ing has increased in speed, but not nearly as fast as
processor speed has. Since the electronics of the com-
puter chips are now extremely fast compared to the
electro-mechanical processes of the printer, the compu-
ter can generate output at a much faster rate than a
printer (or even several printers) can print. In order
to accommodate the printer, the computer holds the
print files internally and feeds them to the printer as
as it is ready for them. This is the spooling func-
tion. 1In practical terms, this means that there is a
program or system process which stores print output as
disc files and communicates with the printer about its
progress and status.

There are certain mechanisms wused in spooling.
The files are kept in a waiting line (a queue) so that
the first one created is the first one printed. An en-
tire file is stored on disc and transferred to the
printer in small blocks (in the HP case this is about
two printed pages for a line printer, and more for a
laser printer).

There are also specific constructs peculiar to
the HP environment that are used to help the spooler do
its work and to help the operator relate to the spooler
(see Figure 1). The files are kept in queues, or

vice classes. A device class can contain more than one
logical device (in other words, it is a set of de-
vices), but it may have only one device. In this par-
ticular case, the spooler has a queue for the device
class LP, which contains only one Ldev. LP is the HP
default output device for jobs. (The default output
device for sessions is a terminal.) Since there is
only one printer in the device class, we can refer to
this printer as the LP printer. The printer also has a
logical device number of 6 (which is customary for the
main printer on a system). Each print file has a sta-

tus, or state, and an output priority number (or out-

priority). There is an outfence, ranging in value from
1 to 14, which can be set by the operator. The status
of the print file is (mostly) determined by how the
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output priority compares to the outfence: files with
priorities greater than the outfence are printed and
files with priorities equal to or less than the out-
fence are deferred. Files which are waiting to print
are ranked in the order in which they are to be print-

ILdev = 6 | |
| CPU |
========== R l - I
| . | messages | programs |
| printer | ¢<- - - - - - - - - - - - > | MPE |
| (active) | | spooler |
| | | |
N |
\ \'4
14 : \ -===-=- emmeee-
: | spool | | spool |
s | block | | block |
Outfence = 7 # ~ |
# | \'4
# ——
14 ~ :
DISC :

: Queue for LP :

L TR R R TR R R R ] v

| spool | | spool |
| file | | file |
| (active) | | (open) |
| (pri=8) | | (pri=8) |
| spool | | spool |
- | file | | file |
| (ready) | | (ready) |
| (pri=8) | | (pri=8) |
| (rank=1) | | (rank=2) |

Spooling in the HP Environment
(Figure 1)
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ed, according to their output priority.

In Native Mode spooling, there are more states
for a print file than there were previously (see Fi-
gure 2). Formerly, a print file was “open" when it was
being written to, "ready" when it was complete, “ac-
tive" when it was being printed, *ready,d" when it was
ready but deferred, and "locked" when a program (usual-
ly Spook, the spool file utility) other than the cre-
ating program had it open. The corresponding NM cate-
gories are “create," ‘“ready," ‘"print," and “defer."
(There is no locked status--xfer is the closest.)
In addition there are new categories of "defer,"
“delpnd, " "problem," "selected," "spsave," and ‘"xfer."
"Defer" marks a file which has been explicitly defer-
red irrespective of the outfence (this is a new fea-
ture, to be discussed more later). Delpnd notes a file

which is in the process of being deleted. Problem in-
dicates a file which has a problem; an example is a
print file assigned to a device which is not configured
(in other words, a device which does not exist).
Selected is apparently not used. Spsave labels a file

0ld Print File States New Print File States
open - being created create - being created
ready - ready to print ready - ready to print
active - printing print - printing
defer ~ deferred (inde-
pendent of
outfence)
delpnd - delete pending
problem - problem with
file
selected - (unused?)
spsave - save after
printing
transfer - for third party
use

01ld and New Print File States
(Figure 2)
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which is to be saved (rather than deleted) after
printing. Xfer denotes a file which is  being trans-
ferred between nodes on a network (this status is not
used by HP--it is for third party software).

Display commands allow us to see what files the
computer has (see Figure 3). The only listing command
available formerly for print files was the Showout com-
mand. This command allows information to be selected
according to several parameters, which helps present a
more compact display. k

A simple Showout command would select all spooled
files from jobs, since one is usually more interested
in job output. (The files excluded would mostly be
session SSTDLIST (output) files.) On a system with
many deferred print files this display can easily ex-
ceed one screen. The volume of output makes the dis-
play more difficult to view and usually means there is

more data being displayed than you want to see. A
solution to this overabundance is to only display the
data in which you are actually interested. For exam-

ple, if you only wanted to see the ready non-deferred
files, then you would use the "ready,n" parameter on
the command.

The only printer display command formerly avail-

MPE/V MPE/XL, MPE/iX
List of Files: Showout ’ Showout
Spoolf
Listspf
Display of File Content: Spook5 Print
Printspf

any editor

File Display Commands
(Figure 3)
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able was again the Showout command. The "dev" parame-
ter allows only files for a particular device (say, a
laser printer (PP)) to be displayed.

New commands available to display a list files are
Spoolf and Listspf. Spoolf presents data in a manner
similar to that of Showout, except that instead of
showing Form, Space, and Rank, it shows Creator.
Listspf adds to the Spoolf display by showing a summary
which is similar to the summary on the Showout command.
The Detail parameter of the Listspf command inserts a
second line which has Jobname, space information, and
create Date and Time.

Both the Spoof and the Listspf command have many
parameters, thus making a large variety of command
variations available. There are too many possibilities
to cover here, but the selection equation in particular
is very powerful. Any of the fields on the display may
specified as selection criteria. Logical operators are
also allowed; so, for example, one could have the
construction:

SPOOLF O@; [SELEC= STATE=READY AND DEV=LP AND &
NOT(PRI=1)]; SHOW

which will show all the ready files on the line printer
that have an output priority other than one. User De-
fined Commands (UDC's) or command files can be of great
benefit in this type of construction by eliminating
some of the typing. For example, the previous sample
could be abbreviated to: ‘

SFSW "DEV=LP AND STATE=READY AND NOT(PRI=1)"
or to
SFSW "DE=LP + ST=R + N(PR=1)"

depending on how complicated you want your command file
to be.

In brief, Spoolf is good for a concise display and
Listspf is good if you want job name, file size, or
date information--but in a longer display.

It should be noted that there are practical dif-
ferences in the way the old and new commands are imple-
mented. For Showout, you see all of the files on the
system which meet the selection criteria, for example,
all the active files. For the Spoolf and Listspf com-
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meet the selection criteria, for example, all your ac-
tive files. The only way to see more is to have great-
er capability--account manager (AM), system supervisor
(OP), or system manager (SM).

Another difference is that under the old spooling
if you specify device class on a Showout command, it
will show both files assigned to the device class and
files assigned to the logical device(s) within the de-
vice class. However, under Native Mode Spooling, any
command (whether old or new) will display exactly what
is specified: if a device class is named, only files
assigned to the device class will be shown (and not
files on device(s) within the class); if logical de-
vice is supplied, then only files assigned to that de-
vice will be shown (and not files on the class of which
the device is a part). In other words, now if you want
to be sure to see everything assigned to a printer
(both for the Ldev and the device class), then you have
to use two commands--one for the Ldev and one for the
device class.

Commands which display files allow us to see the
content of a file. For the old spooling there is real-
ly only one method: Spook. For the new spooling there
are at least four ways. .

Spook is a spool file utility for the old spool-
ing. It allows a user to display spool files, in-
cluding carriage control information. Its mode of
operation resembles HP's line editor--that is, it oper-
ates in line mode and is oriented to using line num-
bers.

In Native Mode Spooling, there are two commands
which will display spool files to the screen: Printspf
and Print. The Printspf command display a print file
with carriage control information. Print is an exist-
ing MPE XL command which can now be wused on spool
files. It can be used to display a print file to a
terminal screen, or to another location if it is redi-
rected. . :

Printspf has the disadvantages that the data 1line
is truncated on the screen, and that the carriage con-
trol displayed on the left side of the screen causes
the data line to be even shorter. Print has a more
more readable display because it does not show carriage
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control and because it offers the data in screen-sized
chunks (twenty-four lines at a time). Line ranges may
be used to limit the output of both commands.

With the advent of NM Spooling, there are some
programs which can now display print files. Any editor
which can support variable length records can be used
to display spool files. If the spool file is edited,
then a copy has to be made--original spool files cannot
be changed The usefulness of any given editor for
viewing and editing will depend upon the quality of the
editor.

The Fcopy utility can also be used to display a
print file to the screen by simply leaving the destina-
tion field blank, as in: FCOPY FROM=myfile;TO=.

There are a few commands which show the state of
the printer. The older command is Showdev. This com-
command used with a printer Ldev shows whether the de-
vice has spooling turned on or not by whether the entry
"SPOOLER OUT" appears or not. This is of limited use-
fulness because it gives no indication of whether the
device is suspended or not. This must be determined
by the process of eliminating other possibilities. The
newer command is Spooler. The Show parameter on the
command allows the status of a printer to be displayed.
This is a more informative command because it indicates
different states of the printer, including idle, print,
suspend, and suspend pending.

There are commands and programs available for
manipulating the spool files. Some of these commands
are old ones which still work, and two are new commands
(see Figure 4). The o0ld ones for print files are
Altspoolfile and Deletespoolfile. These are both con-
sole commands which can only be used at the console
terminal. Both are still usable, and Altspoolfile in
particular is versatile because of 1ts nultiple parame-
ters.

Spook is a spool file utility for the o0ld spool-
ing. It allows a user to display, print, search, de-
lete, and combine spool files. 1Its mode of operation
resembles HP's line editor. It is rather functional
considering that it does not allow editing (only dele-
tions, and only indirectly by making a new file). It
does permit appending, copying, and deleting (both
lines and whole files). It also has an option to dis-
play carriage control information.
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Commands : - Altspoolfile Copy
Deletespoolfile Spoolf
Programs: Spook - editors
Fcopy
Spfxfer

01d and New Print File Manipulation Tools
(Figure 4)

Spook has been eliminated for Native Mode Spool-.
ing, and its functions spread over several commands and
programs. Even though there are now more options for
displaying, some of the ease of use is lost because the
functionality is fragmented rather than being inte-
grated in one program as it was in Spook.

There is a new command for spool files. There are
also some old tools with new abilities which enable you
to manipulate spool files. The new command is Spoolf.
We have already looked at Spoolf with regard to dis-
playing spool files. However, in addition the Alter
parameter allows you to change attributes of spool
files. These include printer, output priority, copies,
and status. In fact, the command is capable of mass
changes, so it is possible, for example, to select all
the files for the user Operator which have an output
priority of 1 and are assigned to the page printer, and
to alter them all to print immediately (assuming de-
faults) on the line printer with the command:

SPOOLF O@; SELEQ=[OWNER=OPERATOR.SYS AND &
DEV=PP AND PRI=1];ALTER;DEV=LP;PRI=8.

Here again, Spoolf is very flexible because of its many
options.

With Native Mode Spooling, new abilities come into
play with the Copy command, and with the Fcopy and
editing programs. Copy is a command new for MPE/XL
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which copies files from disc to disc. It now has the
ability to copy spool files. Likewise, the Fcopy util-
ity is able to copy spool files in any manner which it
can copy other files. Any text editing program (in-
cluding Edit/3000) which can handle variable record
length files is now able to edit spool files (allowing
for existing file size limitations). We will see the
reason for these new abilities later when we 1look at
the change in the nature of spool files.

There is a new wutility program called Spfxfer
which comes with NM Spooling. It can read spool files
from a Spook Output tape (Compatability Mode) and re-
store them on an MPE/XL or MPE/iX system with NMS as
Native Mode spool files. Likewise, it can put Native
Mode spool files from an MPE/XL or MPE/iX system onto
tape in the Spook Output format. This allows spool
files to be transferred both ways between systems
which have the two different modes of spooling.

Having these new spool file commands and utilities

available gives a much broader ability to manipulate
the contents and location of spool files.

Continuing New
Resumespool Spooler
Startspool
Stopspool
Suspendspool

Printer Control Commands
(Figure 5)

From the standpoint of controlling the printer,
there are again both old and new commands which are
available (see Figure 5). The old commands are: Re-
sumespool, Startspool, Stopspool, and Suspendspool.
These still perform their original functions of resum-
ing, starting, stopping, and suspending the spooling
operation. Startspool allows the printer to print from
the spool queue, Stopspool halts printing (while leav-
ing the queue open to accumulate files), = Suspendspool
pauses the printer, and Resumespool begins printing af-
ter a suspend. These are all console commands which
must be used at the console terminal.
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All of these spool functions (and more) have been
incorporated into a single new ‘- command, Spooler.
Spooler has the ability to: open and shut spool queues
(which we will not discuss further on the assumption
that the queue is always left open); start, stop, sus-
pend, and resume spooling; and show printer status.
Spooler also has the ability to release a kept file and
to reset the file position pointer, both of which will
be covered more when we view changes to spooling and
the application of those changes. Here again, as with
Spoolf, the number of options on the command lends it
to being incorporated into UDC's or command files. In
dealing with the printer, Spooler, along with Spoolf,
can be used to handle most circumstances.

We will now consider some of the features or dif-
ferences of Native Mode Spooling over Compatability
‘Mode Spooling. These include: permanence of spool
files, keep option on suspend, storable pointer, im-
mediate suspension, relative or absolute offset, inde-
pendent deferral, printer status display, altered head-
er format, and file copying (see Figure 6).

! A major change is that spool files are now perman-
ent files. Formerly, output spool files were entered

Permanence of Spool Files

Keep Option on Suspend

Storable Pointer

Immediate Suspend

Relative or Absolute Offset

Independent Defferal

Printer Status Display

Altered Header

File Copying

Features/Differences of Native Mode Spooling

(Figure 6)
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into their own directory (the 00OD), which was main-
tained separately from the System  Directory. Now,
spool files are recorded in the System Directory. They
are stored in the Account HPSPOOL; input spool files
are in the IN group, and output spool files are in the
OUT group. The file names consist of an "I" and a num-
ber for input files (such as I7251), or an "0* and a
number for output files (such as 0342). So the com-
plete name for an output file would look 1like:
0342.0UT.HPSPOOL. Output spool files have a file type
of OUTSP. UDC's or command files are helpful in acces-
sing spool files because the digit portion is the only
part of the file name which changes. Additionally in-
formation on input/output devices in kept in an account
called 3000DEVS. Spool files as permanent files in the
System Directory is an important change which allows
editing, purging, copying, storing, and all other nor-
mal file operations. We will examine these operations
separately below.

Another large change is the choice of keeping or
releasing a file on a suspend, which is offered as an
option on the Spooler command. Release (or Nokeep)
puts the file at the end of the printer queue as for-
merly always occurred with suspend. Keep, which is the
default, causes a file to be held at the top of the
queue for the printer, instead of being dropped to the
bottom. This approach makes it easier to suspend and
resume a printer. Additionally, the Spooler command
provides the option, between a suspend (with keep) and
a resume, of releasing the kept file. This means that
the file is put at the bottom of the of the printer
queue, as formerly happened as part of a suspend.

One very useful new feature is the increased
availability of the spool file pointer. As the compu-
ter prints a file, it keeps a pointer to tell it how
far along the printing has progressed. Previously,
this pointer was only used for the Back and Forward op-
tions on the Resumespool command. If the file printing
was suspended and the file deferred, then the pointer
was reset and any later printing began at the beginning
of the file again. Now this pointer is available to
the Offset parameter of the Spooler command, but in ad-
dition, if the file printing is suspended and the file
is deferred, then the pointer is stored in the file la-
bel extension and can be used to begin printing at the
place where printing was terminated, rather than at the
beginning, when the file is printed again. This can
save much unnecessary printing duplication.
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Another difference is in the timing of a suspend.
For Compatibility Mode, a Suspendspool command termin-
ates the printing at the end of a page, prints an In-
complete trailer, puts the printer in Suspend status,
puts the file in Ready status, and places the file at
the end of the printer queue for its output  priority.
For Native Mode, on a Spooler command with the Suspend
option the printing stops wherever it is on the page
(for a line printer), there is no trailer page printed
(unless the file is released), the printer is put .in
Suspend state, the file remains in Print state, and the
file remains at the top of the printer queue. This ap-
proach allows printing to begin after a Spooler command
with the Resume option as if there had been no inter-
ruption.

The Back and Forward options on the Resumespool
command are replaced by the Offset option on the Spool-
er command. Previously, the Back and Forward were
relative to the position at the suspend, but now with
Offset the positioning is relative or absolute. If a
plus sign (+) or a minus sign (-) is used with the num-
ber, then the positioning is that number of pages for-
ward or backward from the place of the suspend (which
is relative to the suspend location). If there is no
plus or minus sign, but simply a number, then the posi-
tioning is that number of pages from the beginning of
the file (which is absolute with respect to the begin-
ning of the file. Beware: if you forward past the end
of the file, the system assumes that you are done with
~the file and deletes it.

There is also now a difference in the way a print
file can be deferred. 1In the past, the status of a
print file was determined by comparing its output pri-
ority to the outfence setting of the printer to which
it was assigned. With NM Spooling this is still true,
but a spool file can also be deferred independent of
the outfence by simply changing its status to Defer.
This is accomplished by using the Defer and Undefer op-
tions on the Spoolf command. It is now possible to
have an outfence of 7 and a spool file with an output
priority of 8, yet have the spool file be deferred be-
cause it was assigned that state independent of the
outfence setting.

The printer status is now more accessible. The
only condition which could be determined  formerly was
whether a printer had spooling started or stopped.
This information was available through the Showdev com-
mand which showed a "SPOOLER OUT" field for a printer
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which had spooling started, and a blank field for a
printer which had spooling stopped. This was the ex-
tent of displaying the status of a printer. The new
Spooler command has a Show option which explicitly
lists the status of a printer. The SPSTATE field will
show the states Idle, Print, Suspend, and Suspend Pen-
ding. This is particularly nice because it was not
possible before to directly determine whether a printer
was suspended. The Print state corresponds to the for-
mer Active state. .

The header page format has been altered. The
header page for copies of a spool file were all the
same, except perhaps for the time printed. In NM
Spooling there is an extra field at the end of the
header line to show the copy number. For a single-copy
file, the field shows "1 of 1*. For a file with, for
example, three copies, the field on the header of the
first copy would show "1 of 3", the field on the header
of the second copy would show "2 of 3", and the header
of the third would show "3 of 3“.

Formerly, spool files were part of the spooling
system and could not be copied into the file system.
The Spook utility program could be used to make copies
of spool files, but the copies were still part of the
spooling system rather than the file system. Now that
spool files are in the file system (by being in the
System Directory), it is possible to copy spool files
into other parts of the file system (that is, into
other accounts). However, the spool system needs a
means of determining which files are the original spool
files and which files are the copies. To do this, it
keeps a list of the original spool files. HP refers to
these files as being "linked" to the spooling system.
In turn, spool files copies not in the HPSPOOL account
are refered to as unlinked.

From an operational standpoint, the Native Mode
Spooling changes that have the biggest impact are: im-
mediate suspension with the file kept active; the keep/
release file option on suspend; storage of the pointer
on suspend and ‘deferal of the file; and the ability to
defer a spool file independently of the outfence.

In terms of applying the new features to spool
files and printers, one of the most common situations
is a paper jam. On jams which the printer detects im-
mediately, recovery is a matter of realigning the form
and reseting top of form. When the printer is put on-
line, it will automatically reprint the - page. In a
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case where the printer does not detect a printing fault
or does not detect it immediately, then more than one
page will need to be reprinted. In this case, the con-
dition needs to be corrected (that is the form and
printer realigned), the printer suspended, and then the
printer resumed using the Back option with the negative
number of pages to be reprinted (plus a few more for a
margin of error).

.If a printer is not functioning, the first thing
check is whether it is on-line or not. If it is off-
line, it may simply need to be put on-line. If it is
already on-line, then it may be stopped or suspended.
Use the Spooler command to display the status. If it
is stopped, then it needs to be restarted (with Spooler
and Start); if it is suspended, then it needs to be re-
sumed (with Spooler and Resume). If a printer has
timed out and stopped, then the condition which caused
the time-out (off-line, out of paper, paper jam, etc.)
needs to be corrected before it is restarted or it will
simply time out again.

If you have a case where a large file is printing,
and you urgently need to print another file on the same
printer, instead of waiting for the first file to end
or interrupting the first one and having to start it
from the beginning later, it is possible with NM Spool-
ing to suspend printing, release the first file (which
causes the pointer to be saved), defer the first file
. for later, alter the second file to the top of the
queue if it is not there already, resume the printer,
and print the second file. The first file can then be
printed later beginning from the place where it was
suspended simply by altering 1ts prlorlty to enable it
to print.

It is possible to put escape code instructions
for a printer inside a print file. These are often
simply one line at the beginning of the file to set
the printer for the coming file. At the end of the
printing, the printer reverts to the defaults. It can
happen that these settings would be lost, say during a
reset or a power failure. The old approach would be to
reprint the file from the beginning, or at least to re-
start it from the beginning and then to resume forward,
in order to set the printer with the special settings
for the print file. With NM Spooling, it is possible
to edit the file to leave the escape codes at the be-
ginning, and to delete the portion of the file which
has already printed, so that printing can proceed from
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the place where it was interrupted.

There are several important consequences of the
fact that spool files are permanent files. They may be
stored, edited, and copied, and of course, they are
permanent. Since spool files are in the System Direc-
tory, they may be stored and restored. This includes
both as a separate operation and as part of a system
backup. One benefit of this situation is that if a
spool file is stored and the computer copy is acciden-
tally deleted or needs to be reprinted, then the spool
file can be restored from tape and reprinted. A disad-
vantage is that a wholesale restore of spool files from
a store tape will result in the reappearance of spool
files which printed normally and were purged by the
spooling system.

: Spool files under Native Mode Spooling may also be
edited. Since they are in the System Directory, they
may be referenced by any editor. However, you are in
effect editing a copy because you cannot save back to
the original file. This is merely an inconvenience be-
cause the copy can be directed to a printer and become
a spool file in its own right. One thing to watch
during editing or copying is that any carriage control
is not lost. If the CCTL parameter or the OUTSP file
type are not used, then the carriage control characters
loose their significance and become part of the data to
be printed.

Spool files may be copied under NM Spooling. The
complication here is that copies, whether edited or un-
edited, will not be printed unless they are directed
back to a printer. HP's way of saying this is that
spool files are "linked" to the spooling system, and
that copies are "unlinked" (that is, will not automati-
cally print). The way around this, of course, is that
if you want the copy to print that you send it to a
printer. Here again, care must be taken with spool
file copies to preserve their carriage control.

Spool files under NM Spooling are permanent. They
will be deleted after printing as before (except for
Spsave files), but they will no longer be lost on some
system startups. This is because spool files were pre-
viously tracked by having their own directory, which
was rebuilt after every startup but a Start Norecovery
(that is, a Warmstart). Now, spool files are kept in
the System Directory. This means that they are not re-
moved unless they are explcitly deleted.
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One technique to use on NM spool files is to re-
number them by storing them separately with the purge
option, then restoring them. This will make all the
create dates on a Listspf the same (although the
original date is preserved in Listf in the "3" format),
but it will force a renumbering starting with 1 again
of all the spool files. This looses the continuity of
the filename, but is a way of compacting the spool file
numbering and thus keeping the numbers lower than they
would otherwise be. This is an advantage because
smaller numbers are easier to use. -

There are some things which are unchanged under NM
Spooling. All the old printer related commands still
work; however the Spook utility is obsolete.

Serial time-outs can still occur; parallel prin-
ters still do not time out.

Recovery stétus (status 2) on line printers is
still an affair of unpredictable time length.

Association is still available between a printer
and a user ID. Use of the Associate command, of an HP
utility program to create or rebuild a system table,
and of a log-on UDC will allow an individual user to
control a printer in the same way in which the operator
can. This can even be simplified for the user by em-
ploying menus to save typing and memorization.

\

System logging can be turned on to log spool files
which actually print; non-printed files are not logged.
The HP Native Mode Utility Logtool is available to for-
mat records from system log files into a printed re-
port.

Some obvious benefits of Native Mode Spooling are:
Boolean selection on spool file display; explicit prin-
ter status display; editing, copying, and storing of
spool files; permanence of spool files; storage of the
spool pointer; and copy notation on the header page.

On the whole, Native Mode Spooling brings more
flexibility and utility than its predecessor--at the
expense of having to learn to do most things different-
ly.
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Introduction

~ In the course of writing general-purpose library procedures for
our Classic MPE shop, I have found it appropriate to make a
number of them declarable as intrinsics.

Apart from making calls to these procedures easier to code,
especially where value parameters are concerned, I have found
another reason; I write a fair amount of my stuff in FORTRAN 77.

So what?

. Well, originally the "IF(CCODE())..." construct worked exactly
like "IF(.CC.)..." in FORTRAN 66. Then, at some point HP re-
designed the internals, so that now, "IF(CCODE())..." only works

for declared SYSTEM INTRINSICs. We have a workaround whereby the
Condition Code from a non-intrinsic is saved and retrieved’
through the X register] but it doesn't work for declared intrin—
sics. I prefer to have a uniform way of doing things.

Because our shop does not have, and has never had, the SPL
compiler (at which a number of my colleagues in the profession
have expressed surprise), I despaired of intrinsicizing my proce-
dures, until I stumbled on the solution in, of all places,
VESOFT's SECURITY/30002 manual. T therein discovered that stan-
dard equipment on Classic systems is a software-development tool
_that "compiles" an SPL intrinsic definition into a SPLINIR file3

In this paper, I will show you how a declarable intrinsic could

be written in FORTRAN 77. The basic techniques could be applied
to whatever third-generation language you prefer to work with.
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What Is an "Intrinsicw?

An intrinsic is any procedure that can be declared as such in 3GL
source code using a language-supported construct, by virtue of
having a definition header in an SPL INTRinsic (SPLINTR) file,
accessible to the compiler and to which your logon has READ
access. In this way, the compiler knows the type and number of
parameters, the type of procedure, and how to generate the cor-

rect code to call it, making your source code that much easier to
write.

Although all documented system intrinsics reside in the system
library (SL.PUB.SYS), an intrinsic may reside in any SL, or even
in a program segment; nor does residence in the system library in
and of itself make a procedure available to INTRINSIC con-
structs

Furthermore, although all system intrinsics were written in SPL,
an intrinsic may be coded in any 3GL (just about), subject to
whatever limitations are inherent in the language.

The formal definition of a procedure as an intrinsic, although
required to be coded in SPL, can be a completely separate and
independently-produced entity from the cbject code.

Using FORTRAN 77: Some General Considerations

As I said in the "Introduction", our frame of reference will be
FORTRAN 77.

The parameters passed to intrinsics must structurally fit the

data types supported by SPL, so your directives should include
the following:

$SHORT
Type INTEGER data in intrinsics is assumed to be single-word
(INTEGER*2) ; type INTEGER*4 (the default integer size) cor-
respands to SPL type DOUHLE.

$FTN3000_66 CHARS [ON]
INTRINSIC constructs do not provide for string descriptors
as such; byte address and length by value must be passed as
separate parameters.

$FTN3000 66 LOGICALS
This makes all type LOGICAL data and functions compatible
with SPL type IOGICAL. (I haven't seen anything on this in
any of the FORTRAN 77 manuals; I got it from HP3000 Applica-
tion Note #84.)

CHECK FORMAT. PARM n
If all of your parameters are by reference, your parameter
and procedure types compatible with all anticipated callers,
and your procedure is not "OPTION VARIABIE", you may use the
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default level 3. A level < 2 is recommended if any paramet-
ers are passed by value, or your procedure is "OPTION
VARIABLE". If any value parameters are longer than one
word, such as type INTEGER*4 (DOUBLE) or REAL, you must use
a level < 1 to suppress checking of the number of param-
eters. Level 0 is mandatory if, for any reason, your formal
procedure type must differ fram the defined actual4

If doject flledn:ectoxyspace is amajorom:ern, ymslrmld on
general principles, complle all of your intrinsics under
"$CHECK FOR'AL PARM 0" (which is, in fact, the default checking
level in SPL).

The underscore ( ) and dollar 51gn ($) characters legal in
FORTRAN 77 symbols are not legal in SPL symbols.

Since SPL supports only non—-ARRAY typed procedures, an intrinsic
function cannot be defined as equlvalent to a type LOGICAL*4 or
any type CHARACTER or COMPLEX.

Alternate Return label parameters are unique to FORTRAN and

cannot be used in intrinsics. N

Value Parameters
In any 3GL, the constructs for interfacing with intrinsics
support the passage of any non-array parameter by value as op-
posed to by reference. When a parameter is passed by value, the
parameter list stacked by compller-generated code contains its
value instead of its DB-relative stack address.

This presents a technical problem for FORTRAN: All formal
parameters (traditionally called "dummy arguments") are, in ef-
fect, required to have been passed by reference; language rules
support value parameters only where they are actual, i.e. in a
CALL statement or implied call to a function.

To overcome this obstacle, FORTRAN 77 provides two options that

empower you to get at a passed value parameter so that you can

work with it locally. One is to type it as a CHARACTER argument,
and pass it to the pseudo—functlon BADDRESS, which is fooled into

thinking it's a byte pomter The more un1versa1 solution, which

may be shared by intrinsics coded in other 3GLs, is the following
procedure:

$CONTROL STANDARD LEVEL SYSTEM,SHORT,FTN3000_66 CHARS
$CHECK_FORMAL_PARM 2
c
INTEGER FUNCTION GETVAL(VP)
C RETRIEVES BY-VALUE FORMAIL PARAMETER.
c
CHARACTER VP*2
c
GETVAL=BADDRESS (VP)
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RETURN
END

Here's how it's used:

SUBROUTINE TESTINT1 (parml,parm2, parm3,VARG,
*parm5)
INTEGER VARG, GETVAL, IARG

IARG=GETVAL (VARG)

Dummy argument VARG stands in lieu of a value parameter of type
INTEGER. The object code, of course, thinks that its berth in
the parameter list is occupied by a stack address, so any attempt
to reference VARG directly in any sort of arithmetic expression
is liable to result in a "BOUNDS VIOLATION" trap, or some other
unpredictable error. BUT--it also thinks that it's being passed
by reference to GEIVAL; so, the cbject code simply copies what it
thinks is an address into the parameter list for GETVAL, without
any inkling of what GETVAL is really up to! Thus, GETVAL winds
up getting the datum by value masquerading as a byte pointer, and
so it comes to rest in local variable IARG where we are now in a
position to use it.

Other data types like INTEGER*4 (DOUBLE), REAL and REAI#8 (DOUBLE
PRECISION or LONG) occupy two or more words each in memory;
consequently, when passed by value, they occupy the same number
of words in the parameter list. These must be covered in your
procedure code by a separate INTEGER argument for each word of
data, to be retrieved through a separate GETVAL call; for this
reason, your formal checking level must be < 1.

For example, a type REAL by value would be handled like this:
SUBROUTINE TESTINT2 (parml,VRW1,VRW2,parm3, parm4)

INTEGER VRW1,VRW2,GETVAL, IVR(2)
REAL XR

EQUIVALENCE (XR,IVR)
IVR(1)=GETVAL(VRW1)
IVR(2)=GETVAL(VRW2)

This intrinsic has four (4) parameters by definition, of which
the second, covered by VRW1 and VRW2, is REAL by value. Iocal
REAL variable XR is loaded word-by-word using overlaid INTEGER
array IVR. The other multi-word data types can be handled in
similar fashion.

The Intrinsics manual contains many examples of intrinsics that
are "OPTION VARIABLE"--meaning that some parameters are required,
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and some are optional; the latter kind can be physically omitted
from the calling sequence in source code.

To avail yourself of this feature, your procedure code must
provide for an additional value parameter called a parameter
mask; this is a bit map indicating the presence or absence of
each data parameter (not counting itself), and always occurs in
your SUBROUTINE or FUNCTION statement as the last argument. The
mask bits are assigned from the right-most bit, applying to the
last data parameter, and proceeding left. For each bit, a value
of 1 means that the corresponding data parameter is "present",
while 0 means "absent", or "omitted".

To accommodate more than 16 parameters, the mask must be covered
by more than one argument; the exact size in words is given by

(<number of parémeter’é> + 15) / 16

The last 16 parameters are covered by the last word of the mask,
the method of bit assigrment being uniform in all cases.

When you call a declared intrinsic that is "OPTION VARIABIE", you
don't have to worry about the parameter mask, because the code
for setting it up is compiled automatically. However, the com-
piler has no way of distinguishing between required and optional
parameters; the presence of each must be checked, and enforced as
necessary, at run time by the intrinsic itself, and you are
responsible for the code needed to do this.

Bear in mind also that although two or more formal (INTEGER)
arguments are needed to capture a multi-word datum passed by
value, in a parameter mask, they count collectively as one param-
eter. :

Since parameter masks are always passed by value, this is another
area where our old friend GETVAL comes in very handy indeed.

Parameterless Functicns

A function--or typed procedure in SPL terminology--is not
absolutely required to have a parameter list. FATHER and GETJCW
are two examples of MPE intrinsic functions that are "parameter-
less". :

Nevertheless, FORTRAN 66 is one 3GL that requires all non-
intrinsic functions to have at least one parameter. The language
manual suggests a workaround whereby a call to a function with no
parameters may be coded with any single argument, and encapsu-
lated in a subroutine in order to clear the extra word left at
the top-of-stack®--but this only works if the called function's
formal checking level is less than 2.

Fortunately, the parameterless function is a legal construct in
FORTRAN 77, so making an intrinsic of one, to make it cleanly
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callable from FORTRAN 66, presents no special difficulty.

Designated Procedures

The internals of passing subroutine and function names (type
EXTERNAL symbols) as actual arguments are very different from
FORTRAN 66 and not compatible with SPL subtype PROCEDURE; this is
why FORTRAN 77, as far as release A.01.00, has had a problem with
"pP"—type parameters in such MPE intrinsics as SORTINIT.

For compatlblllty with all 3GLs, a procedure-name parameter must
be defined and handled as an 1nteger plabel by value. If you
intend for the designated procedure to be called from your in-
trinsic, then once GEIVALed into a local variable, the plabel may
be passed by reference to a FORTRAN 77 "gateway" procedure.

Returning a Condition Code

No discourse on intrinsics is complete without a discussion of
the Condition Code--the means whereby an intrinsic gives its
caller a rough idea as to the success or failure of its mission,
without using a passed parameter.

The Condition Code is a 2=bit field in the status register which
helps to indicate the outcome of the most recently executed
instruction. Not all instructions affect the Condition Code, but
it can be meaningful for PCAL, for a called procedure may return
a Condition Code by setting the corresponding field in the old
status word at Q-1 in its "above" stack marker at any time before
it EXITs.

A Cordition Code value is expressed in terms of the comparison of
some imaginary value to 0, and the assignment of these terms to
the corresponding field values is as follows:

0 CCG (greater than); usually means that a routine exception
ocaurred, such as end-of-file.

1 CCL (less than); usually indicates the occurrence of an
unexpected error.
2 CCE (equal to); usually means "mission accomplished".

Since SPL is the only language that supports the necessary
operations for manipulating a stack marker, your FORTRAN 77 in-
trinsic will need a support procedure.

A procedure call, of course, generates another stack marker, so
your SETCOODE procedure must trace back to your intrinsic's above
stack marker by means of the delta-Q saved in Q-0; in other
words, it must set the desired Condition Code in bits (6:2) at
location Q-'Q-0'~1.
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Eugene Volokh gives an example of a Condition Code support
procedure in his paper "Makm(; Other People's Prog'rams Do What
They Were Never Intended to Do"/

Preparing the Intrinsic Definition
Formally defining your procedure as an intrinsic is surprisingly
simple--all you have to do is write an SPL header for your proce-

dure and compile it into a SPLINTR file using the system program
BUILDINT.PUB.SYS.

Writing the Header

An intrinsic header has the following general form:

[proc—-type ]PROCEDURE proc-name[ (parmllst-l)],
[VALUE parmlist-2;]

[data-type-1[ ARRAY] parmlist-3;]

[data-type—-2[ ARRAY) parmlist—4 7]

[data-type-M[ ARRAY] parmllst-N,]

OPTION EXTERNAL[, VARIABLE][, CHECK level}:

Proc—type must be present if the intrinsic is a function, and
omitted if it is a subroutlne. Proc-type may be one of the
following: i :

INTEGER
LOGICAL
DOUBLE
REAL
LONG

Parmlist-1 through parmlist-N each consmts of one or more simple
variable or array names separated by a comma (,) and at least cne
space. These names need not match the names used in your code.
Parmlist-1 does not include a parameter mask.

Parmlist-2 is a subset of parmlist-1 indicating which simple
(non-array) parameters are passed by value; all others are pre-
sumed to be by reference. The VALUE clause must appear before
any data-typing clause. Value parameters of any type must be

represented by single arguments appropriately typed.

Parmlist-3 and parmlist-4 are mutually exclusive subsets of
parmlist-1 :mdlcatlng which parameters are of data-type-1 or
data-type-2, respectively. 1In addition to the keywords allowed
for proc-type, you may also specify "BYTE ARRAY"; the keyword
"ARRAY" may be applied to any other data type, as appropriate.

Level should be the same as the formal checking level used in
your code; the default is 0.
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Compiling the Header

The FORTRAN 77, SPL and PASCAL compilers can work from any
SPLINTR file of your chome, but if you want your intrinsic to be
globally declarable in all languages, including FORTRAN 66 and
COBOL II, you must set it up in SPLINTR.PUB.SYS.

Program BUILDINT.PUB.SYS reads from $STDIN one or more intrinsic
headers separated by a blank or null line, the entire set termin-
ated by "END.". After checking them for proper SPL syntax, it
complles them mto the SPLINTR file, overwriting any pre-existing
definitions of the same procedure name. It then produces a
report on $STDLIST of all intrinsics currently defined in the
SPLINIR file.

To install your new system intrinsic deflnltlon(s) , you must
logon with System Manager (SM) capability, and equate formal
designator SPLINTR to the system SPLINTR file before you run
BUILDINT. You can enter the header from the terminal if it's
simple enough, but the least little typographical error can cause
a lot of your valuable time to be wasted; better to write it into
an unnumbered file and use the :RUN command's ;STDIN= optlon. In
any case, $STDLIST should be diverted to a printer device file
with carriage-control.

WARNING: BUILDINT overwrites any entries in the file with
duplicate intrinsic names without checklng with you first! So,
you had better make sure that yot your intrinsic names are not the
same as MPE's or anyone else's. If you enter only "END." and
nothmg else, BUILDINT will leave the SPLINTR file unchanged and

just give you an alphabetical list of what's currently out
there.

It would also be wise to save all of your intrinsic headers in a
:JOB stream that would be ready to run right after an operating
system upgrade (can you guess why?).

Example:

GENITEM is a FORTRAN 77 application procedure that I recently
added to our third-party manufacturing software. Used in certain
product/conponent inquiry functlons, it encapsulates the chores
of prcmptmg the user for either an exact part number or a part
set (using the familiar MPE "wild cards"), and gathering all part
numbers that match a given set. Since I wanted some passed
parameters to be optional, because they may or may not be useful
to the calling application, and also wanted to return a Condition
Code to facilitate error checking, I have designed and installed
it as a declarable intrinsic.

l—hre:sthecallmg sequence as it might have been described in the
JIIE['JI‘SlCSHB!‘ILlaL
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o-V IA I BA LV L L
GENITEM (partno,error,prefix,allowall,setflag,oldset,

BA

genpn) ;
partno ; integer array (required)
error integer (required)
prefix byte array (optional)
allowall logical by value (optional)
setflag logical (optional)
oldset logical (optional)
genpn byte array (optional)

The parameter mask ANDed with $140 yields a result of %140

if and
only if both required parameters are present.

This is the intrinsic definition header that I canplled into the
system SPLINTR file: .

PROCEDURE GENITEM (Pl, P2, P3, P4, P5, P6, P7);
VALUE P4;

INTEGER ARRAY P1;

INTEGER P2;

BYTE ARRAY P3, P7;

LOGICAL P4, P5, P6;

OPTION EXTERNAL, VARIABLE, CHECK 2;

END.

Note that the parameter mask is not included among the formal
parameters; it is provided for by the keyword "VARIABIE" in the
OPTION list.

A Brief Look at Other 3GLs
COBOL ITI

Formal and actual parameter checking are both fixed at 2 and
cannot be altered; formal parameters are limited to non-character
types; and the program unit as typed procedure is not even a
legal construct. But single-word value parameters and "OPTION
VARIABLE" are made feasible by the pseudo-lntr:ms:.c .I0C.. In-
trinsicizing is desirable, in any case, if you're returning a
Condition Code and want full compatibility with FORTRAN 77 cal-
lers.
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FORTRAN 66

Much less restrictive than COBOL II, this compiler lets you do
almost everything possible in FORTRAN 77, except that reading
value parameters is a bit more problematical. HP has documented
a way to use the ASCII intrinsic to get byte pointers for
CREATEPROCESS calls, which may be applied to the present problem,
but it would collide with conventional ASCII calls in the same
code segment. Anyway, it would be much more efficient to enlist
the aid of another compiler; you could have as many as four to
choose from.

Also, the parameterless function requires some trickery-——not to
mention $CONTROL option CHECK=0.

Just on the other side of the parameter list from a function's
above stack marker and its local data, the caller's object code
has allocated sufficient space on the stack for the returned
value, the number of words being appropriate to the function
type. After RETURN is executed, the caller "pops" this value off
the stack before going on to the next statement.

The trick, then, is to code your parameterless function as a
parameterless SUBROUTINE, using SPL support procedures to find
the Q (DB-relative address) of your above stack marker, and to
store data to a calculated stack address, thus emulating the
functionality of a bona fide typed procedure.

For example, to pinch-hit for a parameterless function of type
INTEGER*4 (DOUBLE), a subroutine must return the high-order and
low-order words of the function value to locations Q-5 and Q-4,
respectively.
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Conclusion

The benefits of INTRINSIC constructs are not the exclusive
property of the documented intrinsics, nor even of SPL procedures
generally. With little additional effort, and minimal risk to
the integrity of your system, your own non-SPL programs can
"share the wealth". -

I should add that the foregoing techniques may be applied to the
strategy of hooking system intrinsics. However, in the case of

such time-critical procedures as FREAD that have value param-
eters, you had best use SPL, if possible.

* % % % %

This paper is dedicated to

KEN ORTON
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NOTES

1. See my paper "Secrets of MPE V Tables III: Square Pegs for Round Holes"; 1993
INTEREX Proceedings, San Francisco, CA; Paper #5042.

) 2. For more details on VESOFT products, contact:

VESOFT, Inc.
1135 S. Beverly Dr.
Los Angeles, CA 90035-1119

3. Page 207 of the SECURITY/3000 manual mentions a job stream that runs the program to
add intrinsic definitions for the related procedures.

4. My INTEREX '91 paper on FORTRAN's Alternate Return constructs contains an unfortunate
misstatement regarding "procedure" vs. "function" type. The truth is, different
function types are different procedure types. When writing an INTEREX paper, you
cannot research your subject too carefully!

5. FORTRAN/3000 Reference Manual, Section A-2.

6. I describe this technique in Appendix I of “MORE Secrets of MPE V Tables: A Closer
Look at Code Management Structures"; 1992 INTEREX Proceedings, New Orleans, LA; Paper
#3051. .

7. 1990 INTEREX Proceedings, Boston, MA; Paper #3141.
1 think Eugene’s procedure succeeds in User Mode because array elements are addressed

via the X register. My earliest attempt at a support procedure for Condition Codes
used indirect addressing only and got socked with a "BOUNDS VIOLATION®.
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Paper # 5037
What's New with MPE V?
Robert Holdsworth

Hewlett-Packard
Software Technology Division
Roseville, California
916-786~-8000

Introduction

This paper discusses enhancements made to the MPE V
Fundamental Operating System (FOS) on Releases 30 and
31, by Hewlett-Packard Software Technology Division
(SWT). SWT identifies customer priorities by closely
monitoring service requests, through involvement with
user groups and the System Improvement Committee, and
by contacting customers directly. You can look forward
to more enhancements with future releases of MPE V, and
you are encouraged to actively voice your
recommendations for new development.

Send ideas for future énhahcements to MPE V to:

Bob Stamps -
Hewlett-Packard Company
Software Technology Division
8000 Foothills Blvd., MS R5YB
Roseville, CA, 95747-9987

USA :

MPE V Release 30

Purge Command Accepts Wildcard

One of the most popular enhancements to Release 30
(based on feedback from test sites) was the ability of
the PURGE command to allow multiple files to be
deleted. The PURGE command now accepts the standard
wildcard characters, used by the LISTF command, in the
specification of the files to be deleted. Several new
options were added to the PURGE command to allow
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flexibility in deleting multiple files. These options
are shown in the new syntax of the command below and
are discussed in more detail below.

PURGE fileset [{,)TEMP] [{;AUTOLOCKWORD }]
{:) { ;NOAUTOLOCKWORD } ]
[{ ;CONFIRM }][{;NOSHOW)][{;NOSHOWERROR) ]
{;NOCONFIRM } (;SHOW } {;SHOWERROR )
{ ; CONFIRMALL)
[ ; ONERROR={ CONTINUE} ]
{QUIT )
[ ; ONLOCKWORD={ SELECT} ]
{SKIP )}

The AUTOLOCKWORD option permits SM/AM users to purge
files without having to respond to lockword prompts.
For AM users, AUTOLOCKWORD is effective only for the
files in the user 1logon account. The default is
NOAUTOLOCKWORD.

CONFIRM, NOCONFIRM, and COMFIRMALL allows the user to
specify the desired level of confirmation for PURGE.
CONFIRM results in one prompt to verify that the
fileset specified 1is correct; this is the default in
interactive mode. CONFIRMALL results in a verification
prompt for each file within the fileset. NOCONFIRM
results in no verification prompt; this is the default
in batch mode.

The SHOW/NOSHOW option allows the user to control
whether the filenames are displayed to $STDLIST as they
are deleted. If the SHOW value is chosen for this
option the output can be written to a file by
redirecting the formal file designator SYSLIST. NOSHOW
is the default.

The SHOWERROR/NOSHOWERROR option controls the detail of
error messages that are displayed. NOSHOWERROR is the
default.

The ONERROR keyword parameter was added to allow the
user to control whether or not the PURGE cémmand should
continue upon encountering an error. The default is to
CONTINUE executing the PURGE command upon encountering
an error. The other option is to specify ONERROR=QUIT.

ONLOCKWORD allows the user to control whether or not

flles w1th lockwords are deleted or skipped. This
option is available for all the users.
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ALTSEC Command Accepts Wildcard for ACDs

The ALTSEC command has been enhanced to allow the
‘manipulation of ACDs (access control definitions) for a
set of files. This feature is offered on MPE/iX and
now it is available on MPE V. ACD manipulation used
with one of the following options:  NEWACD, COPYACD,
ADDPAIR, REPPAIR, DELPAIR, or DELACD accepts the
standard wildcard characters, used by the LISTF
command, in the specification of the files to be
altered. Note that - MPE's conventional file access
security matrix manipulation is not affected by this
enhancement. It still expects one file at a time.

The ACD warning status 106 from the HPACDPUT intrinsic
and the CIWARN 7106 from the ALTSEC command have been
reassigned to 107 and 7107 respectively in order to
maintain the compatibility with MPE/iX. - The ACD
warning 107 and the CIWARN 7107 mean "PSEUDO EXTENT
POINTER WAS CORRUPTED PRIOR TO BEING DELETED." This
warning is generated when the corruptlon of the pointer
to the "pseudo extent" is detected in deleting an ACD.
A "pseudo extent" is where the system maintains ACD
information for each file or device. Upon encountering
this warning, the delete operation succeeds, so there
is no longer an ACD associated with the file or device,
and the pointer no longer contains an illegal value.
Programs / jobs that delete ACDs using HPACDPUT [/
ALTSEC need to be modified if they make explicit checks
for these warning values. With the introduction of
wildcarding capability in ACD manipulation in the
ALTSEC command, CIWARN 7106, now means "OPERATION FAILED
ON SOME FILES" as on MPE/iX.

3

New LISTF Optiomns (-3, 3, 4, and 6)

The LISTF command has been enhanced to provide the
following optional information levels: -3, 3, 4, and
6. Options 3 and -3 are equivalent to the information
provided by the "listf" command in the LISTDIRS
utility, as is the option 4 equivalent to the "listsec"
command in the LISTDIRS utility. The information
presented with options 3, 4, 6, and -3 has been
formatted to closely match the formatted output for the
MPE/iX LISTF commands. The options provide additional
file label information as well as security provisions
for a file or set of files. As with the other LISTF
command options, the fileset and 1listfile parameters
remain the same. The behavior for these new options
will be as similar to the MPE/iX options as is possible
with respect to the operating system differences that
exist. )
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Enhancement to ALTACCT, ALTGROUP, and ALTUSER

This enhancement provides for the use of +/- syntax in
the "CAP=" specification of the ALTACCT, ALTGROUP, and
ALTUSER commands. For example, to add PH capability
and subtract MR and PM capability from user BOBH, the
following command would be used:

ALTUSER BOBH,CAP—+PH,-MR,PM

Note that + or - starts an action of add or subtract
that continues until the sign changes, so in the above
case, "PM" is equivalent to "-PM". _

This change preserves existing MPE capability rules.
Examples are:

* An attempt to remove AM from an account is ignored.

* Removal of all capabilities from a group is not
allowed and attempting this results in default group
capabilities IA, BA.

* SM capability cannot be removed from the SYS account.

* UV cannot be removed from a user or account without
also removing CV (this occurs automatically and a
warning message is issued).

* Removal of both IA and BA from a user or account is
not allowed; a warning is issued.

Introducing the CHGROUP Command on MPE V

In Release 30, the MPE/iX CHGROUP command is available
on MPE V. This command allows you to change your logon
group without 1logging off and back on again. This not
only saves time, but also reduces system  resource
requirements by eliminating costly logoffs/logons.

The syntax for the CHGROUP command is the same as
on MPE/iX:

CHGROUP [ [GROUP=]groupname][/grouppass]

If the groupname parameter is omitted, the user is
switched back to the home group. If the password is
not pfOVLQea and the command is entered in a session,
the user is prompted for the password. CHGROUP
commands entered in a job must embed the password

following the group name. Passwords are not required
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if the target group is the user's home group. After
switching the logon group, the entire Command
Interpreter environment is preserved (for example:
temporary files, file equations, cataloged UDCs).

This command is available in a session or a job, but
not in break or from a program. Pressing BREAK has no
effect on this command.

CAUTION: : _

As of Release 30, all unsupported PM utility programs
used to switch the ‘logon group should be removed. This
is because few of these programs update the proper
directory and job/session tables required to properly
switch the logon group. When these programs are used
with the MPE CHGROUP command, system failures (mainly
SF406s) may occur upon issuing the CHGROUP command when
the command executor finds an inconsistency in the
associated directory entries. Furthermore, none of
these utility programs can properly adjust the
directory connect and CPU time counters when switching
groups. The CHGROUP command will update these counters
as necessary upon switching into a new group.
Supported third party tools used to switch logon groups
should be certified for use with MPE V Release 30 by
contacting the software supplier.

Programmatic Execution of RUN and Subsystem Executors

Until now, subsystem executor commands (those MPE
commands that create a process) 6 have never been
available through the COMMAND intrinsic (otherwise
‘known as programmatic execution) on MPE V. On the
other hand, these commands have always been available
through the COMMAND intrinsic on MPE/iX. The
availability of these commands through the COMMAND
intrinsic provides many advantages:

1. Developers no longer need to use the process
handling intrinsics CREATE, CREATEPROCESS, ACTIVATE,
SUSPEND, etc. to- RUN a program from another
program. In Release 30, one can create a process
programmatically = by simply passing the "RUN
PROGNAME..." string to the COMMAND intrinsic as can
be done through the COMMAND or HPCICOMMAND
intrinsics on MPE/iX.

2. Existing applications and MPE subsystems become more
powerful. Most MPE subsystems and user applications
allow MPE commands to be executed by prefacing the
application command with a ":". 1In MPE V Release
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30, these applications will now be more flexible
with no code changes because users will now be able
to RUN other programs without 1leaving the main
application program or subsystenm. For some
customers, however, this could pose a security issue
unless other precautions are taken. This will be
discussed in more detail shortly.

3. By not requiring users to exit programs to run other
programs, process creation rates will go down, thus
reducing the demands on system resources.

4. The increased command interpreter flexibility will
facilitate the creation of more powerful UDCs and
job streams with less effort.

In addition to the existing MPE commands allowed
through the COMMAND intrinsic, the following subsystem
executor commands (those commands that create a son
process) can now be executed programmatically:

RUN RPG SPL FTNGO

FTN FTNPREP PREP RPGPREP
SPLPREP SEGMENTER PREPRUN RPGGO
SPLGO VINIT FCOPY COBOL
DSCOPY SYSDUMP EXPLAIN COBOLPREP
BBASIC FULLBACKUP EDITOR COBOLGO
BBASICOMP PARTBACKUP PASCAL COBOLII
BASICOMP BASICPREP PASCALPREP COBOLIIPREP
BBASICPREP BASICGO PASCALGO COBOLIIGO
BBASCIGO FORTPREP BASIC FORTRAN
APL FORTGO

In order to execute a programmatic command from another
program, either the user issuing the command must have
PH capability or the program the user is issuing the
programmatic MPE command from must have PH capability.
These capability requirements match those employed on
MPE/iX.

CAUTION:
Some MPE V customers enforce a security policy where
all users are 1locked into a single application and
allow MPE access only through the COMMAND intrinsic.
Beginning with MPE V Release 30 and on MPE/iX, the
users will now be able to RUN other programs from the
main application, which may violate these customers'
security policies. If the program does not have PH
capability, this will not be a prcklem unless the user
running the program has PH. However, if the program
has PH capability, the system manager and application
support teams must address this issue in one of two
ways:
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1. Use the Security Monitor product to disable
programmatic access to subsystem executor commands.
A potential drawback of this approach is that sM
users will be the only users on the system able to
execute subsystem executor - commands
programmatically.

2. Modify the application to filter out subsystem
executor commands before calling the COMMAND
intrinsic.

Escape Sequence Edit Changes for TELL, TELLOP, WARN

MPE has always edited messages sent to user terminals
to make sure one could not embed escape sequences in
messages that could do undesirable things to the target
user terminals. An example of such an escape sequence’
is an [escf] which does a modem disconnect, or an
[eschescJ] which does a home/clear on the target user
terminals. ~ :

Unfortunately, stripping out escape sequences other
than simple video alterations made it impossible to
include other desirable escape sequences. For example,
some third party terminals have a 25th line or message
window that can be written to using a special escape
sequence; however, MPE will not allow these escape
sequences to pass through. Another example is if
someone wants to intentionally do a home/clear on the
target user terminals before sending a message.

This issue has been addressed in Release 30 by allowing
users with SM or OP capability to send unedited
messages via the TELL, TELLOP, and WARN commands.
Users with these special capabilities must ensure that
no unwanted escape sequences are embedded in the
message. Spooler forms messages and console messages
initiated by the PRINTOP and PRINTOPREPLY intrinsics
also had the same escape sequence restrictions prior to
Release 30. Beginning with this release, these
messages also pass through unedited by MPE, provided
the user has SM or OP capability.

TurboIMAGE/V Enhancements
Beginning with Release 30 of MPE V, TurboIMAGE allows
search and sort items to be modified via the DBUPDATE

intrinsic. The feature is referred to as "Critical
Item Update" and has already been released in
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MPE/iX 4.0. 1In all previous versions of TurboIMAGE
(and IMAGE/3000 as well), DBUPDATE was limited to the
modification of non-critical items. By way of
definition, critical items are KEY items which are
found in master sets, and SEARCH and SORT items which
are found in Detail sets. DBUPDATE can now modify
SEARCH and SORT items. Modifications of key items in a
manual master dataset still requires a DBDELETE and
DBPUT.

Since the primary intent of this paper is discussion of
new features to the MPE V operating system itself,
TurboIMAGE/V enhancements will not be discussed further
here. Please refer to the Release 30 Communicator for
further details.

MPE V Systems Now Recognize the Year 2000

In Release 30, changes have been made to MPE V to allow
the system to recognize dates in the year 2000 and
beyond. The general strategy for these changes are as
follows: ,

* Where two digit dates are required, such as entering
the date when starting the system, the digits 00
through 27 will represent those years in the 21st
century (20xx). The digits 28 through 99 will
represent those years in the 20th century (19xx).
For example, if you enter the date 1/1/00 when
starting the system, the system will start with the
date January 1, 2000. Other examples would be where
you are specifying date parameters in the STREAM or
STORE commands or the date parameter in SYSDUMP.

* Where 4 digit dates are returned from the systenm,
such as the DATELINE intrinsic, the date returned
will have the year as either 19xx or 20xx as
appropriate.

* Where "year of century" is returned by the system
such as the CALENDAR intrinsic, or is asked for by
the system such as the FMTDATE or FMTCALENDAR
intrinsics, the "year of century" field [bits
.(0:7)] is now defined as "# years since 1900". For
example, if the value returned in this field by the
CALENDAR intrinsic is 100, the current year would be
the year 2000 (1900 + 100 = 2000).

It is suggested that ydu check all applications and
programs for the correct handling of the year numbers
2000 and beyond. This testing can be done by doing a
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WARMSTART on the system and entering a year in the 21st
century (20 gives the year 2020 and is a leap year with
the dates all the same as 1992. For example, 10/10/92
and 10/10/20 are both a Thursday).

CAUTION:

Do not do this when other users are on the systenm,
because applications could get errors, may not run, or
may produce incorrect data. Also, do not wuse the
INTEREX Contributed Library program CLKPROG or any
similar program to change the date and time with other
users on the system. This could also result in
incorrect data, including the system accounting
information displayed with the REPORT command. If, for
example, a user is logged onto the system and the
system date is changed to the year 2020 and then the
user logs off the system, the "connect time" that will
be recorded for the user will be the total seconds as
if the user had really been logged onto the system from
- 1992 to 2020.

MPE V Release 31

EDITOR File Security Enhancement

EDITOR A.08.00, releasing with MPE V Release 31, has
been enhanced with a long-requested security feature -
the optional ability to pass on security attributes of
the TEXT file to the KEEP file. This is implemented
through a new global option on the SET command. The
syntax is:

/SET SECURE << Activates KEEP file security. >>
/VERIFY SECURE << Display status of KEEP file >>
<< security as shown below. >>

SECURE = TRUE (I.E. NOSECURE = FALSE)

<< Indicates security is active. >>

/SET NOSECURE << Deactivates KEEP file security. >>
/VERIFY SECURE << Display status of KEEP file >>
. << security as shown below. >>

NOSECURE = TRUE (I.E. SECURE = FALSE)
<< Indicates security is not active.>>
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The file security attributes that are mapped from the
TEXT file to the KEEP file when SECURE is TRUE are:

* Security matrix

* Lockword

* SECURE / RELEASE status of file
* Access Control Definitions

Note that when SECURE is FALSE, the KEEP command
behaves as it always has, creating a file with standard
EDITOR new file default security. The default setting
for SECURE upon first entering EDITOR is FALSE, thereby
preserving EDITOR's original behavior. However, some
users may wish to enter EDITOR with the initial wvalue
of SECURE set TRUE. Two methods are available for
doing so: EDITOR can be run with PARM=1, or the JCW
EDITORSETSECURE can be set to 1. Examples are shown
below:

:RUN EDITOR.PUB.SYS;PARM=1
<< Initial value of SECURE is TRUE. >>

:SETJCW EDITORSETSECURE=1
:EDITOR << Initial value of SECURE is TRUE. >>

:DELETEVAR EDITORSETSECURE

<< New on MPE V with Release 31. >>
:EDITOR

<< Initial value of SECURE is FALSE.>>

Regardless of the chosen initial value, once within
EDITOR the user can control the setting of SECURE with
SET as shown above.

Passing of security attributes from the TEXT file to

the KEEP file occurs only when the following three

conditions apply:

1. SECURE 1is TRUE. This must be done prior to the
first KEEP' command for which security is desired,
and is described in detail above.

2. The most recently TEXTed file is a permanent disc
file.

(3. The KEEP file is a permanent disc file.
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Note that when the above three conditions apply, KEEP
will apply TEXT file security in all of the following
cases:

1. When the KEEP file is a new permanent disc file.

2. When the KEEP file is an existing permahent disc
file that is not the TEXT file.

3. When the KEEP file is the TEXT file. This allows
preservation of existing security when modifying and
KEEPing an existing permanent disc file.

The value of the SECURE option, TRUE or FALSE, remains
in effect through the editing session until modified
with SET or until EDITOR is exited and re-entered.

Note that EDITOR does NOT apply security to EDITOR work
files ("K" files) that are created while SECURE is
true, and does NOT apply security to workfiles that are
renamed as a result of the KEEPQ command.

Spooler now Supports the MPE/iX SPSAVE Feature

The SPSAVE feature in thekNative Mode Spooler aliows
one to save a copy of a spool file after the spool file
has printed. This feature is now supported in the MPE
V spooler beginning with Release 31.

The command interface is the same as MPE/iX. The
command changes made to support SPSAVE are summarized
below: ’

* The JOB command now supports the SPSAVE keyword which
sets SPSAVE on the STDLIST spool file.

{JOB REPORTS,MGR.FINANCE;OUTCLASS=PP, 13 ;HIPRI;SPSAVE

*# The FILE command now supports the SPSAVE keyword to
set SPSAVE on a new spool file. >

:FILE PAYROLL;DEV=PP,13,2;ENV=LP602.HPENV.SYS;SPSAVE

* The LISTEQ command will show ";SPSAVE" if set on a
spool file equation.

tlisteq
FILE EQUATIONS
FILE PAYROLL;DEV=PP,13,2;ENV=LP602.HPENV.SYS;SPSAVE
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* The ALTSPOOLFILE command now supports the SPSAVE
keyword to set SPSAVE on an old spool file in the
READY, OPEN, ACTIVE, or LOCKED stated. .

tALTSPOOLFILE #0123;SPSAVE

* The SHOWOUT command has been modified to SHOW SPSAVE
if present. This was done by changing the "FRM"
column that formerly showed "F" when a forms message
was present to " FS" which now shows "F" under the
"F" column for a forms message, and "S" under the "s"
column to indicate SPSAVE.

The SPSAVE implementation on MPE V had to be slightly
different when compared to MPE/iX because the Native
Mode Spooler interface and features are different than
the CM spooler on MPE V. Details on these differences
are documented in the Release 31 Communicator,
available September, 1993.

SPOOK5 has been- modified to support SPSAVE; see the
following section on SPOOK5 enhancements for details.

The following vendors have been notified of this
enhancement and should be modifying their software to
support SPSAVE on MPE V:

HOLLAND HOUSE's UNISPOOL
UNISON's SPOOLMATE -
QUEST's NBSPOOL

NSD's TRANSPOOLER

MPE V will not support SPSAVE using RFA as is the case
with the current version of MPE/iX. This means that a
spool file created on a remote MPE V or MPE/iX machine
using SPSAVE in the file equation (i.e. FILE
OUT ; DEV=NODENAME#PP;SPSAVE) will not have SPSAVE set on
the target system. If SPSAVE needs to be set on a
remote spool file, use one of the following two means:

1) Create the spool file locally with SPSAVE and let a
third party networked spooler package that supports
SPSAVE transfer the spool file to the remote system. .
The networked spooler application can choose to save
the SPSAVE spool file copy on either the source or
target system.

2) RFA can still be used to manually transfer a spool
file, but to set SPSAVE, the ALTSPOOLFILE...;SPSAVE
command will need to be issued against the spool
file on the remote system once transferred.
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_SPOOKS5 (SPooler 1O00OKup) Utility Enhancements

One of the most used MPE V utilities is SPOOK5 (so
named because it can look at "ghost" spool files, i.e.,
spool files that cannot be seen with the MPE LISTF
command) . Many enhancement requests have been received
for this wutility; some of the major enhancements
implemented in MPE V Release 31 are discussed below.
For a full description of all enhancements, syntax, and
fixes to SPOOK5, refer to the Release 31 Communicator.

New HELP facility:

A new HELP facility has been added that gives full
syntax, parameter, and operation details with examples.

New REDO Command:

A new REDO command has been added. This command is
especially handy if you have to re-issue a command
(such as the ALTER command) several times with only
minor changes, or if you enter a lengthy command (such
as the DELETE command with a long list of Device File
IDs) and make a mistake in the middle of the command.
only the last command is avallable to REDO; there is no
"REDO stack".

Changes to the DELETE command:

The DELETE command has been changed so it can be called
by just :using "D" or any amount of characters that
spell the DELETE command ("DE", "DEL", "DELE", or
"DELETE"). To do this, the DEBUG command was changed
so that it can only be called using "DEB", "DEBU", or
"DEBUG" . :

Expanded MODE Command:

The MODE command has been expanded to allow the user to
better control how certain actions will be accomplished
during the entire time the program is being used.
These items, however, will not carry forward to the
next time you run the utility. Among the many new
features of MODE is the ability to control whether the
FIND command will stop upon the first character match,
or continue on displaying all matches found. Also, the
width of lines written to $STDLIST can be controlled,
which is a very useful feature for terminals that can
handle 1long line displays. The new SET command is
exactly the same as MODE and is provided as a
convenience to users more used to "SET" as a means of
controlling parameters.
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Command Input Length Increased:

The previous command length limit of 80 characters has
been upped to 276 characters. This is especially
useful for OUTPUT or INPUT commands which could easily
exceed the old 1limit. This also facilitates the
ability to issue lengthy MPE commands from within
the utility.

List without line numbers: N

There are now two methods of listing the contents of a
spool file without the line numbers. The first method
is to specify ",UNN" in the LIST command and the second
method is to specify "QUIET=ON" in the MODE or SET
command. ‘ .

Setting SPSAVE status for an output spool file:

As of Release 31, MPE V has an enhancement allowing you
to specify that an output spool file is to be created
with SPSAVE status so that after the last copy of the
file has been printed, MPE will reset the priority of
the spool file to 0 and save the file instead  of
deleting it. With this enhancement, you can now set
the SPSAVE status for output spool files with the ALTER
command. Further, the output of the SHOW command has
been modified so that if the file has SPSAVE status
set, it will show an "S" in the "RFS" column of the
file detail listing. For further information, use the
HELP command to refer to the PARMS, OPERATION, and
EXAMPLE of the SHOW command.

NLS Compatibility:

The utility has been enhanced to allow localization of
the message catalog file. To support the message
catalog, the LANG= parameter of the MODE or SET command
has been implemented in this version. The following
files on the PUB.SYS account are used:

SPCAT000 - GENCAT prepared default message catalog.

SPCATSRC - Source of the default message catalog that
can be converted to any language. .

SPHLP00O - MSGCAT prepared default HELP file.

PSRC - Source of the default HELP file
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Protection against accidental purging of MPE files:

The SPOOKS DELETE command will accept wildcards to
delete spool files, while the SPOOK5 PURGE command will
only accept dfid (Device File ID) numbers to purge
spool files. However, with the enhancement to the MPE
PURGE command to accept wildcards, it has been found
that some people will accidentally purge MPE files
because they forget which SPOOK5S command will accept
wildcards and try to PURGE @.@ spool files. If "PURGE
@.@" were entered within SPOOK5, the command would be
passed to MPE for execution. While MPE states the
number of files that will be purged and asks the user
if they want to continue, it has been found that the
users still thought that the question was asking about
spool files, not MPE files. As a result, users would
respond "YES" and would purge all files of all groups
of the logon account if they had AM (Account Manager)
capability.

To help keep this from occurring in session mode, two
things have been done:

1. A change was made to the MPE message clearly stating
that the number of files selected are "MPE FILES".

2. SPOOK5 has been changed to first give the user a
warning that the utility could not execute the
command and it would be passed to MPE for execution.
Then, the user is asked if they want the command to
be passed to MPE for execution. If the user enters
"NO" or simply presses the carriage return key, the
command will not be passed to MPE and the user will
get back to the SPOOK5 prompt.

With two full opportunities to stop the command, first
by responding to a question from SPOOKS5 and then by
responding to a question from MPE, it is felt that the
accidental purging of MPE files should only occur in
rare circumstances.

In batch mode, neither SPOOK5 nor MPE will ask any
questions. If SPOOKS cannot -execute the command in
batch mode, it will automatically pass the command to
MPE to be executed. In MPE, when executing the MPE
~ wildcard PURGE command, the user is not asked to verify
that they want this command executed.
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JCWs can now be Removed with the DELETEVAR Command

Prior to Release 31, a job/session had no way of
remov1ng JCW entries other than logging off and back on
again, which would remove all JCWs. On MPE/iX, CM JCWs
can be removed with the DELETEVAR command. The
DELETEVAR command also deletes native mode CI variables
on MPE/iX.

Beginning with Release 31, the DELETEVAR command is
available on MPE V to remove specific JCWs or all JCWs
for a particular job/session. Note, however, that this
command does not work with CI variables on MPE V
because CI variables are not available on MPE V. The
DELETEVAR name, however, was selected for removing JCWs
on MPE V to provide compat1b111ty with the existing
command that performs this function on MPE/iX.

DELETEVAR Syntax
SYNTAX

DELﬁTEVAR jcwname
PARAMETERS

jcwname , The name of a valid job control
word (JCW) or @ which indicates all
user-defined JCWs.

DELETEVAR may be issued from a session, job, in BREAK,
or from a program. The 'command is not breakable.
System-defined and system-reserved JCWs cannot be
deleted.

Introducing the HPDEVCONTROL Intrinsic on MPE V

The MPE/iX HPDEVCONTROL intrinsic is now available on
MPE V. This intrinsic provides access to specified
peripheral functionality without the device being
opened. The functions currently supported include
remote tape loads and remote tape online for 7980 and
DAT tape devices. This facilitates unattended backup
and tape verification operations. The remote DAT
online is also useful to place the DAT drive online
without having to eject and reload the tape. The
supported functions, calllng sequence, parameter types,
and error returns match the HPDEVCONTROL intrinsic on
MPE/iX. This allows one to run an HPDEVCONTROL program
on MPE/iX that was developed for MPE V with no code
changes.

What's New with MPE V? 5037-16



HPDEVCONTROL Calling Sequence

D BA DV D
HPDEVCONTROL( status,ldev,itemnum, item):

Operation Notes

This intrinsic is only supported on tape devices (type
24) whose subtype is 5 (HP7980) or 6 (HPC1511A - DDS) .
This intrinsic cannot be called in split-stack mode.
If the device is not in an available state,
HPDEVCONTROL will block until the operation can be
performed on the device.

INITIAL Checks Free Space on LDEV 1 During a Coldload

Prior to Release 31, a customer could be forced into an
unplanned reload if a coldload operation failed because
of insufficient contiguous disc space for the system SL
on tape, or if there was insufficient space for INITIAL
to allocate certain system tables on disc. Beginning
with this Release, SYSDUMP and INITIAL have been
enhanced to prevent this problem from occurring. The
remainder of this section describes the problem
addressed . by this enhancement and the method used in
this release to overcome it.

Inadequate free disc space on ldev 1 can cause INITIAL
to halt in one of two ways - both lead to an unplanned
reload:

1. A patch, user software, and/or third party software
installations adds new or increases the size of
existing segments in SL.PUB.SYS such that a new
extent in the SL is allocated and the size of the SL
file increases accordingly on the coldload tape.
This tape is then used to coldload the same or a
different system that has little free space on ldev
1 - i.e. there is not a contiguous free block of
space on ldev 1 large enough for the new SL file on
tape. Note that if the SL file on tape is bigger
than the old SL file on disc (as will be the case in
the scenario described in the prior paragraph), the
free space created when INITIAL purges the old SL
will not be enough to accommodate the new SL file on
tape.
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If this happens and free space cannot be found
elsewhere on 1ldev 1, INITIAL halts with the
following error

ERROR 326 - OUT OF DISC SPACE ON LDEV 1

When this happens, INITIAL is too far into the
coldload process to perform a start from disc, which
results in a reload situation.

2. Even if the size of SL.PUB.SYS does not increase,
the ERROR 326 can still occur if free space is
extremely 1low on ldev 1. This is because INITIAL
needs some contiguous free space on ldev 1 to copy
system tables to disc during the coldload process.
The minimum amount is around 2500 contiguous
sectors. If less than 2500 sectors of free space
exist on ldev 1, the ERROR 326 can occur, forcing a
reload regardless of whether or not the size of the
system SL file on tape has increased.

Problem 1) has been addressed as follows: When SYSDUMP
creates a coldload tape, it will now write the size of
the new system SL in the SYSDUMP/INITIAL communication
record. During an UPDATE or COLDSTART, INITIAL will
now compare the size of the new SL on tape with the
size of the SL on disc. If the SL on tape is larger
than the SL on disc, INITIAL attempts to allocate a
large enough block of disc space BEFORE purging the old
SL. If sufficient space cannot be allocated, the
operator will be prompted to make a decision. The
operator can either proceed with the coldload at the
risk of a forced reload, or can stop the coldload at
this point, restart from disc, clean up disc space, and
attempt the coldload again later.

Problem 2) has been addressed by modifying INITIAL to
always attempt pre-allocation of 2500 contiguous
sectors. This is done early enough in the COLDLOAD
process so that a start from disc can be done if the
allocation fails.

Final Update on Year 2000 Changes for MPE V

Most of the changes required to make the MPE V systems
recognize dates in the year 2000 and beyond were
completed in Release 30. Two functions, however,
remained to be certified to work in the year 2000.
These functions were labeled tapes and SADUTIL (Stand
Alone Disc UTILity). As of Release 31, both functions
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are now certified to work in the year 2000 and beyond.
Labeled tapes did not require any changes and will
actually work in the year 2000 as of Release 30.
SADUTIL, however, did require changes and only the
Release 31 or later version (3.16) will work in the
year 2000. Please be sure to create a new Stand Alone
Diagnostic tape for your system when updating to MPE V
Release 31 or later. Instructions are in Chapter 11
(SADUTIL) of the Utilities Manual (32033-90008) or in
your MIT Update documentation.

Thanks to Steve Smead, Yukihiko Umezawa, Len Croley, Dan
Clavin, Bob Holdsworth, John Green, Robert Ross, and others
at HP SWT Division for their engineering efforts on MPE V
enhancements and for providing material for this paper.

What's New with MPE V? 5037-19






Centrally Managing Your Enterprise
with
HP OpenView System Manager

by Diane M. Bassett
Hewlett-Packard Company

5038






Introduction and key issues

Managing your enterprise in this day and age is no simple trick. In fact, two out of three of Gartner
Group's Key Management Issues for 1993 center on this topic (“"What IS strategies can best balance the
needs of end users and enterprise manageability?" and "How can IS meet increasing support demands
with limited resources?"). Information Systems departments are feeling the crunch of the following
issues:

o Staffing costs are high when staff must be trained and available in each location

o Pressure to "do more with less staff". In many shops, staff headcount is shrinking, and the
company may be considering outsourcing operations. At the very least, headcount is not
growing. But demands on IS are growing. How can IS departments meet user needs, provide
a competitive edge to the company, and salvage their own jobs?

« Information resources may need to be distributed geographically in order to better support the

business. But the smooth management of those resources is also critical in supporting the
business. How can one succeed at both?
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Centrally managing your enterprise

Centrally managing your enterprise, and automating as many functions as possible, is an effective way to
reduce operations costs while maintaining or even increasing the level of services you can provide.

If you aren't able to increase your staff, you need to make your existing staff more productive. You can
centralize your highly trained operations staff and leverage their skill set over a larger number of systems
(because they don't have to be physically present at each system in order to manage it). Some customers
have completely eliminated any IS staff at remote locations, leaving office personnel to perform simple
tasks such as replacing a DDS tape in the drive. Centralizing your operations expertise reduces training
costs (not as many people to train), and the opportunity for human error and inconsistent procedures.

"One of the big benefits for us was the ability to have the remote
systems management. We have had HP 3000s in our production
facilities, but we also have a group of people that take care of running
them that are very technically qualified. We don't have those type of
individuals at our customer service facilities, so the ability to have
remote system management was very important. Because as the this
system rolled out to nine new locations we were able to deal very
effecitvely from a cost  standpoint with the system management
without having to worry about having that technical expertise in these

new locations."
Ken Thome,
VP and Director Information Systems
General Mills

If you want to leverage your operations staff to manage a larger distributed number of systems, you must
also provide them with tools to make them successful. Managing systems "by exception” is one
important way to do that. This means that rather than monitoring all the messages that come across the
console, the operator is only alerted to specific messages that indicate something has gone wrong, or
requires their attention. It is as though the system is sayiing "everything is going well unless I tell you
otherwise”. This enables your staff to successfully manage a larger number of systems because the
number of messages they have to monitor and respond to has decreased.

Another way to improve your staff's productivity (and reduce costs) is to automate as many functions as
possible that previously required human intervention. Reducing the amount of time your staff spends
responding to messages by typing on the keyboard will increase the amount of time they can spend on
other projects.

Automating can reduce costs to the point where outsourcing information technology functions may not
be necessary. Outsourcing is on the rise in Europe. Gartner Group survey shows that 71% of CIOs said
they were ready to outsource some operations in 1992, compared with 36% in 1991. The high costs and
unavailability of certain staff are sited as a main reason for outsourcing. Automating your operations
may enable you to salvage jobs for your staff, while making them more productive and valuable to the
company.
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What is HP OpenView System Manager?

HP OpenView System Manager is a client/server software product that runs partially on an HP 3000
host, and partially on a DOS PC with Windows. It allows operators to monitor and control multiple HP
3009s from a central (personal computer) console.

It consists of three main pieces:

o HP OpenView Console, software which serves as the headquarters, the managing node for the other
nodes. It runs on the host HP 3000, and also provides one set of PC floppy disks that run on the PC.
* A DOS PC with HP OpenView Windows and some other soﬁware to serve as the client. This PC can
be ordered piece-meal, or as a bundle from HP.
* Remote node licenses, These enable the OpenView Console to manage up to 64 remote nodes,
anywhere in the world.

Increase Increase
Operator Efficiency System Availability
Centralized Monitoring l Immediate Status
and Control Notification
Management —I
2y Lxcention Contral sxpartise
avallable to all systems
Task-Based
Filter I
Avtomated
Centralized Application Respons,
Management I 5 I
[ Reduces Operations Cost and Cost of Ownership I

5038-3



Windows-based interface and management by exception

These pieces work together to give you an easy to use, windows-based console that alerts you when
things go wrong. Rather than having to monitor the messages that come by on the screen, you are only
asked to pay attention to exception conditions (thus the term "managing by exception”). The figure
below illustrates the user interface:

Easy to use interface

I Oocoviow Ovkun - cwsar oty [ ENEIES

Monitor Diagnose Control Confiqure Report Help

Windows-based
Icons change color
No lost messages
Management by
exception

® Nested maps

The console screen uses icons that represent various parts of the enterprise. For example, a disk icon can
represent all the disks on the network. A printer icon can represent all the printers. Each system and/or
application can be represented with an individual icon. How the icons are used is up to you and allows
you to map your console screen to the way you want to think of your enterprise. For example, some
people like to see all the disk activity across the network under one icon. (The figure above is an example
of this.) Others might want to think of disk activity in association with the system the disk is attached to.
An icon can represent an entire remote datacenter, that expands to show icons underneath that represent
individual systems.

"Nested maps" is the name for the feature just described, where clicking on an icon reveals a map of
other icons underneath. Multiple layers are possible. If an icon resides inside a circle, it means there are
more maps and icons underneath it. If it resides in a parallelogram, there aren't maps and icons
underneath. In the figures below, the map on the left is the "top level” map, and although the color
doesn't show here, the round figure on the left represents a sales system that's turned red and has some
sort of problem. By clicking on the red icon, the operator then sees the map shown on the right, which
explodes the detailed icons associated with the sales system (note how the sales system is now in the
center). If we could include color in this paper, you'd see that the icon for the tape drives has turned red,
and this is the event that triggered the sales system to turn red in the top level map.
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Top Level Map: Secondary Level Map:

The benefit of nested maps and having a flexible way to look at the enterprise is that it enables you to use
the product however you want to mentally think of your enterprise. It doesn't force a certain map
structure on you. .

The "management by exception” feature alerts you to a situation requiring your attention by changing the
color of the icon.” Green icons mean everything is working well. A yellow icon means that an event has
occured that deserves attention. A red icon is more severe, and is assigned to events that are deemed
serious and in need of immediately attention. For example, if the disk icon turned red it would indicate
that a disk was having a problem. Linking events like this to their appropriate icons is called "task based
filtering of events".

No more lost messages

With traditional consoles, operators run the risk of not ni)ﬁcing a message that requires a reply, or some
action on their part. For example, a user could send a message requesting a particular tape to be
mounted, and if a lot of messages are scrolling up the screen, it's possible for the operator to miss the
request entirely. With OpenView System Manager, a request to the operator could result in a designated
icon changing from green tored. The message is captured and is easily found by the operator. This
feature then increases end-user satisfaction with MIS responsiveness.

'HP OpenView System Manager can be made to interface with applications that provide telephony
services. For example, your operator could wear a beeper that alerts the operator to a red-icon event.
This would enable the operator to leave the console and work throughout the datacenter or site. One
such telephony product is Watchman, by Unison. ‘ -
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Easy to use interface

It has already been mentioned that the PC used to control the enterprise is windows-based, which makes
it easy and intuitive to use. In addition, enhancements are provided that improve the way that operators

. look at events and messages. When, for example, an icon changes from green to red, the operator simply
clicks on the icon to see a summary of the messages associated with that icon. The detail is suppressed at
this point. By merely clicking on a specific message, full detail of that event is provided, as well as an
opportunity to annotate any action taken (or instructions for the next shift). This can eliminate the need
to have a written log for communication between shifts while still providing a way to "trouble track".

The operator can also have full console control of any HP 3000 in the network (including shutdown and
restart) by simply clicking open a console window for a designated system.. Muitiple console windows
may be open simultaneously. The figure below illustrates what console windows look like:

Full Console Access for System Conirol

Conlrol ...
m System Shutdown
(Control-A)

o System Restart
(Control-B)

® MPE Command Execution
(ex. restarting network)
] = Applications

Y Automated Response for Timely Problem Resolution

Automated responses to events

In order to reduce operating costs, it's important to automate as many functions as possible. HP
OpenView System Manager can use MPE scripts to provide an automated response to a particular event.
A script is a small string of commands, written as though an operator were typing them in. In
anticipation of typical tasks, scripts can be created to execute automatically if a particular event occurs.

A good example of this involves network problems. Many IS departments have a staff member who is
most knowledgable about networks, a network administrator. During normal operations, the network
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may fail and the typical response is to simply restart it. Usually, if that fails several times, the system
operator will then resort to calling the network administrator.

One could automate this process by providing a script that essentially says, "If the network fails, use this
script to restart it. If it fails again, restart it a second time. If it fails again, contact the system operator or
network administrator.” In a recent Gartner Group survey, the average number of users per LAN
administrator was 115-to-1. It's easy to see how using scripts to automate responses would increase the
productivity of someone like the LAN administrator, whose resources are already stretched thin.

Automated responses are both flexible and sophisticated. One can instruct the system to try several
different automated responses in a certain order before the operator is called to interve.se. Automated
responses maximize the number of functions that can be automated in the datacenter, removing the need
for human intervention wherever possible.

Increasing uptime with automated responses.

Applications that improve system and data availability can be automated using HP OpenView System
Manager. For example, HP SPU Switchover/iX is a product that provides warm standby in the event of a
system failure. The switchover function is easily automated with a simple MPE script. In this example,
if System A fails, a notification is sent to HP OpenView System Manager and the automatic response to
switch over to System B is given. Without this, the switchover application is dependent upon operator
intervention. Automating the procedure will result in an immediate "switchover" response and increased
uptime for end users. )

Automated responses can also help out in the event of a data center disaster. Combining HP OpenView
System Manager with NetBase results in a disaster tolerant, geographically dispersed HP 3000 "cluster”
known as SharePlex/iX. NetBase is a software product by QUEST (also available from HP) that, among
other things, shadows data from one location to another. Applications needing that data go through a
directory that knows where the data resides. In the event of a disaster such as an earthquake or a
bombing, NetBase will send a message to an OpenView Console (in another location) that is centrally
managing the enterprise. An automated response could provide an alternate directory to redirect
applications and users to find the data that is unavailable in the alternate (shadowed) location. This
would enable the rest of the business to continue functioning, and would alert the central operations staff
that an emergency had occurred.. .

Manage your enterprise with multiple consoles

The HP 3000 that is the central management node (the OpenView Console) can send information out to
multiple PCs at the same time. This type of configuration is very helpful to IS departments with "lights
out"” or "lights dim" environments, and for very large data centers. Each PC (five is the maximum) could
have the same "view" with the same icons, and could be located in different areas of the data center. Or,
each PC could "specialize” such that one would handle all the messages and icons associated with tape
drives, another PC would receive all the messages for disks and printers, etc. One staff member could
monitor just the icons associated with applications.
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Summary of benefits of central enterprise management

Centrally managing your enterprise with HP OpenView System Manager or a similar product delivers the
following benefits:

Reduces cost of operations
o Staff productivity increases by using a tool that enables them to manage by exception.

» Training costs decrease because expertise can be pooled and applied to multiple, even
geographically dispersed systems.

¢ Automated responses enable more "lights out" operations and less human intervention.
Increases system uptime

o Provides faster fault detection by notifying operators of the status of all networked
HP 3000s.

* Automated responses enable correction to take place without waiting for an operator to
become aware of the problem.

o Other applications can interface with HP OpenView System Manager to automate

high-availability features such as SPU switchover, and SharePlex/iX disaster tolerant
clustering functionality.
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STREAMX as a Second Language
Paper No: 5039

By: Scott DeChant

MEDSTAT Systems
777 E. Eisenhower Pkwy, Suite 500
Ann Arbor, MI 48108
(313) 996-1180

Introduction

Popeye the Sailor used to say "I y'am what I y'am and that's all what I y'am.” STREAMX,
VESOFT's interactive, intelligent batch job creation facility, tends to say the same thing
(albeit much more grammatically). Why should this be the case? There's no reason that a
system shouldn't be stretched to its limits (whatever those may be), and that newer features
and capabilities shouldn't be found and shared.

At MEDSTAT Systems, we have done a lot of research with STREAMX, having pushed,
twisted, and "opened up the throttle” on it to see what it can do. Consequently, we have
found some great uses for STREAMX. We have used STREAMX as a structured language
of its own, increasing our capacity and giving us a larger tactical arsenal with which to
surgically attack our customers' needs.

The purpose of this paper is to share some of these uses with other interested STREAMX
programmers and users. Some of the concepts and accompanying examples are pretty basic
in nature. The standard (and far too limited) documentation provided by VESOFT contains
more basic examples. Other examples in this paper are a bit more complex, and a few push
the STREAMX envelope.

This paper contains three sections describing possible STREAMX uses, ranging from basic

principles to more advanced ones. Following these sections are two advanced program
examples using STREAMX.

STREAMX as a Second Language
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Basic Programming Techniques
Variable Prompting and Assignment

Variable prompting and assignment of values is at the heart of STREAMX as a programming
language. STREAMX has variable space limits, depending on the number, and types of
variables used as well as the HP machine running STREAMX (consult the published
STREAMX information for details). However, variable use can be powerful.

STREAMX jobs work on two levels; the batch job "setup” level. and the batch job "run
time" level. "Setup” refers to the time when the user is answering prompts and creating a
job. "Run time" refers to the point-at which the job is actually executing on the HP. Setup
commands are preceded by a "::", while run time commands are preceded by a *!" or ":".

Below are 4 ways to assign values to variables.

1. ::ASSIGN < variable > = < value >
Assigns a value to a variable. The variable can be reset later. This command can
only be used at job setup time.

Example
::ASSIGN TEMPVAR = 1

2. ::PROMPT <var type> <var name> < prompt >
Prompts the user for input and stores the user response in a variable. This command
can only be used at job setup time, and the variable can be reset later. The variable
types allowed are string (STR), integer INTEGER), and date (DATE).

Example
: :PROMPT STR TEMPSTR = "Name of file to be acted upon"
¢ :PROMPT INTEGER TEMPI = "Number of files to be acted upon"
: :PROMPT DATE DOB = "Date of Birth"

3. :SETJCW < var name > = < int value >
Sets an HP Job Control Word to a specified integer value. This command can be
used either at job setup time or at job run time.

Example
:SETJCW TEMPI = 1
: :SETJCW STEP = 15

STREAMX as a Second Language
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4, :SETVAR < var name > < value >
Sets an HP variable to a specified integer or string value. This command can only
be used at job run time. :

Example
:SETVAR STEP 1
:SETVAR NAME "Ted"

In STREAMX, all variables are global. So it is important to remember which variable
names have already been used, or risk overwriting values. Programmers can take advantage
of the global nature of variables by using the same names for temporary variables throughout
a job. One instance of this is in asking a standard yes/no question. Usually the user
provides an answer, something is done, and the variable isn't needed any longer. Using the
variable YN for all such situations saves valuable variable space, and provides consistency in
STREAMX programs.

STREAMX Variable Usage
; NowthatoﬁrSTRBAMXvariableshavevalues, how can we use these variables in our jobs?

1. Prompt time input validation: ey : o
Input validation is probably the most common form of error checking. In many
cases, the programmer will have some idea of expected values for input to a set of
logic. Programs can validate input at prompt time with the ::PROMPT statement as
shown below. :

Examples '
: :PROMPT STR FILENAME = "File name"; CHECK = (FEXISTS (FILENAME) )
::PROMPT STR YN = "Yes or No"; CHECK = (YN = "YES" OR YN. = "NO")
: :PROMPT INTEGER INT = "Enter a number 1 -~ 5"; &
:: CHECK = (INT >= 1 AND INT <= 5)

2. Conditional logic :
Another very common use of variables is for IF-THEN-ELSE conditional logic. -
Programmers can use this logic to point to other sections of logic, either to modify
files or to alert the user to input errors. =

: : PROMPT INTEGER INT = "Enter a number 1 - 5"
::IF INT < 1 OR INT > 5 THEN ‘
:: ECHO Value not 1-5. Please consult the users guide.
: :ELSE
:: PROMPT STR FILENAME = "File name"
: :ENDIF

- STREAMX as a Second Language

5039 -3



3. Value substitution
STREAMX can also be used to incorporate stored variable values into batch jobs.
This is helpful when sending messages to users, as well as creating counters,
parameterizing jobs and programs, etc. By putting the variable name in brackets the
variable's current value is inserted into the job stream instead of the variable name
itself.

E le to files 1,1L0G 3

WHILE STEP <= 4

: ASSIGN FILENAME = "LOG{STEP)}.PUB.SYS"
ECHO This is step # {STEP}

PURGE {FILENAME}

ASSIGN STEP = STEP + 1

ENDWHILE

s e se oo

.
.

4. Use with functions
VESOFT provides many functions to complement HP system functions. String
variables can be up-shifted, parsed, "substringed," and compared, while numeric
variables can be part of arithmetic expressions. Most functions needed exist either
from HP or VESOFT. Consult the MPE/XL help facility for information on the
HP functions as well as the VESOFT functions.

::ASSIGN YN = UPS (YN)
::SETJCW INT = I + J
: :ASSIGN SUBSTR = STRING[0:5]

Intermediate Programming Techniques
Looping and Multiple File Usage |

Another feature you can take advantage of is the ability to use.a variable as an index for
another variable. Strictly speaking, STREAMX does not support arrays, but arrays can be
"fudged” by appending the "array index" to the end of the variable name (i.e., instead of
using VAR(1), VAR(2), we use VAR1, VAR2 as the varisble names).

Sometimes, we don't know how many input files will feed into a process. We only know

that we must use all of them, merge them into a larger file, and then use the merged file as
input to the process. The “pseudo-array” approach lends itself well to this construct.

STREAMX as a Second Language
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e:

: :PROMPT INTEGER NUMFILES = &
.: "Number of rawdata files to run through program A"
: :ASSIGN TEMPSTR = "INPUT SORTFIL1"
s:ASSIGN I = 1
::WHILE I <= NUMFILES
:: ECHO Rawdata file #{I}: :
:: DROMPT STR RAWDATA = "Rawdata file name"
COMMENT Sort raw data file
RUN SORT.PUB.SYS

INPUT {RAWDATA}

OUTPUT SORTFIL{I}

KEY 1,10

END

:: IF I >= 2 THEN

B ASSIGN TEMPSTR = TEMPSTR + ", SORTFIL{I}"
:: ENDIF :

:: ASSIGN I =TI+ 1
: :ENDWHILE

: COMMENT Merge files together
: RUN MERGE.PUB.SYS

{ TEMPSTR}

OUTPUT MERGDATA

KEY 1,10

END

: COMMENT Run program A
: RUN PROGA

MERGDATA

OUTPUT

.
:

Note that each array element is technically a new variable, so variable space is used up much
more quickly than if the same variable was used over each time. Use the same variable name
whenever possible, but if you need to save the names of all of your related elements, nothing
is wrong with the "array" approach if you have enough memory space.

Object-Oriented Design Applicability

Just as with other structured programming languages, STREAMX can lend itself to object
oriented design. This is not object-oriented implementation (ala C+ +, Smalltalk, etc.), but
is a modular design that allows reuse of code and global modifications to code, reducing

maintenance effort. STREAMX doesn't specifically support subroutines. Through the use
of ::USE files, you can include code from other places, just as if it were in a subroutine. To

STREAMX as a Second Language
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do this, however, you must keep in mind that STREAMX considers all variables global, so
youmustusethesamemmeforvaﬁnhlesinboththemninprogmmmdinthesubroutine
(no argument passing allowed).

We've used this approach in three distinct ways at MEDSTAT Systems. We have developed
STREAMX ::USE files to hold the prompts for a given program. This allows us to set upa
generic overriding "umbrella” program to run all of our programs. We've also been able to
set up menu-driven jobs that call other routines. This way we can build 30-50 step jobs
using the same types of functions over and over, with different raw data files, and do it while
only maintaining one "umbrella” program and a series of smaller routines. Therefore, we
have little or no code duplication. Finally, we have combined STREAMX with HP
command files to limit code duplication. These uses are detailed below:

Program Prompt ::USE Files

When creating generic programs or jobs, modular code is typically easier to use and
maintain. One way to achieve additional modularity is to place all program prompts in an
external ::USE file that is called by the main job. This way, if prompts change in a
program, all you have to do is change the external file, instead of an entire job. This also
alleviates the problem most generic "umbrella” jobs run into; how to handle a different
number of prompts in different programs of the same type.

For example, if program A prompts for just input data and output data, while program B
prompts for both of those plus a couple of numeric values, these programs could not be run
by a single job without a lot of extra logic ("if program = B then prompt for numeric
values," etc. ). Notice the example below:

Overall STREAMX job

: RUN ?Program name to run?.EXE.PROD
:: USE ?Prompt ::USE file?.INCLUDE.PROD

Prompt ::USE file if running program A with above job

?Name of raw data?
?0utput file name?

Prompt ::USE file if running program B with above job

?Name of raw data?
?0utput file name?
3
5

oo
bRy

STREAMX as a Second Language
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Both programs can now use the same job to run them; it's just the ::USE files that change.
You have now created modular code, and ideally only need one STREAMX job ever again.

Menu-driven Programs

Menu-driven programs can reduce the need for multiple programs or for extensive
customization in programs. Generic code reduces maintenance and simplifies code
management.

A simple menu-driven utility could look like this:

::ASSIGN OPTION = " "

: :PROMPT STR INFILE = "Name of file to be acted upon”
: :WHILE OPTION <> '//"

:: ECHO Ways to modify files:

:: ECHO

:: ECHO SO = Sort {INFILE} RU Purge {INFILE}
ECHO CO = Copy {INFILE)} RN Rename {INFILE}
ECHO

PROMPT STR OPTION = "Step to do (RN etc., // to exit)";
: CHECK = (len(OPTION) = 2)
: :ENDWHILE

.
B

At this point, the user can select a step (e.g. SORT or PURGE), and can be directed to the
correct STREAMX subroutine:

::IF UPS(OPTION) = "SO" THEN
:: USE SORT.JOBSUB.STREAMX

: :ENDIF

::IF UPS (OPTION) = "PU" THEN

:: USE PURGE.JOBSUB.STREAMX

: :ENDIF

The sort subroutine could then look like this:

::ECHO  -===c==--—- SORT FILE
: RUN SORT.PUB.SYS
INPUT {INFILE}
OUTPUT ?Full name of sorted output file?
KEY ?Sort key?
END

You can now include more options as needed. Whenever you add a new option, just add it
to the menu program and create the new subroutine. You may notice the use of INFILE as a
standard variable name. Because of the global nature of STREAMX variables, establishing
some common variable names as "reserved variables” will make using subroutines easier.
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Combining STREAMX and HP Command Files

Sometimes you may want to use a certain logic interactively; other times you may want to
use the same functionslity in a batch-mode job. By combining HP command files and
STREAMX, you can do both without duplicating code. The process involves writing a HP
command file with all the parameters needed, then creating a STREAMX file that prompts
for the appropriate parameter information and calls the command file.

' Example HP command file PRGRP.CMD.SYS

PARM GROUP = " "

COMMENT PRGRP: Print all files in a group to the line printer
FILE LP;DEV=LP;CCTL

ECHO

RUN MPEX.PUB.VESOFT; PARM=1;INFO= "DRINT @. ! GROUP ; OUT=*Lp"

Ex e of X code calling the abov.
: :PROMPT STR GROUP = "Group to print reports from"

::ECHO Printing all reports in {GROUP) group of {HPACCOUNT}
: :PRGRP.CMD.SYS {GROUP)

Note that you can call a command file from either STREAMX interactive mode or job run-
time mode.

Advanced Programming Techniques
- Self-documenting Job Streams

After making your programs generic and modular in nature, adding a feature such as self
documentation is relatively easy. There are two ways to accomplish this. The first involves
writing all steps and pertinent information to an external file as the program or job runs, thus
creating an accurate report of what was done. The second is to create the documentation of
steps and appropriate information up front, and have the documentation control what the
program does.

Post-execution Reporting
This is simply writing information to a file. The file must be opened at the beginning of

execution, and as each successive step is executed, more information is written to the file.
One such example file is shown below:

STREAMX as a Second Language
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THU, MAY13,1993,3:13 PM Starting Template Clock= 3
THU, MAY13,1993,3:13 PM Starting Step 3 File merge Clock= 3
THU, MAY13,1993,3:19 PM Completed Step 3 File merge Clock= 11
THU, MAY13,1993,3:19 PM Starting Step 4 Data SortClock= 11
THU, MAY13,1993,3:20 PM Completed Step 4 Data SortClock= 17

Important information in this case includes the date, time, step description, and information
on CPU usage. Smcethlsreportnsbemgcmtedasthcjoblsexecnung, the user can tell
exactly where the process is in relation to completion, and can abort the job if something
goes wrong.

Program-control Documentation

Another way to integrate documentation with execution is by using the documentation to set
up the job. This is very similar to the menuing option. Instead of entering information from
the keyboard, the user can set up a documentation file that the STREAMX program can read
when setting up the job.  One example of a tabular setup file is below:

Widgets 'R Us 1092 UPDATE UPDATJOB Keith Raisch

*

PRECONVERT PROGA RAWDAT1 KSAM preconvert

KSAM BUILD KSAMUTIL OUTPUT1 Create KSAM file

SORT SORT.PUR. SYS OUTPUT1 Sort the rawdata file

PURGE OUTPUT1 Don't need output any more
RENAME SORTDAT1 Rename sort data for storage

In this case, we've identified the company, process description, job name, and operator name
at the top. In the heart of the file, we have the step name, the program to run, the rawdata
for the program or step, and a comment for job documentation.

By keeping the setup table as a stored file, you have documentation of the process handy,
and any changes needed for subsequent runs — more programs/steps, different rawdata files,
etc., - can be handled easily.

yusmgbothmthodsofdocumentanon, youcanhavethebestofbothwoﬂds and can

compare what was supposed to happen in a process to what really did happen during process
execution.

Creating Accurate Test Environments

When creating a test environment for new programs, data, or even systems, it is important to
mimic as closely as possible the actual production environment. The closer your test cases
are to actual situations, the less likely it is that unexpected problems will arise. STREAMX

is a great tool for simulating “"battlefield conditions.” With STREAMX you can test
programs under different conditions by just changing a few variables.

STREAMKX as a Second Language
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One accurate way to create a test environment is by inserting a file containing only file
equations for testing purposes at the beginning of your job. This is done with a ::USE file
created for testing. You can build the testing logic into your job like this:

: :PROMPT STR TEST = "Test run or production run (T/P) [P]l";

: DEFAULT= "P"; CHECK = (UPS(TEST) = "T" OR UPS (TEST) = "P")
:IF UPS (TEST) = "T" THEN

: USE ?Full name of mting file equations file?

nmnr

s oo se se

Be warned that file equations can be a dangerous thing if you're not aware that you're using
them. The important thing is not to forget when you have equations active. Using as few
ﬁleequanonsaspossnblewnllhelpyoukeepmkofwhatmbemgmodnﬁedandkeepyour
testnmclosertotheacmalpmgnmprocessmgcondmons

Anothetwaytocreateatestenvirmmtistosetupanoveralltesﬁngjobtopuallelyom
overall processing job. You can use the same menus for both "umbrella” jobs and have the
same options available, but you can tailor the testing job to fit the testing environment,
provided the environment is consistent for all of your testing.

For example, say part of your production job looked like this:

"RuN ?Program name?.EXE.PROD
: USE ?Prompt answers file?.INCLUDE.PROD

s ee se e

then the corresponding part of your test job could look like:

: RUN ?Program name?.TEST.PROD
:: USE ?Prompt answers file?.TEST.PROD

o
e

At this point, you could build an overall umbrella job, with one of the first prompts being
whether or not this was a test case. If testing, yoncouldcalltheteshngloglc,nfnot call the
production logic.

Again, it is important that the test environment is as similar as possible to the production
environment. If you create modular pieces of code, keeping things the same is easier to
accomplish because you can use the actual production code in testing.

STREAMX as a Second Language
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KSAM file, VPLUS file access

STREAMX can read KSAM files relatively easily using the VEFREADBYKEY function.
You can take advantage of this for both KSAM files, and for VPLUS forms files, provided
you first translate the VPLUS information into a KSAM file.

For VPLUS forms files, first translate the information into an ASCII flat file format. You
can do this by using the Interex Contributed Software Library utility VPLUS2PC. This
ASCII file can then be translated to a KSAM file to speed up access. Using the
VEFREADBYKEY function, you can access KSAM information quickly and easily, and
turn this information into usable STREAMX information.

Example KSAM read:
;;ASSIGN KSAMFILE = "ACCTDEFX"
: :ASSIGN FNUM = VEFOPEN (" {KSAMFILE} ,hOLD")

: :PROMPT STR KSAMKEY = "field to retrieve from KSAM"
: :ASSIGN KSAMKEY = KSAMKEY + " "

: :ASSIGN REC = VEFREADBYKEY ({FNUM}, "{KSAMKEY[0:14]}", 0)
: :ASSIGN VALUE = RTRIM(REC[15:65])

:ASSIGN VALUE = RTRIM(VALUE)

.

;MSIGN VEFCLOSE ( { FNUM})

The above method works well in situations where you have to look up information in a table
based on unique search keys. Make sure you re-create the KSAM file at the beginning of
each run of your program to insure that you have the most current copy of the KSAM file
information.

Conclusion

STREAMX can be a valuable tool in job creation and execution, as well as serve as a
secondary programming language. Few tasks are beyond the capabilities of STREAMX,
although STREAMX may not be the best tool in all cases. As with any set of tools, you
must find the right tool for the job, and use it to its full potential.

STREAMX is also a great "structured language® for non-programmers, who can use
programming concepts without all the overhead of a structured language. Non-programmers
in our shop have been able to write their own STREAMX programs, saving the
programming department extra work, and giving users a tool of their own.

As with any program or system being developed though, user involvement and input are

crucial to the success or failure of the system's acceptance and usefulness. Keep users "in
the loop" as far as design decisions go. Ask them to evaluate the feel of the new system, and
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simulate the questions that they must answer when using the system. If the users don't like
the product, they won't use it. No matter how sophisticated the system is, it's worthless if
no one uses it.

As systems designers and implementers, avoid being constrained by the stated bounds of a
product. Always try to find new uses for your tools, and you'll be more prepared than ever
to face any challenge thrown at you. Don't fall for that "I y'am what I y'am and that's all
what I y'am" stuff; that only applies in the cartoon world!

Advanced Program Examples

Appendices A and B are examples of some of the advanced programs used at MEDSTAT
Systems. These programs show the concepts described in this paper, and also the degree to
which the concepts can be applied. Only a portion of the actual code is included; full code
for the following programs could (and does) fill a small book.

Appendix A -- DOITALL
This program is designed to run many different types of jobs, including custom ::USE files
for the cases that don't fall under any other option. DOITALL is highly modular, as each

box on the accompanying flow chart is a separate job. While source code is included for
only some parts of the process, the concepts are the same for the whole program.

Appendix B - DOITALL2
This program is an example of a table-driven program, with an example table to show the

run. The table itself is documentation of the process; therefore, we can see exactly what was
done during execution. This appendix also includes an example of a job-driving table.

STREAMX as a Second Language
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::cmMENT *****ﬁ*********i*****i*t***‘l*i****iﬁ*i*************i*ﬁ**ii*t
: :COMMENT * System: The MEDSTAT Systems, Inc., Copyright 1992

: :COMMENT * Job: DOITALL

: :COMMENT * Function: Driver program for database creation jobs.
:;CQNENT ********t******t**i******************itt***ttt***********i*i

: :setjcw STREAMXVARAREASIZE=11000
::assign current_dbver = "165"

cho Please select which of the options below you wish to perform:

Q
=2
o
<
3

e

e

e

echo I = New Installation

e Database Update

eche T = CP Program Testing

prompt string jobtype = "Which type of job (I, U, T) fui»; &

: default = "U";check = (ups(jobtype)="I" or ups(jobtype)="U" &
H or ups(jobtype)="T") :

:assign jobtype = ups(jobtype)

prompt string dbver = &
"DB version to use (DB version number only) [{current_dbver}]";
default = "{current_dbver}"; check = (len(dbver) = 3)

:assign dbver = "DB" + dbver

secho

:echo Using DBversion {dbver}

:echo

echo

comment Determine which ::USE file to access
echo

if jobtype = "I" then

use install.JOBSUB.database

e

if jobtype = "U" then

use update.JOBSUB.database
ndif

f jobtype = "T" then

use test.JOBSUB.database

= 0

comment Remove files no longer needed
if fexists("acctdefx") then

STREAMX as a Second Language
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DOITALL.JOB.DATABASE

Opening
screen

Install

INSTALL.JOBSUB|

Test? .

Update

UPDATE.JOBSUB
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Full UPDATE job diagram
(only a few options are detailed in the included code examplas)
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COMMENT ‘!r*i********************************t***ﬁ***&*i***********t**
COMMENT * System: The MEDSTAT Systems, Inc., Copyright 1992
OMMENT * Module: UPDATE

C
COMMENT * Function: Set up job for hpdating databases

CWENT **it***************t*******t**t****************i***ti*******
e

e

e

a

cho This will create a job for updating a database, using the standard
cho Custom Programming jobs.
ssign update_step = " "

:while update_step <> "//"

: echo

: echo :

: echo KS = KSAM file updating )

: echo CO = Claims convert (with or without sorting)

: echo MI = Misc. file functions (Sorts, purges, Cust USE files etc.)
: echo ST = To see previous steps up to this point

: echo // = Done with Pre-template job

:  echo - i -

¢ prompt STRING update_step="What step do you wish to do (CO etc.)";&
: check=(len(update_step) = 2)

: echo

assign update_step = ups(update_step)

if update step = "KS" then
use KSAMUPDT.JOBSUB.DATABASE
endif

if update_step = "CO" then
use CLAIMCNV.JOBSUB.DATABASE
endif

if update step = "MI" then
use FILEMOD.JOBSUB.DATABASE
endif

: if update_step = "ST" then

: use STEPLIST.JOBSUB.DATABASE
: endif

:endwhile

:prompt string yn = "do you wish to run an additional job (Y/N) [N]"; &
H default = "N"; check = (ups(yn) = "Y" or ups(yn) = "N")

:if ups(yn) = "Y" then

¢ use addjob.jobsub.database

cendif

E

0J
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COMMENT e de e de e de de Je de de e de e de e e e e de de e e e e e e e o e e e e e e e e e e ke e e e e e e ke e o e e e e e e e e e e e ok
COMMENT * System: The MEDSTAT Systems, Inc., Copyright 1992

COMMENT *  Module: FILEMOD
[of
[of

OMMENT * Function: Modify files (sorts, copy's, purges, etc.)
M‘ENT e e de Je de e de e e de s e e de e de e e de e e de e e ok e de e e de e e ok ol e ke e e e e e e o e de e e e o de de e e o ol o o e e e

: check = (len(filemod step) = 2)
tassign filemod_step = ups(filemod step)
:if filemod step = "SO" then
mment ---------------- SORT FILE
echo  —=—===-—c——————o SORT FILE
use sort.jobsub.database
assign STEP_INFILE = sort_rawfile
assign STEP_OUTFILE = sort_sortfile

echo
echo  ===-c—s—meoe—e-- SPECIAL/MISCELLANEOUS WORK ======m======
::echo
! comment
fcomment -=—=—===-—----- SPECIAL/MISCELLANEOUS WORK ----=---=-----
! comment
::assign filemod step = " "
::echo
::echo Ways to modify files:
::echo
::echo SO = Sort a file
:techo MF = Merge files
: :echo US = Custom ::USE file
::echo
::prompt string filemod_step = "Step to be done (SO, MF, etc.)"; &
1

if filemod_step = "MF" then
omment ————=---———----- MERGE FILES
echo  ===-e--———oe—ooo MERGE FILES

prompt string STEP_INFILE = " (MULTIPLE FILES)"

ru SORTMATE

1 ?Files to merge (separated by commas)?

:: prompt string STEP_OUTFILE = "Merged output file name"
O {STEP_OUTFILE}

K 1,1

E
stendif
::if filemod step = "US" then
! 1t CUSTOM ::USE FILE
itecho  —--——---cecomeo- CUSTOM ::USE FILE
:: use ?Full name of file to ::USE?
s:endif

STREAMX as a Second Language
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B-- L12

COMMENT * System: The MEDSTAT Systems, Inc., Copyright 1992
COMMENT * Module: DOITALL2

COMMENT * Function: Driver program for database creation jobs
COMMENT e e de de e e e de de de e e e de ke de de e de e de e de e e e e e e sk e e e ol o e e Sk ke o ke Sk e e ok e e e o e e e e ke e e e e
etjcw STREAMXVARAREASIZE = 11000

rompt str tablename = "Job table file name "

T 0

( (**t*-ﬁ*****kﬁ*******'r**lr*******Q‘ﬁ***ﬁ*****i*ﬁt******ﬁ****ﬁ**ti*t**i ) )

{(* List the job steps *)}
e e e e e de e de e de e de de e e de de e de de de e de e de e e e e e e ol ke e e ok e e ke e e o e e e e e e e e e e e e e e e e e e e e e e e
( )

assign fnum = vefopen ("{tablename},old")
assign eof = vefinfo ("{tablename}").eof
assign step = 1

assign i =1

ssign BUFFER = vefread({fnum})
ssign title = BUFFER[0:30]
ssign jobname = BUFFER[30:8)
ssign opname = BUFFER[40:40]

:echo

while i <= eof
assign BUFFER = vefread({fnum})
if BUFFER[0:1] <> "*" then
assign stepname = BUFFER[0:20]
assign progname = BUFFER[20:10]
assign step_infile = BUFFER([30:10]
assign COMMENT = BUFFER[40:30]
endif
assign i= i + 1
endwhile

((**************t****k**t*******t************************t*******i*))

{(* Set up the optional test sequencing *)}
*******ﬁ******i*****ﬁ*******Q**h*ﬁ*ﬁii***t***ﬁ*******t********i**
{ )}

prompt str YN = "Is this a test run (Y/N) [N]";default = "N";&
check = (ups(YN) = "Y" or ups(YN) = "N")
if ups(YN) = "Y" then
use ?File equations file name?

tassign err = vefclose({fnum})
tendif
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1 { (*t*i***************ttt******t*******u**i*tt***t**i**t*******t***t*) }

s (* Set up the jobs according to the job table. *)}

EERt (****inn*****it****t******ﬁt**-ﬁ*ti-A-tit*wtti*ﬁiﬁt*t*t«**tﬁq**ti**i*wﬁ) }

::assign fnum = vefopen("{tablename},old")
::assign eof = vefinfo("{tablename}").eof

:assign BUFFER = vefread({fnum})
tassign i =2

:while i <= eof .
assign BUFFER = vefread({fnum})
if BUFFER[0:1] <> "*" then
assign stepname = BUFFER[0:20]
assign progname = BUFFER[20:10]
assign step_infile = BUFFER[30:10]
assign COMMENT = BUFFER[40:30]

omment e e e e e de ok ok de e de e e e e ok e e e o e e e ok e e e ok e e e e o e ke e e e e e e e e ok e e e e o e e e e de e ke

omment {stepname} - {COMMENT}

:C
1
:comment e e e e s e Sk e e e e e e e e ok ke e e e ok e de ok e e e ke ok e e ke e ok ke e e e ok e e ok e ke e ke ke e e ok e sk de de o
:C

cho e e e e e e e e e e e ke s e ke o ke o e ke ok ke ok e e e e e e e ok ok ok s e e e e ke ok ke e e e e e e e e dede e e e e

e

e

echo Set up for {stepname} - {COMMENT}

echO **‘ﬁ'ﬂt**t*********ﬁ***t****t****i******i**************i*t*****
e

ssign stepname = ups(stepname)
ssign stepname = rtrim(stepname)
ssign stepname = ltrim(stepname)

[T

if stepname = "SORT" then
RU SORTMATE
I {step_infile}
O ?Name of sorted data?
K ?Sort key?
E

o ee e

if stepname = "CONVERT" then
RU {progname}

: assign inclfile = progname{0:5] + "I" + progname[6:2] + ".INCLUDE.DATABASE"
H echo inclfile = {inclfile}

: use {inclfile}

sendif

endif

assign i = i + 1
endwhile

ee e s se s se se as e as s ee e ee

:assign err = vefclose({fnum})
EOJ
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Process table for DOITALL2

Client ABC
L]

SORT
CONVERT
CONVERT
CONVERT

Y

1Q92 UPDATE  CONVTEMP

RAWDATA2
C179107A SORTDAT
C179207A RAWDATA3
C17930XA RAWDATA4

Keith Raisch

claims data sort

convert sorted data
convert form II raw data
convert form III raw data
(creates EDITIII, ZPRMIII)
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The purpose of this paper is to present a common sense
approach to managing an MIS Department. The target
audience might be ... ~

- MIS Managers with little experience

- Developers of 'in-house' software

- Recently appointed MIS Managers who have
inherited a shop with no formal naming
conventions

- Those interested in a parameter driven
Job Streamer

I make no excuse for the distinct lack of those
impressive-sounding = acronyms which proliferate the
world of computing. And as for the content, well it is
about as far removed from icons and graphical user
interfaces as wet and windy Scotland is from hot and
humid Florida. The material presented herein is a
humble attempt to help managers of poorly organised
shops establish some sort of order without having to
spend an arm and a leg or whatever other parts of the
anatomy might be marketable.

In 1978 I assumed my first data processing manager's
position. The company had ‘aged' custom-developed
software with sparse documentation. There was no
packaged software suited to the business and I was
forced to embark upon writing all software 'in-house.
Early in 1979, I derived a set of house-keeping
practices which have served and continue to serve me
and my employers for longer than I care to remember.

The nucleus is composed of SEVEN files, maintained
within the confines of the systems department. These
files are as follows:

1. USER - User Profiles which reflect the User's
Identity (same as HPUSER), Name, Password, Telephone
Extension, Log-on Menu. The idea is to dispense with
the 'colon' prompt and always display a log-on screen
which invites the user to enter a PASSWORD, prior to
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displaying a Menu. By maintaining such  a file,
Passwords can be dynamically changed every month or
whatever.

Please refer to a sample layout for such a file. It's
purpose will perhaps become more apparent later. Note
the use of fields which track the Date Created and the
Date, Time and User Id for the last time the record was
updated. These fields should be accommodated on every
record on every file in a database.

"User—Profiles"

r—File—USER

Item UR_USER
Begin Structure
Item UR_INITIALS
Item UR_DEPT UNIT
End Structure
Item 2Z_FIRST NAME
Item ZZ MID_INITIALS
Item ZZ_LAST NAME
Item 2Z_TEL_EXTENSION
Item UR_SECURITY_ LEVL
- Item UR_PASSWORD
Item UR_MENU_SIGN_ON
Item UR_PORT_ID
Item ZZ_DATE CREATED
Item 2Z_LAST_ UPDATED
Item ZZ_TIME_UPDATED

2. MENUNAME - Menu Names and Descriptions. Each User
Menu is assigned a unique 4-character identification,
preferably mnemonic. For example, Menu IMRR might be
Inventory Management Report Request, Menu IMFM might be
Inventory Management File Maintenance and so on.
Similar functions are grouped together on the same
menu. It is also preferable, but not always practically
feasible, to 1limit the number of menu options so
improving visual appeal and readability.

—F ile—MENUNAME——"Menu—Names"

Item MX_MENU_NAME
Item MX_MENU DESC
Item UR_USER

Item ZZ_DATE_CREATED
Item ZZ_LAST UPDATED
Item 2Z_TIME_UPDATED
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3. MENUOPT - Menu Options.
option reflects what is
Narrative fields facilitate
Menu Option. The '‘key' to
long and is the Menu Name
option. For example, IMFMO3

The description for each
displayed on the menu.
further explanation of the
this file is 6-characters
suffixed by a 2-character
would be Menu IMFM, Option

03.

—File—MENUOPT——"Menu—Options"

Item MZ_KEY
Begin Structure
Item MX_MENU_NAME
Item MZ_MENU OPTION
End Structure
MZ_MENU_OPT_DESC
UR_USER
ZZ_DATE CREATED
ZZ LAST " UPDATED
ZZ TIME . UPDATED

Item
Item
Item
Item
Item

4. MENUPARA - Menu Option Parameters. A Menu Option may
have execution-time parameters so that when a User
chooses a particular Menu Option then he/she is
prompted to respond to one or more questions. For
example, for an Inventory Transaction Report a User may
be asked to dictate a RANGE OF DATES for extracting
Transactions within a particular time period. Each
parameter record will have a prompt (i.e. the question
being asked), a validity range for the response and a
default response. The file index is an 8-character key
which is a concatenation of the Menu Option with a 2-
digit Parameter Number. This facilitates having upto 99
parameters per Menu Option. In fact I reserve
Parameters 90-99 for global purposes such as User- Id4,
Printer Id, # Copies to print, Type of Stationery,
#Labels across a page, Job and Printer Priority and so
on.

[ Note if the Menu Option is submitted for Batch
Processing then these parameters will be dynamically
substituted into the Job Control Language to be
streamed - see later. ]
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—File—-MENUPARA

"Menu—-Option—Parameters"—

Item MY _KEY
Begin Structure
Item MX MENU NAME
Itenm MZ MENU ™ _OPTION
Item MY . PARAMETER NO
End Structure
Item MY PARA PROMPT
Item MY PARA . ALPHA Q
Item MY | PARA LENGTH
Item MY | PARA FROM_ VAL
Item MY PARA  TO VAL
Item MY PARA | RANGE
Itenm MY_PARA_DEFAULT
Item UR_USER
Item 22 _DATE_CREATED
Item 22 LAST '_UPDATED
Item 2Z TIME ,_UPDATED

5. PROGNAME - Program Names. Once a Menu Option is
selected, Programs are executed. For example, a Program
may extract, sort and report Inventory Transactions.
User parameters may dictate which Part Numbers are to
be extracted, how to sort the data and how many copies
to print. Program Names are 8-characters 1long, a
concatenation of the Menu Option with a 2-digit Program
Number. For example, Programs IMRR0401 & IMRR0402
(group OBJECT) relate to Menu IMRR, Option 04 where
Program 01 may extract the data and Program 02 generate
the report. Note that the source programs would be
stored with the same names in group SOURCE.

[ Some Menu Options may facilitate submitting a JOB for
batch processing. The file to be streamed would have an
8-character name which would be similar to actual
Program Names, viz. a concatenation of the Menu Option
with a 2-digit 'Job Control Language' File Number, for
example file IMRR0401 (group JCL) may be streamed from
Menu IMRR, Option 04 and so on. Note that run-time
parameters (courtesy file MENUPARA) would be prompted
for and 'substituted' in the file before streaming.
This suggests adopting a standard for embedding
parameters in a Job Stream. I use 'curly braces' so
that {01} would be parameter 01, {02} would be
parameter 02 and so on. The program scans each command
line to be streamed, searching for the opening brace
'{* and if found, dynamically substitutes the User's
response to that parameter prompt. And so on until each
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line has been fully ‘'parsed'.]

—F1ile—PROGNAME——"Program—Names"

Item PX_KEY
Begin Structure
Item MX MENU NAME
Item MZ MENU_ OPTION
Item PX_PROG_NUMBER
End Structure
Item FI_FILE NAME
Item PX PROG DESC
Item UR USER
Item ZZ_DATE_CREATED
Item ZZ_LAST UPDATED
Item ZZ TIME_UPDATED

6. FILENAME - Data File Names. A record is created for
each permanent data file. This same record contains a
description of the file and perhaps even the Maximum
Number of Records for ‘allocation. By maintaining this
file, a relationship between PROGRAM and FILE Names is
established. It becomes very easy to gauge the 1mpact
of having to amend a record layout by simply reviewing
all of the affected Programs.

[ Such a facility promotes systems integrity and is
particularly useful in a changing environment, a sort
of quasi documentation. ]

—File-FILENAME——"File—Names"—

Item FI_FILE_NAME
Item FI_FILE_DESC
Item FI_FIELD PREFIX
Item FI_FILE_REC_CAP
Item FI_FILE_REC_USED
Item UR_USER

Item 22 _DATE_CREATED
Item 2ZZ_LAST UPDATED
Item ZZ_TIME_UPDATED
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7. JOBS - Job Numbers. Each time a User elects to
submit a Job for BATCH PROCESSING, a record is created
with a key which is a concatenation of HP's Job Number
and the Date. This file facilitates printing a 'JOB
ORDER FORM' for the Computer Operator, detailing the
User's response to Parameter prompts (MENUPARA) and any
speclal instructions from the User. This file is also
used in combination with HP's log files to facilitate
internal billing for computer time and resources. See
later.

—File—JOBS8—————"Batch—Jobs"

Item JB_KEY
Begin Structure
Item JB_JOB NUMBER
Item ZZ DATE CREATED
End Structure
Item MZ_KEY
Begin Structure
Item MX MENU NAME
Itenm MZ MENU OPTION
: End Structure
Item UR _DEPT_UNIT
Itenm GL ACCOUNT NO
Item JB | _DATE REQUIRED
Item JB TIME | . REQUIRED
Item JB PRINT ' COPIES
Item JB_. LABEL TYPE
Item JB LABEL . , ACROSS
Item JB MAG TAPE TYPE
Item JB_DISKETTE TYPE
Item JB_INSTRUCTIONS
Item JB . ,_LINES PRINTED
Item JB TRANS | _ADD
Itenm JB TRANS | _DEL
Item JB TRANS _MOD
Item UR_USER
Itenm 2Z_LAST UPDATED
Itenm 2Z_TIME UPDATED

Perhaps we should take a look at how the aforementioned
melds together to help organise a computing
environment. Users may be identified by their Initials
suffixed by their Department Number, for example JD510
might be John Doe in Department 510. John might log on
thus ... 'HELLO JD510.MIS' and the Account UDC would
respond with the log on screen, inviting the user to
enter a PASSWORD and perhaps a MENU if the User is
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qualified to access more than one menu, otherwise the
default menu is displayed. See the 1log-on Screen,
referenced 'SYMO' in top right hand corner. The User is
given three attempts at the password, thereafter the
log-on simply aborts and a message is sent to the
operator.

MODE: ACTION: Ref. SYMO

Johnson Hill Press
MIS Department

User Id........:. GG630 Gordon W Gavin

Password.......: .
01 Publication....: 244 PRO Magazine
02 Menu Name......: adml AD SALES

Assuming the User enters a valid password, a Menu is
displayed (see Screen referenced ‘ADM1'). Menu and
Program Screens are laid out in a standard and
consistent fashion. In the example shown, the Date and
Time appear on the top left hand corner. The Menu Name,
the User Id and the Port# (workstation) appear on the
top right corner. The Menu is entitled 'AD SALES' and
guess what, this title is retrieved from file MENUNAME!
Similar Menu Options have been grouped together under
four sub-headings, viz. 'Order Entry', 'File
Maintenance', 'Issue Functions' and 'Other'. The first
two categories deal with on-line transaction entry. If
a User elects to enter Menu Option 03, 'MISCELLANEOUS
ORDERS', then the first PROGRAM to execute will be
ADM10301. The Program Name is a concatenation of the
Menu Name, the Menu Option and a Program Number ...
'ADM1' + '03' + '01'. If other programs are invoked to
service this same Menu Option, then the Program Names
simply run in sequence - ADM10302, ADM10303, and so on.
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MODE: ACTION:19 ) ” Ref. ADM1

Date 06/25/93 PRO Magazine User GG630
Time 8:07:53 ~ AD SALES o Wksn 214
Order Entry Issue Functions
01 CONTRACTS 13 ACKNOWLEDGEMENTS
02 SPACE ORDERS 14 ISSUE PLACEMENTS
03 MISCELLANEOUS ORDERS 15 SALES BOOKED
04 COMPETITOR ADS 16 AD SIZE ANALYSIS
- 18 PRELIM BILLING
File Maintenance 19 ADVERTISER INDEX

20 CLOSE ISSUE

05 AD CAPTIONS,PRODUCTS

06 AGENCIES Other

07 CLIENTS

08 CLIENT/AGENCY PRODUCTS 95 Display - QUEUES
09 CONTACT NAMES 96 Menu ADM3- MANAGER
10 PRINT-TEXT MESSAGES 97 Menu ADM4- FEATURES
11 EDITORIAL FEATURES 98 Menu SAM1- ANALYSIS
12 SALES DIARY ) 99 DATABASE INQUIRY

The Menu sub-heading 'File Maintenance' simply
facilitates Adding, Deleting or Modifying records
interactively. ‘

'Issue Functions' suggest actions which perform
specific tasks, tasks which probably will generate
printed output. Menu Options 13 through 20 may be run
either in BATCH or SESSION.

The last Menu category is 'Other' which offers
miscellaneous options such as displaying Job and Print
Queues or calling other menus in order to navigate
across a system.

To illustrate the use of files MENUOPT and MENUPARA,
let's select Menu Option 19, the 'ADVERTISER INDEX'.
The User is presented with a 1list of questions,
courtesy of Screen SYM00000 (refer). The top half of
this screen confirms the Menu, the Option chosen and a
Description from File MENUOPT. The questions in the
upper portion of the screen reflect a common set of
questions which invite the User to indicate 'Batch or
Session', 'Job & Printer Priority', 'Other
Instructions' and so on. The duestions in the lower
part of the display are extracted directly from File
MENUPARA ... these constitute the run-time parameters.
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Note that the default response is displayed to help the

User.

MODE: ACTION:

Ref. SYM00000

| Menu: apM1 | opt: 19 | aADVERTISER INDEX

BatchJob/Session..: B

Date Required YMD.: 930625
Preferred Printer.: 251
Label/Forms Type..: BLUEBAR
Printer Priority..: 8

Job Priority...: 8
‘Time Required..: 9:30

#Copies..
#Labels A
Mag Tape

Other Instructions: Sample for INTEREX '93

eeesess X
Cross.:
reqd..: N

Question Answer Default
01 Publication ISSUE# ? ...... 9306
02 Print NAME only ? ......... N Y
03 Create TYPE-SET file ? .... Y N

In the example shown, the User elected to submit a
BATCH JOB. The parameters are dynamically substituted
into file ADM11901.JCL.MIS which is then streamed for

processing.

"Wwhat’s in a name anyhow ?" - Paper# 5040 - 9



The Job Control Language file 1looks something 1like
this, PRIOR to parameter substitution -

!JOB ADM11901, {98} .MIS,AD; INPRI={92}
!{Comment

{Comment Job Name: ADM11901.JCL

!Comment Desc....: This job will generate an

!{Comment ADVERTISER INDEX for an Issue
!Comment Params..: 01= {01} - Issue to select
!Comment -02= {02} - Co. Names ONLY ?

! Comment 03= {03} - Create TYPESET ?

! Comment 98= {98} - User Identity

! Comment 99= {99} - Publication Code
{Comment Files...: ADVERT - Ad Insertion Orders
{Comment - ADVI{99} - INDEX to TYPE-SET

!{Comment Programs: ADM11901 - extract Clients

! Comment ADM11902 - print INDEX and

! Comment create TYPE-SET
!Comment Reports.: Ref ADM11902- Advertiser Index
!Comment Progrmmr: Gordon Gavin- 29th Nov. 1989
{Comment Rev #1..:

!Comment—-~--

!Comment Select Advertisers for the Issue

! Comment

!Setvar QTYPESET '{03}'

I1If QTYPESET = 'Y!

! Build ADVI{99};REC=-64,32,F,ASCII;DISC=512
!Endif

'File PUBISSUE;SHR;LOCK

!File  ADVERT;SHR;LOCK

!File CLIENT;SHR;LOCK

!File ADM119;DEV={97}, {93}, {96}
!Run ADM11901.0BJECT.SYSTEMS

@0 00000000 e0cs00cc0000 0000000000000

{Eoj
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and AFTER parameter substitution, like this -

{JOB ADM11901,GG630.MIS,AD; INPRI=8

! Comment

!Comment Job Name: ADM11901.JCL

{Comment Desc....: This job will generate an

{Comment - ADVERTISER INDEX for an Issue
{Comment Params..: 01= 9306 - Issue to select
!{Comment 02= N - Co. Names ONLY ?
!{Comment 03= Y - Create TYPESET ?

! Comment ; 98= GG630 - User Identity
{Comment 99= 244 - Publication Code
!{Comment Files...: ADVERT - A4 Insertion Orders
!Comment ADVI244 - INDEX to TYPE-SET
!Comment Programs: ADM11901 - extract Clients
!Comment e ADM11902 - print INDEX and
!Comment create TYPE-SET

!Comment Reports.: Ref ADM11902- Advertiser Index
!Comment Progrmmr: Gordon Gavin- 29th Nov. 1989
!{Comment Rev #1..:

!Comment-~--

!Comment Select Advertisers for the Issue

! Comment

!Setvar QTYPESET 'Y!

11If QTYPESET = 'Y!

1 Build ADVI244;REC=-64,32,F,ASCII;DISC=512
1Endif

IFile PUBISSUE; SHR; LOCK

IFile ADVERT; SHR; LOCK

{File CLIENT;SHR;LOCK

IFile ADM119;DEV=251,8,1

{Run ADM11901.0BJECT.SYSTEMS

@@ s e eecerecesses00c00000000000000s00e

e eecceccccccsosscsss 000000000000

{Eoj

By reviewing the before and after, you will see where
dynamic parameter substitution has occurred.

‘Meanwhile back at the ranch (computer room), a COMPUTER

JOB ORDER has been printed for the Operator's
convenience and File JOBS has been accordingly updated.
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Refer to the sample COMPUTER JOB ORDER form which
records the User's instructions and parameter
responses. This form can be married to whatever other
materials are to be despatched back to the user (refer
SYM00002.)

Date 06/25/93 COMPUTER JOB ORDER Ref. SYM00002
Time 08:08:42 Johnson Hill Press User GG630

Job Number.....: 0822 [ Menu: ADM1 Option: 19 ]

Job Description: ADVERTISER INDEX
: Yo for a particular Publication Issue

Department.....: 244 PRO Magazine

User Name......: Gordon Gavin [ Job Priority: 8 ]

Date Required..: 93/06/25

Time Required..: 9:30

Printer Device#: 251 ' [ Print Priority: 8 ]
#Copies..coouat 1

Labels / Forms.: BLUEBAR

Mag Tape reqd ?: N

| Other Instructn: 8Sample for INTEREX '93

Publication ISSUE# ? ...... 9306
Print NAME only ? ¢ceccecee N
Create TYPE-SET file ? .... Y

Parameter # 01
02
03

s oo oo
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Finally, let's have a look at the report generated by
this Job. As you may recall, screens adopted a standard
format and reports are no exception. See sample report
Ref ADM11902, created by Menu ADM1, Option 19, Program
02. The Date and Time on the 1left, the Menu Option
description is the Heading and the User Id and Program
Name on the right alongside the Page Number. Reports
should always have an '- END REPORT -' message clearly
displayed.

Date 06/25/93 = ADVERTISER INDEX User GG630 Page 5
Time 09:13:21 for Ref. ADM11902
244 - PRO Magazine
Issue# 9306 - June/July 1993

Advertiser Name Page#

 TECUMSEH PRODUCTS CO..c.cccce:oeeceeee 23
900 North Street .

. Grafton, WI 53024-0724

: Tgl 414-377-2700 Fax 414-377-4485

TENNESSEE NURSERYMEN'S ASSOC........ 41
P O Box 57

McMinnville, TN 37110-0057

Tel 615-473-3951 Fax 615-473-5883

WALKER MFG. COc.ccecescsccccccnsanes 17
5925 East Harmony Road

Fort Collins, CO 80525-1362

Tel 303-221-5614 Fax 303-221-5619

Total #Advertisers: 46 Total #Ads: 49

-END REPORT -

Execution-time parameters provide tremendous

flexibility to Users and can contribute to reduced
paper usage, processing times and programming

requests. Parameters can be as simple or as
sophisticated as the application dictates.
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Just to give you a flavour for a more powerful set of
parameters, I have included a partial extract from a
particular Menu ADM4, Option 0l1. Refer. This Option
offers the User the ‘ability to print a Report and/or
Mailing Labels, generate a Magnetic Tape for an Ink-Jet
Machine, Download a File to a PC in a choice of formats
and to Sort the data in a particular order ... and
that's only the first 10 parameters !

MODE: ACTION: Ref. SYM0000O

Menu: ADM4 Opt: 01 | COMPANY CONTACTS

BatchJob/Session..: B Job Priority...: 12
Date Required YMD.: 930601 Time Required..: 10:30
Preferred Printer.: 6 #Copies...coooe: 2
Label/Forms Type..: ADHESIVE #Labels Across.: 3-up
Printer Priority..: 10 Mag Tape reqd..: N

Other Instructions: Sample with MORE PARAMETERS

Qhestion Answver Default

01 Optional REFERENCE Id ..... SAMPLEX
02 Print LIST OF NAMES chosen? N

03 Print MAILING LABELS ? .... Y

04 Print BAR CODE on Label ? . N

05 Create INK-JET Tape ? ..... N

06 FILE NAME for PC DOWNLOAD ? INTX

07 PC FORMAT ? [1=WordP 2=Asc] 2
08 1st SORT [1=Slsrep 2=Comp S
09 2nd SORT 3=Name 4=Zip 6
10 3rd SORT 5=State 6=Rank]| 2

WK ZZKK

LAV IUVEV]

Two other subjects which merit mention are formalising
User requests for Systems and Programming Services and
also maintaining a register of PC Hardware and
Software. The former can be achieved very easily by
facilitating a menu Option to enter such requests into
a file PROJECTS for example. The Project is assigned a
UNIQUE Number such as the Date & Time and the User
enters a description with some sort of benefits
rationale and a required date. The computer prints a
Request Acknowledgement for return to the User while
TWO copies are despatched to the systems manager for
scheduling and allocation to a programmer. One of these
copies is given to the programmer .to act as
authorisation to commence work while the other is
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retained by the manager in a projects 'pending' file.
Programmers record their time (sometimes not a popular
mandate) against each project. By so doing, it is a
simple matter to generate a Project Status Report and
also to bill back internally to the requesting user
department for systems work. See printed Request
sample, reference PJM10102.
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Date 06/25/93
Time 11:56:02

'SYSTEMS REQUEST FORM User BG210
Johnson Hill Press Ref. PJM10102

Project Number.: 930625.1155

Department.....: 210 Equipment Today

Project Type...: NEW PROGRAM - ONE TIME

System Module..: 8A - Sales Analysis

Summary Desc...: This is merely a sample

Benefits.......: Help establish criteria for

deriving a new Rate Card.

Detailed Desc..: Please provide a list of

Advertisers who have run 6 or
more Ads in Competitor Pubs
over the last 5 years.

Date Required..: 93/06/30

Latest Date....: 93/07/07

Requested By...: Bonnie Gable

On Behalf of...: Tom Swetland

Assigned Prgmr.:

Estimated Hours:

Planned Start..:
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Much as I respect Personal Computers, they have at
times been a 'thorn in my side'. Over the last three or
four years, my PC-base of Users has grown dramatically,
so much so that I was fast losing track of monitors,
modems, laptops, software, etc.. The fixed asset system
within the accounting department just could not capture
the information I required such as additional diskette
drives, warranty information, repair records and so on.
Again it was not difficult to establish a couple of
files, MISEQUIP and MISMAINT, to hold such information.
A combination of Serial and Model Numbers facilitate a
unique Xkey for each piece of equipment and, in
combination with file USER, a policing system was
developed to keep a handle on who had what equipment.
This system also helps combat software piracy.
Incidentally, if your company's employee handbook does
not contain a paragraph on this very topic then I'd
recommend that you remedy this situation.

The material detailed herein is hardly earth-
shattering, in fact I would be first to admit that it's
rather olde worlde. It is a simple, straight-forward
approach to computing which does work and costs little
to implement. The 1last figure - Ref. SYM8 - is a
Systems Menu which facilitates maintaining the files
discussed herein.

MODE: ACTION: Ref. SYMS8
Date 06/25/93 Johnson Hill Press User GG630
Time 17:23:42 SYSTEM CONTROL Wksn 214

File Maintenance Report Requests

USER PROFILES

MENU NAMES

MENU OPTIONS

MENU OPTION PARAMETERS

USER PROFILES

MENU NAMES

MENU OPTIONS

MENU OPTION PARAMETER

05 PROGRAM NAMES 25 PROGRAM NAMES

06 FILE NAMES 26 FILE NAMES

07 JOB NUMBERS 27 JOB NUMBERS

08 USER FIELD DEFINITIONS 28 USER FIELD DEFINITION
09 USER PUBLICATIONS 29 USER PUBLICATIONS

10 30 )
11 MIS EQUIPMENT REGISTER 31 MIS EQUIP REGISTER

12 MIS EQUIPMENT MAINT 32 MIS EQUIP MAINTENANCE
13 .

14 98 Menu SYMO - MODULES
15 REASSIGN MENU OPTIONS 99 DATABASE INQUIRY
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Paper #5042
Secrets of MPE V Tables III:
Square Pegs for Round Holes

Craig Nickerson
United Electric Controls Co.
180 Dexter Ave.

P.O. Box 9143
Watertown, MA 02272-9143
U.S.A.

(617) 926-1000

The greatest pleasure .comes from doing
what people say you cannot do.

- Found in a fortune cookie

Introduction

The original paper on MPE's internal data structures was written
in 1985 by Eugene Volokh of VESOFT, Inc. and bore the title
"Secrets of System Tables ... ‘Revealed!"l Once having fathomed
the intricacies of MPE V's system of managing code segments, and
eager to share this knowledge, I wrote a sequel entitled "MORE
Secrets of MPE V Tables: A Closer Look at Code Management Struc-
tures"2 (hereinafter referred to as $-II) for the INTEREX '92
Conference in New Orleans. Only after final submission, however,
did I realize that despite its length, my opus was less exhaus-
tive of its subject than it could have been

Hav1ng prepared a supplement to hand out at my presentatlon—-
which never took place, due in no small part to Hurricane
Andrew—-I decided to develop it into a separate paper, broadening
its scope to include other areas where knowledge of structures
normally transparent to the applications software engineer can
help you get more yet from your Classic system. But the learning
process never stops, one possibility paves the way for another,
and the tale grows in the telling; and so the present work has
blossomed into ten sections, not directly related to each other.

Most of these applications involve structures which are local to
the current process or the program being run, and do not require
any special capabilities other than Data Segment Management (DS) .
The few that require Privileged Mode (PM) capability must be
actualized with extreme care and with all due regard for system
security.

The information here presented is based on my experience with
MPE V as far as version V-Delta-4. As this paper is conceived as

the third in a series, your familiarity with the other two would
be helpful.

Custom operations to access data in structures out of the
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convenient reach of the third-generation languages (3GLs) we have
at our disposal should be encapsulated in library procedures that
are reusable in future application programs and systems. In the
case of privileged operations to be performed on behalf of non- -
privileged programs and logons, very much in order is a
discussion of-- :

"OPTION PRIVILEGED"

--Of what it is, how it works, and the risks inherent in its use
as an encapsulation tool.

For security reasons, most application programs do not have FPM
capability; yet, without any privilege at all, it is impossible
to even create and access your own files. For this reason, MPE
provides access to privileged code by allowing specially-marked
code segments to run in Privileged Mode unconditionally.

The "PRIVILEGED" keyword of the OPTION clause is included in SPL
source code when procedure design and purpose require execution
in Privileged Mode regardless of the run mode of the calling
process, and if Sl-resident, also regardless of the capabilities
of the sharing program. FOPEN is one of mang examples of com-
monly-used "OPTION PRIVILEGED" (O/P) procedures

This option directs the compiler to set bit 2 of word 2 of the
primary entry point's Directory entry in the USL. When, however,
the code segment containing the procedure is prepared--either by
PREPping the USL containing it, or by adding it to an SI~-the
quality of privilege becomes an attribute, not of the individual
procedure, but of the entire code segment. This means that all
other procedures within that segment, regardless of options, will
run in Privileged Mode as though they were also "OPTION
PRIVILEGED". It takes only a single unit to have this effect on
its "housemates".

Installing a sharable O/P procedure requires that you be logged
on with PM capability, AND that both the group and account where
the SL resides have PM capability; but once installed, anyone may
call it who has EXECUTE access to the SL and is in a position to
LOADPROC the procedure, unless it is also "OPTION UNCALIABIE".

Acquiring privilege in this manner is a two-edged sword. Unlike
that obtained by calling GETPRIVMODE, this kind of privilege is
permanent, from the time you enter the code segment at any point
until the time you exit from it. The automatic security- and
bounds-checking mechanisms that protect non-privileged processes
from themselves and each other, and the operating system from all
of them, are on holiday for the duration of your visit! The same
circumstance prevails in any other code segment called from a
state of permanent privilege.

To reduce the need for manual bounds-checking in an O/P
procedure, formal parameters that are strictly for input should
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be constructed as by value.. If there is a non-character datum to
be returned to the caller other than a Condition Code, the proce-
dure should be typed and the datum returned as the function
value. A passed and/or returned reference parameter must be
minimally bounds-checked to ensure that no part of it resides
below DL or above Q-4, especially 1f the caller is running non-
privileged; the caller's run mode is indicated by bit 0 of the
old status word at Q-1.

An O/P procedure for general use should only be installed in the
system library (SL.PUB.SYS); not only is it the one SL with PM
capability that is available to all programs and logons, it is
also the most secure against tampering and abuse.

On general security principles, I would advise that only those
personnel whom you can trust as you would a System Manager have
access to the PMAPs of privileged code segments. If you have
similarly restricted 3GL programming, I would further advise
securing EXECUTE access to the Segmenter (programs SEGDVR.PUB.SYS
and SEGPROC.PUB.SYS) and the contributed program SLPMAP, as we
have done in our shop.
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I. _Interrogating Program Capabilities

The WHO intrinsic tells you everything you would want to know
about the capabilities possessed by your logon. Unfortunately,
the presence or absence of a particular general resource capabil-
ity at logon level gives you no advance warning as to whether a
call to an intrinsic requiring that capability will abort your
process, because the required capability is usually an attribute
only of the program that you're running. In writing library
procedures to be shared among a variety of programs, I've encoun-
tered numerous situations where constructive alternatives to
aborting the process in the event of deficiency of program capab—
ility are highly desirable. :

In User Mode, it is possible under the right conditions to open
the program file and read the capability mask from record 0,
word 0. The full name of the current program file can be ob-
tained by calling the PROCINFO intrinsic, provided that your
logon has READ access to it. FOPENing the program file4 further
requires IOCK access in order to avoid collision with concurrent
*RUN commands or CREATE (PROCESS) calls by other users. And if
the program file is, or may be, protected by a lockword, then
that must somehow be provided for as well.

In Privileged Mode, PROCINFO provides its full range of services
regardless of logon capabilities or file access limitations. The
undocumented MUSTOPEN procedure may be called instead of FOPEN to
bypass file security and any lockword that may be in effect.

But if you're running privileged, why settle for second-rate when
first-rate is attainable? The program's capability mask is cop—
ied at process—creation time to your stack, and may be read by an
O/P procedure from the Process Control Block eXtension (PCBX).
The location of the mask in PXFIXED is clearly identified in the
Tables manual, Chapter 7.

II. Dynamic NOCB: More Stack Space Without Impairing Overall
Performance

One problem we've encountered in the course of customizing our
ASK MANMANS system is that every once in a while, a "Dispatcher'-
resident sub-application would run out of stack space during a
sort. .

Many subroutine-type commands use a plethora of scratch files,
especially for multi-level explosions of Bills of Materials,
where-used lists for components and allocations for work orders;
and in some cases, scratch files are kept open, their file rum~
bers saved on global stack, when a command subroutine exits to
the main program, to maximize response time when the command is
re-entered. When these files are sorted, more scratch files are
opened by the SORT/MERGE intrinsics, which also allocate tem-
porary global storage at the top-of-stack. All of this file
access, on top of opens maintained on databases and administra-
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tive files, plus the humungous amount of global storage used by
the program itself, mandate a stack of the maximum allowable
size. Occasionally, even that isn't quite enough!

One fairly simple way to alleviate the problem is to run MANMAN
with the NOCB ("NO Control Blocks on the stack") option. A name
like this bears some explaining; I will try to make a long and
complicated story as short as possible:

In Chapter 6, the Tables manual describes, with more than its
usual degree of clarity, the data structures internal to the File
System. It is in the PXFILE section of yocur PCBX that all of
your file access is managed. PXFILE has two subsections that
tend to get bigger as more files are opened:

* The Active (or Available) File Table (AFT); one 6-word entry
for each file access path your process has generated, and
indexed by MPE file number, negatively from the phys:.cal erd
of PXFILE. In the case of a KSAM file, the file number
returned by FOPEN pomts to a KSAM-type entry pointing in
turn to two regular entries, one each for the key and data
file access paths. Also, if you've DBOPENed a database; you

- have an AFT entry for the root file®

* A Control Block Table (CBT); 8 words of overhead, plus an
additional 8-word overhead for each control block that the
File System has seen fit to put in here.

These are the control blocks that are usually placed in your
stack-resident CBT:

* One 52-word Physical Access Control Block (PACB) for each
access path opened for non-multi-access. A PACB may include
additional space far optiomal buffering. , '

* One 16-word Logical Access Control Block (LACB) for each
access path opened for MULTI or GMULTI access, including
those opened on $STDIN and $STDLIST.

* One File Control Block (FCB) for each disc-resident file
opened for exclusive access; most scratch files used by
MANMAN sub-applications fall into this category. 2n FCB
ranges in size from 38 to 100 words, depending upon extents
allocated ‘

To make room for a new AFT entry or control block after the
Available area is used up, PXFILE is expanded, pushing everything
on the stack at and above DL into higher segment—relat’ive loca-
tions. Consequently, an FOPEN or DBOPEN call is doomed to
failure if the DB-relative address pointed to by the Z register
(highest-ever top-of-stack) would be forced to a segment-relative
offset beyond the physical end of the stack. A call to ZSIZE
with a 0 parameter can help prevent this from happenlng, but only
provided that Z is not already coincident with S; and if the real
problem is not enough space between Q and the physical limit,
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then calling ZSIZE is not the answer.

Now, what the NOCB option does for you, when specified in a :RUN
command or CREATE (PROCESS) call, is to prevent control blocks
from being formed on your stack, thus greatly reducing the need
to expand PXFILE. Forcing them into other data segments, how-
ever, may give rise to a degradation of performance, mainly
because of the increased incidence of the absence trap; this
happens when a required data or code segment is currently swapped
out and not in main memory. _

We had two problems with running the MANMAN Dispatcher with NOCB:
1) We did not want to noticeably degrade response time by
applying NOCB across-the-board, for both frequently- and
infrequently-accessed files; 2) with very few exceptions, the
Dispatcher is run from logon menus, all of which are already
hard-coded to run it without NOCB.

So, how could we use this feature to make more room for the
sorts? In looking about in the Tables manual for the NOCB indic-
ator, I was immensely pleased to find that it is process-local--
not part of the program's load options, which are fixed for every
sharing process. It is a single bit in the PXFILE overhead area,
and for each FOPEN call, its current state influences the place-
ment of any new control block(s) required. So, all that's needed
is an O/P procedure that can be called to set or clear this bit
on a selective basis.

So far, this approach has been working well for us.

III. Another "Hook Under the Hood": Trapping Procedure Exits

As part of our general program of simplifying our company's
design and manufacturing operations, we have undertaken to reduce
the variety of our component parts and subassemblies. To help
this process along, I have enhanced our MANMAN system to support
lookups on part sets, as well as individual parts, without having
to exit MANMAN to run an ad hoc QUIZ report.

Part sets, like file sets, involve the MPE wild cards "?", "jn»
and "@". To match and gather a set’ as rapidly as possible from
among more than 40,000 parts, a flat Parts List file is used
instead of the Item Master set in the database. Our module for
prompting for, and gathering, part sets is a procedure called
GENITEM, which is designed as a superset of the MANMAN utility
procedure used to prompt for, and validate, a part mumber; this
to facilitate upgrading of existing command handlers which prompt
for a part number at the top of a transaction loop.

When a command handler calls GENITEM, it is always, as with the
indiginous module, to obtain an individual part number. If the
design engineer has specified a part set, the part nmuber retur-
ned is the next one that matches the set; this means that GENITEM
has to maintain state information, including the Parts List and
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part set file numbers, on global stack between calls. Now, it's
easy enough for GENITEM to know when it's "clean-up" time if "E"
(for "exit") is entered at the "PART NUMBER OR SET?" prompt, or
if some serious error condition is detected within GENITEM; it is
not so easy if the command handler sees fit to abandon processing
in mid-loop, but "forgets" to let GENITEM know what's going on;
after all, globally-stored state information cannot reset itself,
and I also wanted GENITEM to rely as little as possible on caller
coéperation. So, I looked about for a way to hook the command
handler in the act of RETURNing to the command parser, to ensure
that GENITEM is properly re-initialized the next time any sub-
application that uses it is invoked.

For the third consecutive INTEREX, I find myself going on about
that most accessible of all system tables, the stack marker.
There is a way to make an EXIT instruction, RETURN statement or
GOBACK verb do what it was never intended to do--call any proce-
dure you want it to! The trick is to manipulate the stack
marker's saved information about where process execution is to
resume when a procedure exits. ‘

MPE allows you to branch via the EXIT instruction to any valid
PB-relative address in any loaded code segment shared by the
current process; the only restriction is that you cannot in any
way EXIT into Privileged Mode from User Mode. You are permitted
to change the contents of any stack marker before it is EXITed
through; you may even EXIT through any valid stack marker that
you have built and linked yourself and to which you have forced
the Q register to point. The thing to watch out for is that the
old status word in a stack marker other than the most recent in
the current trace-back chain can be written to in User Mode only
if the mode of addressing is indexed, i.e. if it's referenced as
an array element. These are important points to remember in
later sections.

Our exit-trapping solution provides for multiple exit traps at
different levels by means of an "exit trap stack", for saving
original return vector information from hooked stack markers
(segment number, mapping flag, return address), and maintained
within a shared Utility Table structure (UTAB) res1d1ng either in
a process-local extra data segment (XDS) or in a rather inter-
estmg stack—re51dent object called a "Green area'"--more about
this, and why it is so called, in Section IX. Iocation DB-14--
carefully chosen to avoid collision with the various subsystems
we have, like VPLUS and FORTRAN 77, that make extensive use of
the "heap"--is used to hold either an XDS logical index or a
special flag value, depending upon where the UTAB has been built.
In MANMAN, which has already exhorbitant stack requirements, we
use the XDS, but the processing overhead is not of grave concern
here; the issue is what happens between the last transaction of
one cycle and the flrst of the next.

The exit trap stack starts with a header entry whose word-by-word
contents are:
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Current number of trap entries.

Maximum number of trap entries (constant).
Trap-in-progress flag. o

Entry size (4).

WK O

The header entry is always the same size as a trap entry, so that
the table-relative offset of the most recent entry may be ob-
tained by just multiplying t.e current entry count by the entry
size (which has ended up in word 3 due to the evolutionary nature
of the development process). -

Each trap entry is layed out as follows:

0 - DB-relative address (or Q) of the trapped stack marker.

1 - Original return address and mapping flag saved from the
stack marker.

2 - Original segment number saved from the stack marker.

3 - Plabel of the procedure to be called when this trap is
taken. ‘

Like the stack markers themselves, exit trap entries are created
and deleted on a LIFO basis.

A procedure may trap the exit from its caller by calling library
procedure EXITRAP, passing the plabel of a subroutine designed to
do whatever clean-up operations need to be done. EXITRAP, in
turn, calls another library procedure called BLDUTAB, which, as
its name implies, creates and initializes the UTAB if none al-
ready exists; this is done in the Green area if it exists, is
large enough and is not internally flagged as reserved, otherwise
the XDS is used. EXITRAP then checks to make sure that the saved
address in the current, if any, trap entry does not match the Q
of the stack marker to be trapped; if everything's OK, the new
trap entry is created and the entry count in word 0 of the header
entry incremented by 1. The return vector in the stack marker,
after being saved in the new trap entry, is then altered to point
to a specific location in the body of EXITRAP where it will
execute when the trap is sprung. .

So, when the hooked application subprogram tries to RETURN to its
caller, things happen pretty much as they normally do--the param-
eter list is deleted, the Q and S registers point where they are
supposed to, and the status bits and X register are properly
restored; the radical difference is that the process is now
executing somevhere within the body of the EXITRAP procedure!

What the EXTTRAP code does at this point is to immediately call
segment-internal procedure EXIT TRAP, generating a "clean" stack
marker which establishes a foundation for working storage and
preserves the status bits for the original intended return point.
EXTT TRAP goes out to the exit trap stack, reads the clean-up
routine's plabel from the current entry, and calls it. Upon
return therefrom, EXIT TRAP retrieves the return vector saved in
the current entry and writes it into its above stack marker.
After deleting the now cbsolete entry from the trap stack by
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decranentmg the entry count in the header, EXIT TRAP exits, and
everything is back to normal.

Totally confused? OK, here's a simplified overview of the
action:

Procedure A calls procedure B. Procedure B calls procedure C.
Procedure C calls EXITRAP, passing the plabel of procedure D.
EXITRAP saves procedure B's return vector and gives it a new one,
saves procedure D's plabel, and ex1ts, procedure C is now run-
ning. Procedure C exits; procedure B is now mnmng ‘Procedure
B exits; it is EXITRAP, not procedure A, that is now running.
EXTTRAP calls EXIT TRAP. EXIT TRAP calls procedure D, pursuant
to procedure C's request. Procedure D exits; EXIT TRAP is now
rurmmg EXIT TRAP replaces its own return vector with procedure
B's original return vector and exits; procedure A is now running
from the point where procedure B was originally supposed to have
returned.

EXITRAP checks for three conditions, assisted by O/P procedures
that read from PXFIXED: a) The stack marker to be trapped exists
and is not the initial stack marker, i.e. its Q > Qi+4; b) the
calling process has DS capability if there is no available Green
area of sufficient size (this is actually done by BLDUTAB) ;
c) the trap-in-progress flag is FALSE (this is set to TRUE by
EXIT TRAP around the call to the clean-up routine).

What If the Clean-Up Routine Is Program-Resident?

Usually, the best place for the clean-up procedure is in the same
program unit as the procedure requesting the hook, or some place
where it has convenient access to whatever state information
needs to be reset. A program—re51dent procedure would have the
most efficient access to everything between DL and Qi; but then,
the IOADPROC intrinsic would be no help as far as obtaining its
plabel for EXITRAP (or anything else with a plabel parameter).

In the venerable FORTRAN language, you have recourse to the
‘EXTERNAL statement, which allows your program to bind to any SL~
or program-resident procedure without actually calling it.
Wherever a symbol declared EXTERNAL appears as an actual argument
passed to a subprogram, the compiler generates an LLBL ("Load
Label") instruction which extracts the procedure's plabel from
the appropriate table. In FORTRAN 66, the plabel is passed by
value; in FORTRAN 77, it is effectively passed by reference, but
may be forced to a by-value construction through an $ALIAS direc-
tive.

If, however, your primary source language is COBOL, you have a
slight problem, but one possible solution may be found in Section
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IV. Good Things for FORTRAN (and the People Who Use It)

Here are further applications using stack markers.

Internal Subroutines: Emulating PERFORM

A fairly common situation in FORTRAN program design: - The -same
lengthy sequence of statements must be executed at several dif-
ferent places, but it's rather too cumbersome to break them out
into a separate procedure, because they need to share a substan-
tial amount of local (Q-relative) data--perhaps, even a FORMAT
statement or two. The conventional solution is to code the
statement-block once, labeling the first statement and ending
with a computed GOTO listing the labels of all possible return
points. The variable designated in the computed GOTO must be set
to index the correct return label before you branch to the state-
ment block. It works--but one wishes one had a construct as
simple as COBOL's PERFORM verb, as compatible with the principles
of structured programming, and that doesn't make a nightmare out
of fixing or updating the program in the future.

We've devised a PERFORM emulator that takes advantage of
FORTRAN's unique Alternate Return feature, whereby a subroutine
may, at its option, return control via a labeled statement desig-
nated by the caller. Here, in brief, is how Alternate Returns
work at object code level: ’

FORTRAN employs a return path index corresponding to a label in
the subroutine's calling sequence as written; the actual stacked
parameter list does not include or reference any kind of label
information. A FORTRAN 66 caller zeroes the X register just
prior to the PCAL; the callee thus finds a 0 in the stack marker
at 0-3 (the old X register word). When executing a "RETURN n"
statement, the callee's object code sets Q-3 to n, corresponding
to the nth label listed in the caller's source code; then it's up
to the caller's object code to branch to the equivalent PB-
relative address. FORTRAN 77, on the other hand, communicates
the return path index by the same method as for an INTEGER*2
function value; the callee stores the index at Q minus 4 minus
the word length of the formal parameter list. No Alternate
Return occurs if the caller finds a 0 in the X register, or at

the top-of-stack (S-0), as the case may be.
Our PERFORM emulator scheme consists cf three procedures:

LOCTOS (TOS) ;
Called at the beginning of a (sub)program to snapshot the
normal top-of-stack address after the initialization code
has allocated local working storage and any pointers to
global data; returned to variable TOS. ‘

ISCAL($label)

Branches to the statement block or internal subroutine at
statement label.
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ISXIT(\TOS\)
Marks the end of a block and determines from TOS (passed by
value) whether to continue on to the next sequential state-
ment or return from the block to the statement following the
most recent ISCAL call.

In FORTRAN 66 code, they are implemented like this:
INTEGER TOS

CALL LOCTOS (TOS)
CALL ISCAL($label)
CALL ISCAL($label)

label CONTINUE

<statements constituting the internal subroutine>

TR

CALL ISXIT(\TOS\)

Internally, LOCTOS sets formal parameter TOS equal to address
Q-5. ISCAL and ISXIT communicate through an extra word at the
top-of-stack containing the PB-relative address of the instruc-
tion following the PCAL to ISCAL, the start of the compiler-
generated code that handles the Alternate Return logic; this
address is provided automatically in ISCAL's return vector.

When ISCAL is called, the stack looks like this:

Q-4 Caller's local data.

e el Stack Marker -+
Q-3 | Return path index; initialized to 0. |
Q-2 T-I-R;;,:lrn R e I
Q-1 T-Sld 'sgatus' register. y- : T
Geo' | heteas, S EBIe N I

With no stacked parameter list® the only way to leave an extra
word at the top-of-stack for the caller is to make room for it by
moving the stack marker; so, ISCAL copies it into local array
NEWSM and increments the delta-Q in NEWSM(3) by the offset of
that element relative to Q; this repairs the linkage to the
caller's above stack marker. The return address for the proce-
dure will be the return address for the internal subroutine; this
is copied into @-3, which is the target post-EXIT top-of-stack.
The X register will be restored from NEWSM(O); storing a 1 there-
to sets up the emulated "RETURN 1". To activate the relocated
stack marker, ISCAL sets the Q register to point to NEWSM(3) by
"pushing" its address and ASSEMBLEing a "SETR Q" instruction. If
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the address of this element was Q+d before the change-over, then
the stack decrement (SDEC) for the EXIT must be d-1 to clear away
ISCAL's local data and other debris, leaving the internal subrou-
tine's return address. The EXIT instruction may be built at the
current top-of-stack and executed by ASSEMBLEing an "XEQ (0)"2
Then, the 1 "popped" into the X register actuates the Alternate
Return to the first statement of the internal subroutine.

At the other end, when ISXIT is called, the stack looks like
this:

Q-6 Caller's local data.

Q-5 Caller's local data OR return address for the
internal subroutine, depending upon--

Q-4 Pointer to normal top-of-stack (TOS by value)

+ -Stack Marker +
Q-3 l 0ld X register. |
Q-2 | Retur;-;ddress for the procedure. -
o-1 I-aza_;t-:;t-:;;-registér. '“I
Q-0 1 Délta:a. ) I

ISXIT first compares address Q-5 with the TOS value presumably
returned previously by IOCTOS. If Q-5 does not exceed TOS, ISXIT
immediately returns without doing anything; this arrangement
allows you to execute the statement block just like -a COBOL
paragraph, which you can GOIO, drop into or "PERFORM".

If 9-5 > TOS, ISXIT copies the internal subroutine's return
address from Q-5 to Q-2, making it its own return address.
Loading a 0 into Q-3 sets up an emulated normal RETURN as if from
ISCAL. ASSEMBIEing an "EXIT 2" deletes the extra word generated
by ISCAL, restoring the stack to its former condition, and brings
us back precisely to where ISCAL returned previously; this time,
the 0 in the X register directs the flow to the next sequential
statement.

A fourth procedure, ISCAL 77, provides for FORTRAN 77's use of
the top-of-stack instead of the X register to hold the return
path index. When the statement "CALL ISCAL 77 (*label)" is ex-
ecuted, the stack looks like this: i :
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Q-5 Caller's local data.

Q-4 Return path index; initialized to 0.
+ - Stack Marker-----—=-=-—c——--- +
Q-3 | 0ld X register. |
B ittt T S +
Q-2 | Return address. |
R ettt +
Q-1 | 0Old status register. |
Fom e -+
Q-0 | Delta-Q. |
+- - -—- +

ISCAL 77 does the same thing as ISCAL, emept that it copies the
return address into Q-4 with bit 0 set on, and stores the
"RETURN 1" trigger in Q-3; after the exit, the return path index
is popped off the stack by the Alternate Return code, exposing
the return address for the internal subroutine.

As you may have guessed, bit 0 is used to 1nd1cate to ISXIT which
Alternate Return M.O. prevails. If it is set, ISXIT copies bits
(1:15) of Q-5 into Q-2, loads a 0 into Q-5 and does an "EXIT 1",
leaving the extra word to be deleted by the Alternate Return
code.

When Internal Subs Aren't the Only Game in Town

Us1ng ‘the top-of-stack to carry the return point address allows
internal subroutines to be nested. For this very reason, how-
ever, ISCAL 77 must be used with considerable caution, since
FORTRAN 77 also uses the top-of-stack to manage DO loops and IF-
THEN-ELSE constructs; in a recent MANMAN modification, I found
this to be extremely limiting.

The following bit of FORTRAN 77 code illustrates the solution
I've worked out:

$CONTROL STANDARD LEVEL SYSTEM, SHORT

INTEGER GETXREGF,ISPBA,CCX,I
C FIND CODE ADDRESS OF INTERNAL SUBROUTINE AT
C LABEL 1000.
CALIL FMTATOP (ISPBA)
CALL SAVECCODE
CCX=GETXREGF ()
C IF CCG FROM FMTATOP, GO EXECUTE HEADER ROUTINE.
IF(CCX.GT.0)GOTO 1000
C WHEN WE'RE HERE, CODE ADDRESS IS IN ISPBA.
C CALL THE INTERNAL SUBROUTINE AT 'ISPBA'.
CALL ISCALPB(ISPBA)

o0

DO I=1,10
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LY

C CALL THE INTERNAL SUBROUTINE AT 'ISPBA'.
CALL ISCALPB(ISPBA)
END DO \
C INTERNAL SUBROUTINE HEADER.
1000 CALL ISENTRY
<statements constituting the internal subroutine>

DRI

CALL ISXITPB
The evolution of FMTATOP bears some explaining:

For the INTEREX '91 Conference, I wrote a piece called "MPE V/E
FORTRAN: The Internals of Alternate Return Paths" (Paper #3212),
wherein, as a sidelight, I described how I managed to write--in
FORTRAN 77--a general interface to the FORTRAN 66 Formatter.
FMTATOP and its original dance partner FMTABOT were my solution
to the problem of obtaining the PB-relative address requlred as a
parameter by the FMTINIT' procedurelO--a lead—plpe cinch to do in
SPL, but hlghly problematical elsewhere! Since this earlier
paper is of interest only to hard—core FORTRAN afficionados (of
whom I seemed to be the only one in San Dlego that week), I would
just as soon you did not have to dig it out to learn how the
FMIATOP/FMTABOT pas de deux works.

FMTATOP loads its return address into variable ISPBA with bit 0
set on, sets up CCG and does an "EXIT 0"; on finding CCG, the
caller would be expected to branch directly to the call to
FMTABOT, strateglcally inserted between the call to TFORM' and
its own Condition Code test. FMTABOT, being itself parameter-
less, would find the address of ISPBA at Q-4. On flndlng
ISPBA(0:1)=1, it would swap the contents of ISPBA and Q-2 with
bit 0 cleared, set up CCE and "EXIT O"; the caller would then be
executing frmn FMTATOP's Condition Code test, with ISPBA pointing
to TFORM''s Condition Code test and ready to pass by value to
FMIINIT'. The ISPBA address would be left at the top-of-stack,
so that when the call to FMTABOT was dropped into upon return
from TFORM', at which point the Formatter's save area would have
been cleared away, ISPBA(0:1)=0 would signal an immediate vanilla
exit, allowing TFORM''s Condltlon Code to pass through "like
green corn through the new maid."1ll To avoid any unpleasant sur-
prises at run time, a separate procedure would have to be called
at an appropriate juncture to delete the ISPBA address from the
stack.

ISENTRY is an entry point in FMTABOT which serves the same

, except that it returns (with CCE to FMTATOP's Condition
Code test) via "EXIT 1", deleting ISPBA's stack address, with the
understanding that, like FMTATOP, it is called in the course of
housekeeping once only per internal subroutine; label 1000 must
be reachable only on CCG from FMTATOP, and from nowhere else in
the code. The code segment address saved in ISPBA points direct-
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ly to the next statement after the ISENTRY call, the start of the
main body of the internal subroutine.

The SAVECCODE and GETXREGF procedures were developed to work
around the "IF(CCODE)..." internals which are not compatible with
any procedure not declared a SYSTEM INTRINSIC. SAVECCODE deter-
mines the numeric equlvalent (0, +1 or -1) and hands it off to
GEI'XREGF through the X register.

ISCALPB and ISXITPB almost exactly emulate the SCAL and SXIT
instructions and don't care where the normal top-of-stack is
supposed to be. The advantage they have over ISCAL 77/ISXIT in a
DO loop or IF-THEN-ELSE situation is that the compiler is not
aware of your intention to branch outside the range of the block
and back in at the next statement, so there is no conflict with
block management stack operations.

Functions Within Subroutines

Both FORTRAN compilers are in full agreement on this point: If a
subprogram has multiple entry points, then these entry points
must be either all subroutines or all typed functions. Now,
supposing you have a subroutine that holds state information
initialized in DATA statements, and the need arises for a func-
tion for convenient use in expressions that returns the current
value of one of these state variables. Under the conventional
rules, your function would have to be in a separate program unit,
which means that the state variable in question would have to be
moved to a COMMON block, which would in turn have to be initial-
ized in yet a third unit called a "BLOCK DATA" subprogram.
Wouldn't it be much simpler just to have a secondary entry point
that could be called as a function? Not only can this be done
unbeknownst to the compller, but the function return operatlon
itself can be encapsulated in a general procedure!

For entry points serving non-character functions, we have

1
FUNCRTN[ {2} ] (ITEM, SIZE)
3

where ITEM is the value to be returned, and SIZE indicates the
size of the datum in words as a power of 2. Exit from a functlon
embedded in a SUBROUTINE unit is through a call to FUNCRIN in-
stead of the RETURN statement. FUNCRTN has three additional
ports, numbered 1-3, so that calls involving ITEMs of different
type may coexist in the same unit. After copying ITEM into the
function return area allocated by the caller of the function
entry point, FUNCRIN sets the Q register to Q'=Q-'Q-0' and EXITs
with the appropriate SDEC..

Now, how on earth does FUNCRTN, being a general procedure, know

where to set the function value and how many parameter list words
to delete on the way out? Well, since secondary entry points are
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permitted to have parameter lists different from the primary's
and from each other's, and since every RETURN statement serves
the entire subprogram unit, then for each point of entry, in-
itialization code stores the current parameter list size at Q+1.
The object code emitted for each RETURN statement reads the SDEC
from Q+1 and dynamically exits via the top-of-stack, in the
manner described above.

So, FUNCRTN reads the SDEC from Q'+l and stores the function
value at Q'-3-SDEC-2#*SIZE(14:2). )

Type CHARACTER functions require a somewhat different strategy.
In FORTRAN 66 mode, the caller of a character function allocates
a return area according to the declared size of the string to be
returned. It then pushes a byte pointer to be used by the callee
to locate the return area. It is the responsibility of the
callee to know the length of the return string and blank-fill as
needed. The callee is also expected to leave the return area
pointer at the top-of-stack. ‘ ,

In FORTRAN 77 mode, basically the same events occur, except that:
1) The return area is pointed to by a 2-word descriptor--byte
pointer plus positive byte count; 2) the callee is expected to
delete the return area descriptor along with its parameter list.

In both cases, we cover the return area vector in the ENTRY
statement by inserting a suitably-sized type CHARACTER variable
at the beginning of the formal argument list; this variable may
be referenced just like any garden-variety argument. For
FORTRAN 66 mode, we exit by calling CHARG66FUNCRIN, which sets the
SDEC to one less than the parameter list length, so that the byte
pointer is left at the top-of-stack as required. But for
FORTRAN 77 mode, no special procedure call is needed--a vanilla
RETURN statement does the job quite nicely!

Needless to say, when writing any subroutine-type subprogram with
an entry point to be referenced as a typed function, the formal
checking level must be 0.

v. ..., But We Only Have COBOL!" -- Finding the Plabel of a
Non-SL Subprogram

Have you ever tried in a COBOL program to use one of the error-
trapping intrinsics (XARITRAP, XLIBTRAP, etc.) or the IPC
software interrupt feature, or arm the CONTROL-Y break, when your
intended trap-handling subprogram does not reside in an SL?

Why would you want it to reside in the program? Let's assume
that you're mainly interested in CONTROL-Y. Like the BREAK key,
CONTROL~Y can interrupt your program at any point--in the middle
of a paragraph, in the middle of a sentence, anywhere. If you
want more control over where or when the processing occasioned by
CONTROL~Y can take place, your trap handler must do nothing more
than set a flag that your main program can test periodically to
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determine if CONTROL~Y has been sensed. By far the best place
for such a flag is in the global stack area. COBOL'85, whose
unique features are available through the COBOL II compiler's
ANSI85 entry point, has an EXTERNAL clause which, when applied to
a level 01 data item, makes it equivalent to a labeled COMMON
block in FORTRAN, thus enabling two or more subprograms to share
statically-mapped data items without relying on CALI~USING and a
LINKAGE SECTION. - - : o W

Now, here's the dilemma: A €COBOL II subprogram using the
EXTERNAL keyword, regardless of whether it's dynamic, cannot
reside in an SL for the same reason that a FORTRAN subprogram
using COMMON can't. This precludes the possibility of it being
LOADPROCed ;- but even COBOL'85 provides no other way to come up
with that one object without which you cannot do business with
any trap-arming intrinsic--namely, the trap handler's plabel, as
distinct from its name in 15 bytes or less. - ‘ ;

If you had a FORTRAN or SPL compiler on your system, you'd be
able to get out .of this bind fairly easily by writing a highly-
efficient support procedure--you could even write a:"BLOCK DATA"
subprogram to pre-initialize the EXTERNAL area!--but this whole
section is based on the hypothesis that COBOL II is all you've
got. I concede that even under this constraint it is theoretic-
ally possible for an SL-resident trap handler to communicate
through a heap location normally used by a different 3GL, but
such encroachment upon another-subsystem's space, even if it
isn't around to enjoy it, should be avoided on principle.

For a program-resident tfap handler, there's a solution more
respectful of subsystem boundaries--consider the following:

* The plabels of program segment entry points are the same for
. - every:process sharing the program, because of the way that
- segment numbers are assigned at process-=creation time.
_Their values are thus effectively fixed at preparation time

and can be predicted from examination of the BMAP. .

* .. When a program is PREPped, every structurally:sound segment
o in the USL, regardless. of whether any entry point therein
. satisfies an external reference, becomes part of the prog-
~ram; and is-loaded whenever the program is loaded. == -

7

A plabel is not a hash code derived from an entry name; its 16
bits are neatly divided into'the following fields: : :

(0:1) Mapping flag (MF); qualifies the segment numbér in the
: lower 8 bits. Set to 1 for an MPE segment in the
system library; set to 0 for all cother code segments. '

(1:7) SIT (Segment Transfer Table) index; points to the entry
-+ point address in the SIT of the target code segrent.

(8:8) Segment number. If MF=1, this is the actual CST index
: .of an MPE segment; otherwise, it is the "local" num-
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berl2 (ICL#) whereby the target segment is referenced
by the Qxrent proo&s

As I stated in S-II, when a program is prepared "logical"
segment numbers (LOG#s): are assigned consecutlvely from 0 with no
gaps, and when a process sharing the program is Ccreated, ICL#s
are assigned first to. the program segments beglnnmg with 1 for
10G# 0, so that for every program segment in every sharing pro-
cess, ICL# 10G# + 1; therefore, for each entry p01nt in a
program segment, the segment number field in 1ts plabel is con-
stant for all sharers.

'IheSTI'lsamysmal oomponent ofthepreparedcodesegment, so,
the STT index field must also be constant for each program—
resident entry po:.rrt in all sharing processes.

The MF field, of course, will always be 0, since it can only be
set to 1 for a system library segment.

Now, how does all this help you to reconstruct a plabel in a
(DmL—only shop”

The good news is, you don't need any special capabilities; in
fact, you'd be doing essentially what COBOL'85 object code does
in the case of a CALL statement with an EXCEPTION clause, to
determine if the called subprogram resides in the program file.
The bad news is, it's a non-trivial task, and in terms of proces-

sing time, also fairly expensive; it should be done once only for
each required plabel, as part of housekeeping.

Success depends upon your program being PREPped with the ;FPMAP
option. This embeds in your program file a "machine-readable"
PMAP which can be accessed through documented system intrinsics;
these, and the FPMAP record formats, are _Clearly described in the
Segmenter manual. A second requirement is that all personnel who
medtonmywrpmgramhave READ aMMamsmmeprogram
file from their logons.

The FPMAP record for your trap handler's entry point is obtained
by calling FINDPMAPNAME, passing the name of the target entry
point as an ASCII string. This record tells you half of what you
need to know--the 10G#, which effectively gives you the ICL# for
the plabel; the half it doesn't tell you is the STT index. What
you have to do now is to open a scratch file, call DUMPPMAP
passing the LOG# obtained from FINDPMAPNAME, and initialize a
counter on your stack to 0.

Entry pomt records come out of DUMPPMAP sorted by I.OGg

index, and cover both revealed and hidden entry pomts A code
segment can have a maximum of 127 entry points total, all with
unique names, so your dump file will contain at least 2, but not
more than 128, records, the first of which is the only Type 0
(segment header) in the dump.

Sequentially read the dump file ‘beginyning with record 1,
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incrementing the counter by 1 for each read. When your target
entry name matches either the "Procedure Name" in a Type 1 rec-
ord, or the "Secondary Entry Point Name" in a Type 2 record, the
STT index is simply the current value of the counter. = -

Your trap handler's plabel is now fully constructed and may be
either used immediately or saved for later.

The best way to write and arm a CONTROL-Y routine is explained in
Section VII, but don't'read it just yet--there are some concepts
that you need to understand first, and these are introduced in
the next section. : ‘

VI. "..., But We Don't Have SPL!" -- Accessing the "Heap"

The stack region between DL and DB--also known as the "heap", or
"user-managed" global area-<is used by a number of to
hold information to be shared among several SL procedures and
retained between calls. It may be allocated either through the
:PREP or :RUN command, or programmatically by calling the DLSIZE
intrinsic. No special capabilities are needed to allocate and
access this area, but since no program variables can be mapped
there at compilation time, it can only be addressed dynamically
in terms of negative integers, or arithmetic expressions with a
negative integer result, all addresses being relative to DB.

The first 12 words below DB are reserved for supported subsystem
use. FORTRAN 77 uses DB-12 to point to its library globals,
which are stored entirely in the heap.

On MPE V systems, only SPL programs can manage the heap self-
sufficiently, but the SPL compiler is not "standard equipment".
For access from other 3GLs, you must build three basic support
procedures——-one of which, in the absence of SPL, requires pat-
ching of its Relocatable Binary Module (RBM) before it can be

Procedure GETDLREG -

It is not easy to access the heap on Classic systems without
budgeting extra money for an SPL compiler--not even a documented
intrinsic for checking the current heap size, i.e. the current
setting of the DL register, without changing'it. For instance,
you cannot check for the existence of a FLUT14 without either
possibly allocating heap unnecessarily or risking a "BOUNDS
VIOILATION" trap. When no heap is allocated, DL is coincident
with DB, so any attempt to address DB-1 would actually be addres—
sing DL-1--in effect, pointing into the PCBX which is strictly
off-limits in User Mode. ' .

Here's how we've solved the problem in our non-SPL shop:
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:FTN DLREGS,DLREGU; INFO="USLINIT®

PAGE 1 FORTRAN 77/V HP32116A.01.00 COPYRIGHT HEWLETT-PACKARD CO. 1983
TUE, NOV 3, 1992, &4:47 PM

0 0 SUSLINIT
0 1.000 $CONTROL STANDARD LEVEL SYSTEM,SHORT,SEGMENT “DL*NEG"
1] 1.100 $TABLES,CODE__OFFSETS,LIST_CODE ON
[} 2.000 c
0 3.000 C GET DL REGISTER
0 4.000 c
1 5.000 . SUBROUTINE GETDLREG(K)
1 6.000 c
1 7.000 C DUMMY  STATEMENT - ALLOCATE 2 WORDS
2 8.000 Ix=1x <--- statement 2
3 9.000 RETURN
4 10.000 END
Name ! Class Type offset Location
GETDLREG . Subroutine L
IX Variable Integer*2 Q+2 Local
K Variable Integer*2 Q-10,1 Argument

CODE LIST

0 000000 .. NOP, NOP

1 000000 .. NOP, NOP

2 035001 :. ADDS 1

3 041401 C. LoAD 0+1 \ compiled from statement 2;
4 051401 s. STR @+1 / see "CODE OFFSETS".

5 140001 .. BR  P+1

6 0314013, EXIT 1

CODE OFFSETS
STMT P-LOC STMT b-LOC: STMT -P-LOC STMT - P-LOC STMT . P-LOC
2 000003 3 000005 4 000006

NUMBER OF ERRORS = 0  NUMBER OF WARNINGS == 0
PROCESSOR TIME 0: 0: 0  ELAPSED TIME 0: 0: 9
NUMBER OF LINES = = 11
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END OF COMPILE

As you can see, this little program does not work as written; the
purpose of the meaningless statement "IX=IX" is to allocate 2
words in the RBM where you may surgically insert the machine
instructions needed to return the current DB-relative address of
DL through formal parameter K. To make it relatively easy to
locate procedure-relative locations 3 and 4, you should compile
it into a separate USL, from which you may copy the patched REM
into the USL of your cholce.

The required instructions are:

PSHR DL (3024440) Push the DL register value to the

top-of-stack.
STOR Q-4,I (%053604) Pop the value at the top-ef-stadt

-into the address given in Q-4, i.e.
the address of formal parameter K.

(Don't let the mappmg in the "TABLES" sectlon oonfuse ycu. these
offsets are expressed in terms of bytes.)

To do the patch, youmust run DISKED5 and use the >FILE command.
All USL file sectors are gathered for you and a551gned logical
sector numbers relative to the file label. A USL is so construc-
ted that each record is equlvalent to a sector, so absent any
user labels, record N will be in logical sector N+1.

First, >DUMP record 0 to get the SAI vector to the INFO block
conta:.nmg your isolated target RBM; this 1s in 2-word format in
words %14 and %15, w1th the record number in the upper 25 bits,
and the word offset in the lower 7. Add 1 to the record number
to obtain the logical sector to >DUMP next; therein you will
easily recognize the binary code displayed: by the $LIST CODE
directive, and where you must make the change. -~

Integer Procedure PEEK

This FORTRAN 77 function reads one word of data from any
calculated stack address (subject to bounds-checking):

$CONTROL STANDARD LEVEL SYSTEM, SHORT
SCHECK FORMAL PARM 2

c ,

C RETURN THE CONTENTS OF A DB-RELATIVE ADDRESS.
c

INTEGER FUNCTION PEEK(ADDR)

INTEGER ‘ADDR

PEEK=ADDR
RETURN
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END

I'm not klddmg' This works precisely as written—-provided that
ycn call it thls way'

$CONTROL STANDARD LEVEL SYSTEM, SHORT
$ALIAS PEEK ($VAL)

INTEGER PEEK
C LOCATE I/O GLOBALS.

IOB=PEEK(-12)

Thus, any integer passed by value is formally interpreted as a
data reference!

Procedure POKE

This FORTRAN 77 subroutine stores one word of data to any
calculated stack address:

$CONTROL STANDARD_ LEVEL SYSTEM,SHORT
$CHECK FORMAL PARM 2 '

C SET THE CONTENTS OF A DB-RELATIVE ADDRESS.
c :
- SUBROUTINE POKE (DATUM, ADDR)
INTEGER DATUM,ADDR

C
ADDR=DATUM
RETURN
END

Usage H

$CONTROL STANDARD LEVEL SYSTEM, SHORT
SALIAS POKE (SREF,3VAL)

INTEGER DATUM,ADDR
C SET VALUE.

CALL POKE (DATUM, ADDR)

The usefulness of PEEK and POKE is entirely in the latitude the
compiler allows you in constructing the actual parameters They
work because compllers don't care what your game is, as long as
you play by their rules.

Different 3GLs offer different syntax in support of value
parameters. FORTRAN 66 and COBOL II use back-slashes (\) to
bracket them in procedure calls; FORTRAN 77, on the other hand,
relies on $ALIAS directives which are a real pain and all too
easy to forget to remember not to forget.
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The best way to ensure that PEEK ‘and POKE always get the caller
codperation they need is to make them declarable as intrinsics.
This is indeed possible without the SPL compiler, for standard
equipment on Classic systems is the compiler for SPL intrinsic
headers, BUILDINT.PUB.SYS, which writes a compiler-readable pro-
cedure definition into a SPLINTR (SPL m’IRjnsic) file.

An intrinsic does not itself have to be written in SPL, nor does
it have to reside in the system library; other than to write,
compile and install the procedure code as you normally would, all
that's needed is to write enough SPL c¢ode for the intrinsic
header and run BUILDINT.

The respective headers for PEEK and POKE would look like this:

INTEGER PROCEDURE PEEK (ADDR);
VALUE ADDR;

INTEGER ADDR; )
OPTION EXTERNAL, CHECK 2,

PROCEDURE POKE (DATUM, ADDR):;
VALUE ADDR;

INTEGER DATUM, ADDR;

OPTION EXTERNAL, CHECK 2;

For full details on writing and implementing non-SPL intrinsics,
see my pa] "Designing an INTRINSIC Procedure in Your Favorite
Language"15

How 'Bout Some Icing on the Cake?

The principles involved in producing PEEK and POKE may be easily
applied to writing procedures for copying arrays of data from one
stack area to another. This may be done by writing a single
program unit with four entry points, or "ports", with identical
formal parameters, covering respectively: reference-to-
reference; re;.erence—to-po;mter, pointer-to-reference; pointer-
to-pointer. Appropriate SPLINTR definitions are all that would
be needed to functionally differentiate the ports.

I will now show you one more procedure that w1ll ‘give you more
complete access to your stack.

Integer Procedure QREG

This one gives you the location of your above stack marker; it
can be written entirely in FORTRAN 77 without patching-the REM,
but must be compiled twice.
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:FTN_DEMOO01S, SNEWPASS; INFO="CODE OFFSETS,LIST CODE*

" PAGE - 1 FORTRAN 77/V HP32116A.01.06 COPYRIGHT HEWLETT-PACKARD CO. 1983
WED, DEC 9, 1992, 12:37 PM 5 =

0 $CODE_OFFSETS, LIST_CODE

0

0 1.000 SCONTROL STANDARD_LEVEL SYSTEM,SHORT,FTN3000_66 CHARS
(] 2.000 c )

1 3.000 INTEGER FUNCTION- QREG()

1 4.000 C ' , _
1 5.000 C RETURNS CURRENT Q REGISTER VALUE. “LOOK, MA--NO SPLI"
1 6.000 [ = ,

2 7.000 INTEGER REF

3 8.000 SYSTEM INTRINSIC PEEK

3 9.000 c ‘

3 10.000 C Q-RELATIVE MAPPING OF REF (FROM 1ST PASS COMPILE).
4 11.000 REF=0 <--- statement 4

4  12.000 C LOCATE REF.

5  13.000 LOC=BADDRESS(REF )

5  14.000 C CALCULATE @ FROM REF LOCATION.

6  15.000 1Q=ISHFT(LOC, - 1) -REF

7 16.000 QREG=1Q-PEEK(1Q)

8  17.000 RETURN

9 - 18.000 . END

CODE LIST

0 000000 .. NOP, NOP

1 000000 .. NOP, NOP

2 035006 :. ADDS 6

3 000600 .. zERO,NOP \ ‘compiled from statement 4;
4 051404 S. STOR 0+4 / see "CODE OFFSETS".
5 171404 .. LRA Q+4 :
6 010201 .. LSL 1

"7 051406 S. STOR G+6

10 041406 C. LOAD Q+6

11 004500 .@ DUP, NOP

12 051403 S. STOR Q+3

13 010301 .. LSR 1

14 101404 ... ‘SUBM Q+4

15 051402 S. STOR Q+2

16 000600 .. ZERO,NOP

17 041402 C. LOAD Q+2

20 000000 .. NOP, NOP

21 026410 ). PSHR ST,

22 026542 -b EXF  6:2

23051405 S. STOR Q45

26 101402 .. SUBM Q+2

25 002400 .. NEG, NOP

26 051401 S. STOR Q+1

27 140001 .. BR P+l
30 041401 C. LOAD Q+1
31 051604 S. STOR Q-4

~

. 0

(2]
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32 031400 3. EXIT O
PAGE 2

CODE OFFSETS

STMT P-LOC = STMT. P-LOC STMT  P-LOC STMT P-LOC STMT P-LOC

4 000003 5 000005 6 000013 7 000016 .8 000027
9 000030
NUMBER OF ERRORS = 0  NUMBER OF WARNINGS = 0
PROCESSOR TIME 0: 0: 1 ELAPSED TIME 0: 0:20
NUMBER OF LINES = 18
END OF COMPILE

-

Iocal variable REF is selected as a reference point. In this
initial pass, it is arbitrarily set to 0, but for the second
pass, thesoun:ecodemustbe edited to set REF to its own offset
relative to Q, once that is determined from the first-pass print-
out. 'As you can see from the instructions generated from
statement 4, REF is mapped to Q+4. ‘

(Why not use the more readable $TABLES d1rect1ve to locate REF”
Well, this may. shock you, but if you're using compiler version
‘A.01.00, you 11tera11y cannot believe everythmg you read in the
"TABLES" listing! But you can always believe the object code )

Since BADDRESS always returns a byte p01nter the mlt must be
right-shifted one bit before subtracting the REF offset to obtain
the local Q; from which you then subtract the delta—-Q saved in
Q-0 to obtain the caller's Q, using your haue—grovm PEEK intrin-
sm.

cm'x; is obviously quite useful if you're 1nterested in tracing
back through your stack markers. For that purpose, you would
need one more procedure for pin-pointing the location of the
initial stack marker, i.e. the above stack marker for the Outer
Block, from any hierarchical level in your program. Here is yet
another case where the most reliable and efficient method re-
quires pr1v11ege. Tables Chapter 7 and the procedures I've
described in this section prov1de you with all the tools you need
to read Qi from PXFIXED, but since you have no recourse to SPL,
emulating "OPTION PRIVILEGED" requires some patching. The USL
file structure is clearly enough described in Tables Chapter 9
that you can, without too much difficulty, locate your proce-
dure's Type 4 entry in the Directory and set its "I" (Privileged)
bit with DISKED5 (just make sure the "A" bit in the entry you've
found is off if you've compiled into this USL more than once).
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OREG also paves the way for an unusual technique that I have used
successfully and that greatly facilitates accessing arrays in the
heap. This is the technique of dynamically remapping local
arrays, and I will use FORTRAN 66 as my vehicle for explaining
it.

A local array is always mapped by the compiler 1nd1rect1y to a
static location relative to Q, so if you have in your "data
division" (so to speak) the type declaration "INTEGER DBUF(dim)",
and you compile with the MAP option, you will find in the Symbol
Map this line:

DBUF INTEGER ARRAY Q+%xx I
[xx => some octal number representlng words. )

This means that prlor to the first executable statement in ﬁle
program, the initialization code stores the base address of array
DBUF at location Q+%xx. 1In FORTRAN 66, this is actually the
address of what would be the 0Oth element, to which a subscript
multiplied by the element size is added to obtain the correct
element address. To use DBUF to symbolically reference an integ-
er array of any length in the heap, you must first call QREG to
find your local @, then subtract 1 from the base address of the
heap array and POKE the result to Q+%xx. Thereafter, whenever
you reference an element of DBUF in an expre551on, or assign a
value to an element; you will be reading from, or writing to, the
array in the heap J.nstead of the one that was allocated locally,
and with the same degree of efflclency

As with QREG 1mplement1ng thls techm.que is a two-pass
compilation process; the first pass to obtain the correct pointer
address from the Symbol Map, the second with the correct Q-
relative offset appropriately placed in your code.

VII. Arming CONTROL-Y from COBOL ITI

If you've read the Intrinsics manual on how to use XCONTRAP,
you'd understand the peculiar difficulties of writing a CONTROL~Y
trap procedure in any language but SPL. But with the previously-
described heap access procedureés ‘in hand, it is possible to
emulate FORTRAN‘ "ON CONTROLY CALL™ statement in COBOL II.
Here's how: , - ;

'Flrst, make sure that Compller lerary procedures F'OONT.RAP and
F'CONTRAPPROC are ‘installed in your system library. Even if
-COBOL ' IT is'your only available 3GL, these procedures-should be
,prsent since they are 'bundled in the same system code segment
'(CLIB'0l1) with procedures required by COBOL II and REG. ‘Also,
‘the PEEK and POKE procedures can be written in COBOL II and
called "at crossed purposes" in the same manner, indeed, these
‘are the only two heap procedures you will need, since:-the object
code'should have already allocated at least the first 5 words
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below DB (you can always call DLSIZE if you're not sure).

The Tables manual to the contrary notwithstanding, DB-3 is
reserved for FORTRAN, not COBOL. For a FORIRAN program contain-
ing an ON statement, it points to a 17-word TRAPCOM' block in the
global stack area used to save trap handler plabels according to
error type. To share or dynamically allocate this resource,
either your main program or a non-dynamic subprogram must first
define in WORKING-STORAGE a 17-word array initialized to all
zeroes. Then, if a PEEK of DB-3 returns a -1 (no TRAPCOM' al-
located), you must obta;m the array address w1th .I0C. and POKE
1t to DB-3.

Your CONTROL-Y trap handler may be written as a vanilla COBOL II
subprogram with no LINKAGE SECTION. To arm it, obtain its plabel
andpassn.tbyvaluetoF'(DN‘IRAP R e :

77 TRAP—PLABEL PIC 59999 USAGE COMP.

 CALL "F'CONTRAP" USING \TRAP-PLABEL\.

The actual trap procedure that is armed is F'CONTRAPPROC, which
calls your trap handler and calls RESETCONTROL after your harxiler
GOBACKs. It may be disarmed by calling XCONTRAP, but can only be
re—armed by calling F'CONTRAP (not strictly true, but true for
most practical purposes) !

F!CONTRAP saves your trap handler's plabel in TRAPCOM' array
element 11 (address DB+'DB-3'+10); you can switch to a different
trap handler at any time from any subprogram simply by changing
the plabel stored at that location.

Oh yes, don't forget to open a file on $STDIN or $STDLIST and
call FCONTROL 17 to enable "subsystem BREAK“ s

Do I really ‘have to call FOPEN just for that’?

Well now, come to think of it, you don't actually—but F(I)NIR)L
requires an MPE file number, and you may not have a suitable one
-at the ready. Here's another good use to which an O/P procedure
can be put.

Have ycu ever wondered why it is that no matter when you FOPEN a
file, you never get a file number less than 3? It is because
nunbers 1 and 2 are already in use! Even before your program
reaches the first executable statement, MPE has already opened
your $STDIN and $STDLIST--on channels 1 and 2, respectively;
indeed, these are the file numbers used by the READ(X) and PRINT
;mtrln51cs. The problem is, you are not allowed to use these
numbers yourself in User Mode—-probably to help prevent you from
aocz.dentally FCLOSEing them.

You can easily create an o/P procedure to enable CONTROL-Y by

calling FCONTROL 17 directly on MPE file number 1, thus saving
valuable time and resources.
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VIII. FORTRAN logical Units: Resolving a Compatibility Issue

If you are an ASK'MANMAN shop that has upgraded from Version 5.1
or earlier to Version 6.0 or:later, then you may be an odd-ball
'shop like ours that: has, and uses, 'both FORTRAN 66 and
FORTRAN. 77: In'my. view," they are different 3GLs, each with its
own.advantages, and as distinct from each other as they are from
COBOL; yet, they are sufficiently similar to greatly fac111tate
convers:.on of source code from one to the other.

Oertam language constructs shared in common by the two FORI'RANs
are mutually incompatible because of different internals. One
major area of incompatibility concerns the use of Logical Unit
(LU) numbers in file operations. For example, LU 1 in a
FORTRAN 77 Outer Block does not necessarily refer to the same MPE
file number, or even the same file, as w1 in.a FORTRAN 66
subroutine in the same program. The reason is that each FORTRAN
maintains on your stack its own separate FLUT through its own
separate set of library procedures. Let's take a look at each
one--

The 66 FLUT

'I'he Compiler Library manual descrlbes a somewhat primltive
structure. Each FLUT entry consists of a smgle word contammg
a um.que IU nunber in the upper byte, and either 0 or an MPE file
number in the lower. . The physmal end of the table is delimited
by a word with the number 255 in the upper hyte Since valid 1U

mmbers are in the range 1-99, the maximum size of the FIUT is
100 words.

The FORTRAN 66 ' FIUT is supported by the code management system.
When a program 1s prepared, the Segmenter builds in the PROG file
an initialized image of the DB-Qi stack region, or "system~
managed" global area; this includes a FILUT structure for all IU
numbers declared in the program. The stack address of the FIUT
is set in record 0 'so that at process-creation time,: the Loader
allocates enough heap space to copy the FLUT address to DB-1,
whose default setting is -1, It is plain to see why expression
of IU numbers as constants is disallowed by the Segmenter in SL
procedures, since they are sharable by non-FORTRAN programs.

The FLUT, however, does not have to be engraved in-stone at
compile time. Using the heap access procedures described -in
Section VI, you .can, from any 3GL, dynamically transfer an exis-
ting FIUT into, or build one from scratch.in, an array in either
global region, or even in the Outer Block's local stack; ‘this
array can be pre-extended to the full 100 words to allow for
dynamic addition of IU numbers as needed. The Formatter doesn't
care where the FIUT is, as long as it is properly pointed to‘at
DB-1; the only question is, how to get the new FLUT address to
POKE in there--in FORTRAN 77, you can use BADDRESS in.conjunction
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with ISHFT; in FORTRAN 66, you'd have to use somethmg like the
GEIVAL support procedure described in "Designing an INTRINSIC
etc.'

The 77 FLUT

All of the globals shared by FORTRAN 77's I/O procedures are
managed in the heap, and are allocated as and when needed; the
main pointer is set in DB-12, whose default setting is 0. This
makes the FLUT inherently dynamlc and expandable, so that IU
numbers and all I/O statements and generic procedures may be used
freely in an SL procedure; they are mtrecogmzedassuchbythe
code management system

Unl].ke the orther FI.UT this one prov1des for IU 0, and 1U numbers
greater than 99.

‘Starting at word 8 of the globals area (address DB-F'DB-12'+8) is
a block of 16 chain heads. Each one consists of either a link
(DB~relative address) to a 54-word FIUT entry, or %77777 indica-
tlng an empty chain. Empty’ and non-empty chain heads are

- in the block in no particular order. Word 7 of the
globals area points directly to the most recently allocated FIUT
entry. ;

From what I've made out so far, here is a partial list of the FIUT
entry contents:

o MPE file mmber. If this IU has been closed through a

CIOSE statement or UNITCONTROL call, this field con-

_ tains %77777, the entry may also be removed from the

chain.
2. ; LU number.
8 : Link to the next entry in the current cham. %77777
: : end of chain. i

9% - 52 F11e name, 1eft—just1f1ed with blank paddlng.

(Im1dentally, this is similar to the way the accessor table is
organized in a 'IurboIMAGE DBG control block. )

FLUT Management Procedures

Understandmg of the two FLUT structures should help you to
design procedures to synchronize LU asmgmxertts in mixed-FORTRAN
programs--and you may very well end up with one if you are mod-
ifying an extremely large FORTRAN 66 program, and the compiler
hands you the software englneer s worst nlghtmare, the "SYMBOL
TABLE OVERFLOW" error. :

Armed with heap access procedures, FORTRAN 77 pmv1des the most
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convenient access. to both FIUTs. Here are some things you should
know about the -generic FIUT management procedures ;common to both
. FORTRANSs:

Generic Name Actual 66 Name Actual 77 Name ($SHORT) Actual 77 Name (SLONG)“
FNUM . - FNUM . CFTT_FNUN © . FTN_FNUM
FSET FSET F77_FSET : FTN_FSET

UNITCONTROL UNITCONTROL . -FT7_UNITCONTROL . +FTN_UNITCONTROL

In FORTRAN 66, the FLUT is assumed to: be pre-existent and non-
dynamic; therefore, any passed LU number must be already defined
on penalty of a library error trap. In FORIRAN 77, an I.U number
is dynamically allocated if not currently existent.

In FORTRAN 77 code, it is best to use the $SHORT dlrectlve, the
calling sequences and parameter structures would thus be the same
for both sets. The FORTRAN 66 procedures may be referenced as
declared SYSTEM INTRINSICs. while referencing the: native proce-
dures by their actual names. Alternatlvely, you may modify the
FORTRAN' 66 procedure references with $ALIAS dlrectlv&s and use
the generic names for the native procedures.

Hooking FORTRAN 66 I/O Statements °

Another way to synchronize LU assignments in a mixed-FORTRAN
p: is to hook all FORTRAN 66 I/O statements and externals so
that only the FORTRAN 77 ‘FIUT is used. This is made possible by
the fact that the FORTRAN 66 Formatter accepts MPE file numbers,
in negated form to distinguish them from IU numbers:

In his INTEREX '90 paper "Making Other People's Programs Do What
They Were Never Intended to Do--The 'Hook Under the Hood'"16
Eugene Volokh, showed us how to hook calls to system intrinsics by
writing intermediary procedures with identical names and calling
sequences, from which the originals are called by IOADPROC and
plabel, and planting them at higher binding levels, usually :in
account or group SLs as required. One procedure that must be
hooked is FMTINIT', which is called transparently by the cbject
code generated by READ, WRITE, ACCEPT .and DISPIAY statements.
Here, alas, is where the intermediation method of intrinsic-
hooking breaks down; if you tried hooking FMTINIT' the same way
that you would hook FREAD, you would be ‘likely to get some weird
results--for two reasons. One is that FMTINIT' generates tem-
porary global storage at the top-of-stack for shared use by the
several compiler-generated procedure calls--IIO',.SIO', etc.——
that transfer list. elements, endlng with a.call to TFORM' which
completes the formattlng operatlon and tries to restore the.stack
_to its original condition. ...As soon as your FMTINIT': hook retur-
ned to the caller, these temporary globals would be deleted from
the stack, but still be pointed to at DB-2; the other Formatter
»procedures, could end up clobbering the globals with their own
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local stuff.  Even if your process made it as far as calling
TFORM', who knows what might then happen to your stack? The
other reason is that one of the value parameters passed to
FMTINIT' is the location in the caller's code segment of the Con-
dition Code test that 1mmed1ate1y follows the call to TFORM';
FMTINIT' tries to exit directly to this location in the event of
an end-of-file or some other error--which it can't do if its
above stack marker is pomtlng to the wrong code segment'

So, in order to mesh properly with the other unhooked Formatter
calls, your FMTINIT' ‘hook must somehow get completely out of the
way. once it's finished don'lg its thing, so that the real FMTINIT'
may interface: dlrectly with the subprogram that called the hook,
not the hook itself. What I'm talking about here is somewhat
analogous in routine office life to gettlng a - telephone call
destined for another employee and transferring the call to that
employee's extens1on, 1nstead of relaylng messages back and
forth.

Sound impossible? I'm happy to report that it's quite do-able;
but your hook must call FMTINIT' with the EXIT instruction in-
stead of PCAL, because you have to get into FMTINIT' without
generating another stack marker in transit (over whose return
vector you would have absolutely no control) or causing anything
to be deleted from the stack that is expected to be there for
list elemerrt transfers

Basically, your hook procedure s job is to J.ntercept an IU number
and use it to obtain from the 77 FLUT an MPE file number, which
is then passed as a negatlve integer to FMTINIT', thus bypassmg
the 66 FIUT. From inside your hook, value parameter UNIT is
located at Q-8 and specifies an LU number if UNIT > 0 and
IOTYPE(9:1) = 0. Simply pass the LU number by reference to
mteger procedure F77_FNUM--which works the same way as its
sénior counterpart, except that it can dynamically allocate a
FIUT ent::y-—negate the returned MPE file number and store it at
Q—8, overwrltmg the orlglnal 1 number in the parameter lJ.st

NOW the real fun begms' You need a support procedure-dwe'll
call it XFERCALL--with two parameters: the number of the code
segment contalnlng the real FMTINIT'; and its entry point ad-
dress, with the mapping flag in bit 1. The segment number is
determmed at either load time or process-creation time, depen-
ding upon whether the mapping is "physical" or "logical", but
this and the mapping flag may be extracted from the plabel retur-
ned by IOADPROC. The entry point address was fixed as of your
last MPE V upgrade; the Segmenter command "—LISTSL
ENTm{ FMTINIT'" can tell you exactly what it is.

After saving its passed parameters’ locally, XE‘ERCALL builds a new
stack marker as follows

Q'+1 0ld X reglster from the above: stack marker, i.e. from
: Q3.
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Q'+2 < Entry p01nt address and mappmg flag as passed.

Q'+3. Status b:l.ts from the above stack marker i.e. fm blts
el (0:8) of Q-1, merged with the 8-bit segment nunber as
W' : . ) e .

,,,,,,,,,

Q'+4 ;.Delta-Q

Your goal is to have the Q and S reglsters borth po:mt:.ng at what
is now- Q'+0 when the EXIT -is consummated; this is where they were
pomtlng mmedlately followmg the PCAL-to the hook procedure.

Since the SDEC, being held in the lower 8 bits of the EXIT
instruction, cannot be larger than 255, the Q of the stack marker
through which you propose to EXIT cannot be more than 259 words
out from your tan;et top-of-stack, so the best place for the new
stack marker is adjacent to the hook's above stack marker, since
nothlng else between there and XFERGALL's local: stuff needs
preserving at this point; that way, it doesn't matter how much
local stack your hook procedure uses. (Even if it doesn't use
any. at all, you've already. copied XFERCALL's passed parameters
out of harm's way, and its parameter list itself qlves you )ust
the. amount of slack you need.)

The last step is. to set the Q register to p01nt to Q'+4 and
ASSEMBLE an "EXIT 0". - The hook's above stack marker and param-
eter list thus become the above stack marker and parameter list
for the real FMI'].NIT'-just as though the application program had
called it dlrectly'

The. other FORTRAN 66 externals—-FNUM, FSET UNITCONTROL and
‘FI‘NAUX'--may be hooked to their FORTRAN 77 counterparts by con-
ventional intermediation. :

IX. The ;'Green Area" and :the 'FPMAP: How to Have Both

In the aforementloned INTEREX .'90 paper on hookmg the pmblem
of saving the plabel of a tlme-crltlcal intrinsic between calls
to a hook procedure raised the issue of global storage.: Eugene's
discussion of the possible solutions included the techm.que,
developed by Robelle Consultlng's Robert-M. Green, of

the DB-Qi stack region by adroitly edltlng the PROG file after
preparation. For our purposes, I will refer to this lnserted
global storage as the Green area.

‘What makes the Green area an- especially good place for SL
procedures to save stuff between ‘calls is that the program, being
loglcally unaware of its existence, will never use it, ‘'so there
is no possibility of collision--at least, not with the program
nor with any supported subsystems. Insertlon of the Green area
can be done with any existing program without re—PREPplng it; but
it does require a new copy of the program file with several sec-
tions relocated--the segment set, the entry point list, the
external list and the FPMAP (if present) ; their starting record
numbers held in record 0 (SAS, SAE, SAX, SAPMAP) must be increm-
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ented by the number of 128-word records appended to the global
area Another record number that may need 1ncrement1.ng is for
"symbolic items" (SASI); I've found no ‘programs in our shop that
use this fleld ‘but you may want to check it out.

Eugene s counsel was that any FPMAP be done away with by setting
SAPMAP to 017 because of all the internal record pointers that
would have to be changed. The September '84 edition of the
Tables manual, at any rate, does not describe these pointers in
detail. But as we have seen, there are cases, as in Section v,
where the FPMAP is essential; it would be nice if we could also
enjoy the benefit of a Green area.

I've done some explormg with DISKED5 and fo&.nd that retentlon of
the FPMAP really isn't all that: dlfflcult-especmlly considering
that Green area construction is already labor-intensive: enough to
warrant encodlng the operations in a stand-alone ut111ty Since
all program segments are prepared together, there is only one
mxltlple-segment FPMAP serving the entire program, and it occu-
pies contiguous records at the tail end of the program file

Word 1 of record 0 gives the number of code segments in the
program (NS), and this is exactly the number of FPMAP record
pointers that need incrementing by the same amount as all the
others. They all occupy consecutive double-words constituting
the "SEGMENT PMAP POINTERS" section (SPP), which munedlately
follows the "PMAP TYPE TABLE" (PTT) at. the very beginning of the
FPMAP. To allow for future expansion, the PTT length (PTTL) is
given in word 0 of the PTT. Thus, the SPP is located at record
SAPMAP, offset PITL, and its length is 2#NS words (maximum 510).

Each pointer in the SPP is in the standard 32-bit format found in
USLs--a record number in the upper 25 bits and a word offset in
the lower 7--and points to a Type 0 FPMAP entry, which is fol-
lowed by the entry point entries: (Types 1 and 2) for that 'segment
in ascending STIT index order, followed either by a null word or
by the Type 0 entry for. the next segment in asce.ndmg 1O0G# order.
Only the record mmber field in each pointer: heeds adjustment. ;

There are: no other flle-dependent pomters that you.-need worry
about. -Other than flag bits for hidden entry points, FPMAP
entries contain nothing that isn't documented in the Segmenter
manual or returned by system intrinsics. ‘

A Zero—Defect Method of Locating the Green Area

How does the Green area say "Here I am!" to a hook: procedure
that's looking for it? Eugene suggested that you logically begin
the Green area on an even 128-word boundary and initialize the
first few words to some unique bit pattern that is highly unlike-
1y to be comc1denta11y duplicated elsewhere in DB-Qi at such a
] . This bit pattern would have to be hard-coded in:every
hook procedure that uses the Green area so that they would know
what to loock for at 128-word intervals beginning at DB+0.
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Now, the operative phrase here is "highly unlikely", which
implies an anticipated failure rate ever so slightly larger than
0. The challenge of finding a 100%-reliable method using exis-
ting structure without conflict was in the back of 'my mind one
day as I was idly scanning through the Compiler Library manual;
my roving eye fell upon the detailed layout of the FORTRAN 66
FIUT, and--would you believe it?--I found the answer right

As I mentioned in Section VIII, the Segmenter and the ILoader
support the 66 FIUT on MPE V systems. In the program file, word
12 of record 0 (SAFLUT) gives the DB-relative address of the
FIUT, or defaults to -1.

According to both the Tables ‘and Compiler Library manuals, the
FIUT terminator word is characterized only by a 255 in the upper
byte; the lower byte is always initialized to 255 but is not used
for anything, and testing has confirmed that it isn't. You can
put anything you want in there without interfering with the
Formatter.

What does all this have to do with locating the Green area?

Well, if we adopt the convention that the Green area always start
on an even 128-word boundary, then its DB-relative address is
evenly divisible by 128--and the quotient fits very neatly in 8
bits! Since there is an initialized but unused byte at the tail
end of the FIUT, what a wonderful opportunity to chain therefrom
to the Green area! The starting record number of the global area
is given in record 0, word 3 (SAG); the compressed address of the
Green area works out to be <Green area record #> - SAG. The FIUT
itself is located starting at record SAFIUT(0:9)+SAG, offset
SAFIUT(9:7). : ~

Yeah, but what if it's a COBOL program and doesn't have any FIUT?

No problem—-if we further stipulate that the Green area always
begin with a word containing 255 in the upper byte, and <Green
area record #> - SAG in the lower, then if SAFIUT is defaulted,
we need only set it to 128 * (<Green area record #> - SAG). If,
at process-creation time, the Loader finds anything greater than
-1 in SAFIUT, then that number will appear on the process' stack
at DB-1, no matter what (in DB-Qi) it's really pointing to. : This
way, the Green area can be located at run time by the same method
whether SAFIUT is pointing to a FLUT or directly to the Green

So: At run time, to find out if there is a Green area and where
it is, first check the DL register; if it is 0, there is no Green
area, otherwise read DB-1; if it contains -1, there is no Green
area, otherwise scan the FIUT for the terminator word; if the
lower byte contains 255, there is no Green area, otherwise that
mmber multiplied by 128 gives a DB-relative address that should
contain an exact copy of the FLUT terminator word; if it does--
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bingo!

This design allows for dynamic relocation and subsequent

expansion of the FIUT (which could initially be found empty).

long as you always leave the terminator word content as you find
, you will not corrupt the Green area J.ndlcator/pomter

But what if the compressed address of the Green area happens to
be 2552 Wouldn't it appear that it didn't exist? -

Iet's see: 255 * 128 = 32640; the largest possible data segment
of any kind is 32764 words, and the maximm allowable MAXDATA is
usually less than that; that:leaves not more:than 124 words for
other objects in the stack besides a global area. As many as 128
words of heap space must minimally be allocated for the FLUT
pointer. How much room would that leave for the PCBX (or any—
thmg else)” . ; 8

Green Area Builder Design Points

To determine how large your Green area is permltted to be close
attention should be paid to the followmg record 0 f1e1ds. in-
itial stack size (ISS); initial heap size (IDLS); and MAXDATA
(MAXD). The following SYSGIOBI8 cells are also relevant:

2107 " Maximum allowable MAXDATA. :
%110 Default MAXDATA.

When a program is prepared w1thout spec1fy1ng a MAXDAm MAXD is
set to -1 to indicate that the default value in SYSDB+%110 is to
be used. If MAXD contains a posn:lve word count, it may be

A suggested Appllcat:mn

A custom procedure de51gned for the EDI’IOR's /PROCEIIJRE commandl9
has a total of 30 words of global storage available. Is that
enough?. Would you like more?. Would you like to have complete
control .over what 1s in your- global area at. any given. time? :

The EDITOR preogram as - supplled has a MAXDATA of only 10,000
words, so there is plenty of potential space for as large a Green
area as you would ever want. The only problem to be addressed is
that the EDITOR obviously has no way of re-initializing any part
of the Green area after the specified rangelist has run its
course.

The solution lies in the fact that your custom procedure is
called by the internal procedure that processes the rangelist and
which only exits to the main program after the final iteration.
Using the material in Section III, you can hook this exit to call
any SL procedure charged with the task of cleaning up. Since the
Green area can be- initialized at the time it is built, I can't
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think of a better place for the exit trap stack.

One word in the Green area should be used for a flag to indicate
whetherEDﬂ'IRAPhasbeencalledforthementmgellst.

X. The Rest of the "Rest of the story"

kHere in full, is the supplemental material that I J.ntended to
hand out in New Orleans.

Who's Using That Code Segment?
IF Anyone, and IF It Exists

InAppllmtlonEb(anple3 ins-11, I toldymfhemmmmyaxneed
to know in order to write a utlllty program that reports SL code
segment usage. Unfortunately, I neglected to tell you how to
determine up front whether it is needful, in the case of any
given SL segment, to impose a lock on such a critical system
bottleneck as the Loader Segment Table (IST) and go to the fair
amount of trouble to read it.

In the interests of system performance, your program should not
read the IST or lock any SIRs, pass GO or collect $200, m‘thcut
first makmg sure that the specified code segment exists in the
specified SL.

Prepared Object Code file structures are described in the Tables
manual, Chapter 10; the September '84 edJ.tJ.on is not up to date
with respect to the system library.

In general, each code segment in the SL has a single entry in a
Reference Table (REFTAB), and the table-relative pos1t10n of this
entry defines its LOG#, which does not appear in the entry it-
self. However, the records containing the table entries are not
contiguous; for this reason, they are listed in a block of record
nunbers (RTIDX) beginning at word O of record 1.

A REFTAB entry contains, among other goodies, a bit map
indicating which code segments in the SL are referenced by the
current segment. How large is this bit map? If you guessed 32
words in the system library, and 16 wordsmausersﬁ, you're on
the money! Consequently:

* 'lheREFTABentrysuelsMwondsmthesystemhbraryarﬂ
32 words in a user SL.

* REFTAB entries are packed 2 to a record in the system
library, and 4 to a record in a user SL.

*  The maximum size of the RTIDX is 255 words in the system
library, and64wordsmauserSL.

'A REFTAB entry for an allocated LOG# not currently assigned is
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indicated in entry word 3 if bit 0’ ("SEGMENT DELETED") is set to
1.

Remenber that the highest legal 10G# is %375 (253) in'a user SL,
and %775 (509) in the system library, and is not necessarily the
highest LOG# currently allocated. The current number of REFTAB
entries (NRT) is in word 9 of record 0, and your LOG# must first
be compared to this number--not the: mmﬂoerofsegments 1nword 4;
1ftheI.0G#>NR1‘ 1tlsnogood

If we let P = the number of REFTAB entrles per record (elther 2
or 4), then the actual size of the RTIDX is:

(NRT+P-1) /P
The record number containing the REFTAB entry for IOG# N is in:
RTIDX(N/P) -
The word offset of the entry w1th1n the reconi contammg 11: is:
) 128/P*(N modulo PP
If the "SEGMENT DELETED" bit is on, your I.DG# is no good.f

If you allow a code : :segment to be specified by name, you must
serially read the REFTAB unt11 you find a "good" entry oontamm‘g
the matching segment  name in words 8-15, left-]ustlfled with
blank- paddlng The REFTAB records must be read in ‘the order
glven in the RTIDX. Before-commencing the search, you must
initialize-a counter:on your: stack to -1, and- mcrement it by 1
and compare it to NRT before each inspection’of an entry; the
counter value at the end of a successful search is the I0G# of
your code segment. (Remember that a "good" entry has a non-
negative value in word 3, but all®entries must be counted.)

Once you have determined that your LOG# or segment name is valid
and eXJ.stent, you need to make sure that it's loaded.’ You can do
this by using your target SL's file disc address to fmd its 'I‘ype
1 entry in the 1IST, and scanning the SEGLIST for the IOG#.

Not so: fast, though!. Before you even consider going into the
IST, you should first take a closer look at the REFTAB entry.
Word O contains a bit called SLSEGFLAG, 1nd1cat1ng whether the
STT is in the old pre—MPE V format or in the new format for
logical/physical mapplng.0 When a segment is "born", i.e. added
to the SI, the STIT is initialized the old way, and SISEGFIAG is
set off; as soon as it is "christened", i.e. loaded for the first
time, it is upgraded to MPE V standard, and SLSEGFLAG is set on
for keeps. So, if you find it off, your segment is not, and has
never been, loaded; if it is on, your next step is to read your
SL's file label and check the FLIOAD flag; if this bit is 0, it
means that none of the segments are loaded--in which case, obvi-
ously your target segment isn't, either.
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The Trouble With Helpful Harry

In S-II, I recommended Boeing Technology's contributed procedure
SEG'READ, for reading data segments, as a building block:for the
custom trace-back procedure. . When used in conjunction with its
companion piece SEG'ERROR,. it provides the: level and quality of
error-checking and "looking before leaping" that are essential to
have in any situation involving SIRs. - However, if you actually
tried calling it from your TRACEBACK, then even if (or perhaps,
because) you followed my instructions to the letter, I have
reason to suspect that things didn't go very well at first-—do I
guess rightly that your test program bombed on an "ILLEGAL
CAPABILITY" error, and took the system down with it because the
IST SIR was locked at the time?

I apologize for forgetting to warn you about this; but here's
what happened:

SEG'READ, SEG'WRITE and some other contributed procedures that
use privilege do not count on you to be running in Privileged
Mode when you call them, so they call GETPRIVMODE for your con-
venience; but this is not very convenient at all unless the
program has PM capability, and the whole point of working from
"OPTION PRIVILEGED" is to make TRACEBACK available to all prog-
rams.

The best solution, if you have the source code and the SPL
campiler, is to produce a new copy of SEG'READ with all calls to
GETPRIVMODE and GETUSERMODE taken out and the keywords
"PRIVILEGED" and "UNCALIABLE"- added to the OPTION list; a slight
change of entry name may be desirable for parallel compatibility
with existing PM programs that call the original SEG'READ.

One More Note on Plabels
COBOL II allows you to call a procedure given the plabel even
more easily than does FORTRAN. If identifier-1 in the CALL
statement is numeric, it is assumed to contain a plabel, and no
LOADPROC is done--and no "gateway" procedure is necessary.

But if you've read the COBOL II manual as it were a love lettef,
you already know this.
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Conclusion

John Dunlop, an MPE user in Britain, in his letter published in
the September 1991 Interact: "I just received the June. 1991
Interact...and I read through it with considerable dismay. The
entire magazine was taken up with UNIX, “HP-UX, POSIX, ALLBASE,
and ORACLE—-none of which I have any interest in. ...I am sorry
to see Interact become such a market-oriented magazine as opposed
to the technical. and informational source it has been." )

In the course of my fourteen-plus years at Unlted Electrlc,
have seen my company' grow in the sense of maturing and evolving
into the 90's; it has progressed from being one of many small
businesses adhering to traditional manufacturing and managerial
methods to being a Shingo prJ.ze-wn.nner. Consequently, our MIS
department has kept pace much more with the changlng needs and
realities of our company s business, and ways of doing business,
than with advanc1ng HP software and hardware technologies, and
this has made it necessary for me to find ways to actualize,
under versions V-Delta-4 and earlier, some software features
similar to those becoming standard with:Release 30 and later,
using only the limited software and documentation resources av-
ailable to me. So, I have experlenced Mr. Dunlop's kind of frus-
tration at finding little new and interesting published about the
system I have been working with for. nearly a decade, and at
finding no answers to lingering questions while having very
limited time to pursue them--not that other systems currerrtly in
use, just coming out, or on the horizon shouldn't also be discus-
sed with enthusiasm.

This is probably my fmal paper on ye AntJ.em: & Honoarable MPE V
or its subsystems. May INTEREX and my readers forglve its
length, but time is pressmg to share as much of my Classic MPE
knowledge - and expertlse as possible before it goes. the way of
alchemy, and I entertain the hope that other shops:still happlly
using this mature and reliable system—-lf only to maintain some
stablllty in the face of ever-more-rapid technologlcal change—-
will derive benefit therefrom, and never again be stonewalled by
such defeatist statements as "such—and-such can only be done in
SPLII

It has never been my primary intent to add balance to the mix of
writings on HP software--but if I have, so much the better

Flnally, I would like to thank Eugene Volokh for hls expert
advice--you will never know how much trouble he may have saved me
from causing!

k k ok ok % k
To all those who dare greatly for the sake of knowledge

Secrets III: Square Pegs for Round Holes 5042-39



10.

",

12. -

13.
14.
15.
16.

17.

18.

19.

20.

NOTES

Reprinted ‘in Thoughts and Discwrseg on HP300! oftuarg (VESOFT Inc., Los Angeles,
CA), 3rd edltlon. B

1992 INTEREX Proceedmgs, New Orleans, LA; Paper #3051.

»,Som system intrinsics are docunented as "0-P%; this does not mean "OPTION

PRIVILEGED". In the case of GETPRIVMODE, it means that the calling process must have
PM capability' in the case of SWITCHDB, it means "OPTION UNCALLABLE", i.e. mot -

callable in User Hode

This approach is rendered less than totally reltable by the fact that on version V-
Delta-4. and earlier, PROCINFO does not indicate uhether the program file is permanent
or temporary; 1 made much of this in S-11. Check the most current documentation for
your MPE'V platform. ) ’ ‘

MANMAN is a registered trademark of:

_ ASK Computer Systems Inc.

2440 W. EL Camino Real
Ilountam View, CA 94039

Media fvles are usually opened globally by mrbolm\GE.

We use the CSL procedure GENERIC. w7,

FORTRAN 66 label parameters are recognized by the Segmenter. The ‘external reference-
entry has a subentry for a single parameter of type LABEL (FORTRAN). Unless coded in
the same language, ISCAL's formal checking level must be no higher than 1.

The same method requi red to exit from a CONTROL-Y trap procedure armed via XCONTRAP;
see the Intrinsics manual, Chapter 5.

For full details on the Formatter procedures and calling sequences, see the Cculp‘ ler
Library manual, Chapter 1.

Does anybody remember the old Bert ﬂd. 1 recordings?-

My own nomenclature from S-1I. HP calls it a "logical" segment nuvber--the same term
they use for a code segment in Prepared Object Code.

FlNDPHAPNME returns lnformanon only for revealed entry points.
FORTRAN Logical Unit Table.

1993 INTEREX Proceedings, San Francisco, CA; Paper #5635;

1990 INTEREX Proceedings, Boston, MA; Paper #3141.

In S-11, the TRACEBACK logic could have checked the state of SAPMAP in Step 1, and
FCLOSEd the program file right then and there if SAPMAP were found to be 0.

SYStem GLOBal Area. The undocdnented non-privileged integer procedure SYSGLOB mY be
used to read it; see Eugene Volokh, Thoughts and Discourses on HP3000 Software, l.th ’
edition, page 153.

See EDIT/3000 Reference Manual, Chapter 4.

See David N. Holinstat, “"Architectural Changes for MPE V*; 1983 HPIUG Proceedings,
Edinburgh, U.K.; Paper #70.
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5043 :
How to Win at Your Next EDP Audit!

. Tom Hams
OPERATIONS CONTROL SYSTEMS
560 San Antonio Road, Suite 106
Palo Alto, CA
(415) 493-4122

As data center manager, you often walk a precarious tightrope, successfully
meeting corporate objectives while directing the day to day processing activities of
a busy data center. And during your daily review of the data center, some
concerns may go unnoticed. These are the areas most often uncovered during an
EDP audit, and they can result in the lmposmon of unnecessarily stringent
requirements on the data center.

This paper attempts to turn a tough assignment — facing an EDP audit — into a
routine exercise by focusing on those concerns most often overlooked by the data
center manager. By understanding what the EDP auditor looks for during a
review, you will have the knowledge to prepare your data center to pass an audit
with flying colors. This paper will also arm you with a checklist for improving and
automating your operations, and help you to successfully anticipate even the
toughest EDP audit.

PROBLEMS ADDRESSED

During a review of the data center, the auditor is chiefly concerned with the
efficiency and security of DP operations in the following areas: standards and
procedures, operational work flow and controls, scheduling, data security, change
control, equipment utilization and efﬁcxency, disaster planning and recovery, and
environment.

If the data center manager and staff understand what the auditor is looking for
and what information is needed by the auditor, the review can proceed more
smoothly, and the results can be more beneficial to the orgamzanon

STANDARDS AND PROCEDURES
Standards and procedures that should be in place and enforced incfude:

+ Ensuring proper timing in running programs, inserting changes into
programs, and using the correct data for programs

e Protecting the data and programs from accidental or intentional
destruction '

* Ensuring that the data processed is complete and accurate

«  Specifying methods of physically moving input and output

* Scheduling work and getting work rerun in the event of an error or disaster
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»  Specifying procedures for controlling data, programs, and the flow of work

* Keeping records of work performed = ' - ¢ o

¢ Determining and recording sufficient resources for the work

* Performing maintenance and general housekeepmg assomated with the
operation of the: computer center :

The EDP auditor may also want to verify that forrnal standards exist for systems
development and maintenance, program and system change control, library
operations, computer operations, and docunientation.

OPERATIONAL WORK FLOW AND CONTROLS
The auditor will investigate speciﬂc‘ items in this area, incl'uding Whethe’r: ‘

~+ Input data from other departments is complete and entered on tlme
* The data center keeps job accounting information
* Job accounnng information is evaluated and used by management

Error ¢ontrol procedures should also be revxewed Specrﬁc quesnons asked
mclude

e Is anyone notified in case of a producnon processmg error> '
"« Are errors documented?

* Are error statistics accumulated or ignored?

* Are errors followed up on so that they do not recur?

The auditor will also confirm that downtime is reported and statistics compiled. A
log of late reports and jobs should be mamtamed

There should be a formal commun‘ications ‘channel 'betv'veen'f data center
operations and other departments; operational tips and other advice should be
passed to all operators.

All problems encountered at the computer, as well as any action taken to prevent
their recurrence, must be documented. Operators must also receive feedback on
reported problems. The auditor will verify that headers and $STDLIST
information is used and checked. o
Next, the auditor scrutinizes output report custttbutlon and disposal and
determines whether:

+ All reports have been distributed to the proper user

»  Procedures have been estabhshed to control the dlstnbutlon of sensmve
output

* Procedures exist for dnsposmg of confidential reports when they are no
longer requtred
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Finally, the auditor will want to ensure that )obstream run instructions are kept up
to date.

SCHEDULING

Efﬁcient and effective scheduling is extremeiy important in providing a high level
of reliability and predictability to DP operations.

The auditor will determine whether:

« Daily processing activities are scheduled and a daily contingency schedule
is maintained. A strict schedule for nightly batch runs should also be
established and adhered to.

¢ Actual run times are recorded for batch programs :

e This data is used to calculate expected run times to ensure that runs have
not been terminated abnormally.

*  Unscheduled runs are supported by a work request or Other wntten
authorization. Schedule deviations should be documented and followed
up on by a supervisor.

»  User-submitted jobs are recorded to allow forecasting of future schedules,
resource requirements and special processmg consxderanons for onlme

. systems.

e All jobs are submitted through or controlled by data center operatlons All
output should be routed by operations to the appropriate destination or
picked up by the user.

« Standards cover the type, quality and quantity of forms kept on hand.

DATA SECURITY

Data base information should be protected from unauthorized access or loss.
Employees must be instructed about their responsibilities concerning confidential
information. Management must periodically review and update controls and
security provision relating to data. Live production programs should be physically
separated from development programs. The: staff should be prohibited from
running test programs against live files, and operations personnel should be
denied access to sensitive data files.

To maintain security, operators should be prohibited from renaming or
transferring programs without supervisory approval. Internal labels must be used
for all data and program files..

Passwords and lockwords should be used to protect accounts, users,-and data
files. Passwords, lockwords, dates, and constants should be introduced at run
time, eliminating the need to hard-code sensitive data into jobstreams.

Access violations must be logged and reported to the security manager. An
automatic log-off feature prevents unattended terminals from posing security
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threats. The auditor should examine the area above the suspended ceiling in: the
computer room to confirm that it is accessible only from that room.

The auditor investigates blank check stock and other negotiables to determine
whether they are issued on a run-schedule basis, kept in a secure area when
unattended, controlled by access forms, and penodtcally mventoned

Every site’s security needs differ accordmg to hardware, busmess focus, personnel,
system function, work schedules, work environment and numerous other
variables. Having stated this, there remain several constants which can help you
determine your security needs. «Take‘ a moment to answer the following questions:

3

Are data processing employees mstructed as to their responslbllmes
concerning confidential information?

Are live production programs physically separated from development
programs?

Are program library changes approved and accounted for?

*Are operators prohibited from renaming or transcribing programs without

prior supervisor approval?
Are internal labels used for all data and program files. Is an operations log

- maintained?

Is the area above the suspended cexlmg in the computer room accessible

‘only from that area? e

Are blank checks and other negotiables issued on a run schedule basis
only?

Do you ever have the same password for more than thirty days’

Is sensitive data endangered by sessions that remain on unattended
terminals?

Has your auditing firm asked for stricter reporting stamdards>

- Is management spending too much time implementing password changes?

When a person who has access to sensitive information leaves your
organization do you globally change passwords>

Canvusers log on to any terminal? -

Are your ports being tied up'by people who faxl to log off>

Can users log on to terminal from remote ports?

Can users log on from remote ports at any time of day?

Are additional passwords needed to log on remotely?

Can users circumvent existing procedures to run )obs durmg

.off hours?::

Would your secunty be enhanced xf passwords were - not embedded into"
jobstreams?
Do users have access to sensitive jobstreams?

CHANGE CONTROL

Change control procedures for computer programs should be established and
followed. The intent of these controls is to prevent unauthorized, inaccurate, and
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unreliable program changes from being incorporated into the live production
environment. Both scheduled and emergency changes must be appropriately
controlled to maintain the ongoing integrity of software.

The auditor will check to see that the following techniques are in place to ensure
that proper controls are being maintained over your program changes:

« Develop and adhere to formally approved wntten standards for all
program changes

« - Define and enforce procedures detailing who can initiate and who can
authorize program change requests

¢ Describe and track the nature and reasons for proposed changes

« - Enforce testing and acceptance procedures for all program changes
including emergency changes' ;

»  Test all program changes under normal operarmg condmons

« Involve users in preparing test data and reviewing test results

'+ Investigate and correct all errors before transferring code to production

»  Certify that all test results demonstrate adequate protection from fraud,
waste, and misuse of the program '

- Document all program changes and update appropriate documemanon as
changes are made

* Log all completed changes as well as those changes in progress

+  Utilize a formal system to report all changes to users and project - -
managers

«  Enforce a checkout-checkin procedure that prevents a file from bemg
simultaneously modified by more than one programmer

« .Develop procedures to analyze whether other systems are aﬁ'ected by new
program modification-

¢ Retain and secure original source code unnl changes have been
processed, tested and updated g

« Limit the frequency of program changes, except for emergency cases

¢ Notify both the user and EDP project manager when emergency changes
are made

EQUIPMENT UTILIZATION AND EFFICIENCY

Once it has been determined that the entire DP department is following a
properly implemented set of standards and procedures, the auditor may wish to
review equipment utilization.

The auditor will determine how much machine time is spent on reruns, whether
reruns are analyzed, and whether certain jobs are especially susceptible to reruns.
‘The auditor will also review programs or jobs for insufficient file design or
‘utilization. Another area to check is the full multiprogramming capability of the
system for batch production. The auditor will determine whether multiple
jobstreams run concurrently and whether CPU-bound and I/O-bound jobs are
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mixed to-maximize overall throughput. The auditor- then reviews whether many
jobs can be restarted without rerunnmg the entire 1ob I

PERSONNEL USE AND EFFICIENCY

Rev:ew of personnel pracuces can be a sensmve issue. Key areas of mterest
include:

* Do operations personnel require extensive training and experience to be
effective in processing daily production work? Is extensive knowledge of
each application run necessary? - .

* Is there a system to schedule and monitor regular dally processmg> Is the
system effective? Does it operate without excessive human involvement?
Or do operators spend a large part of their time tracking jobs.in
execution, replying to program messages, and changing job pnormes’
Must operators modify jobstreams at run times?

= Are all necessary tapes, forms, and other resources available when needed?

.»., Is:there excessive turnover? Does: danly productlon depend on spec1ﬁc
individuals?

¢+ Is-the operations department: treated as less xmportanr than the rest of data
processing? s .

DISASTER PLANNING AND RECOVERY

This catchall category includes everything from proper insurance planning to
physical security procedures. The auditor will want to determine whether the
emergency plan is adequate in relation to the risk. This-plan should be kept
current and distributed only on a need-to-know basis.

The plan for oﬂ' site storage of files and documentatxon should specxfy

e . The condmons for use of oﬁ'—sxte processmg
* Processing priority for applications

* Resource requirements

* Job scheduling

*  Run documentation

¢ Required tapes, forms, and supplies

Formal prbcedures forkhard\}vare backup should also be instituted.
ENVIRONMENT
The auditor may wnsh to review the work space to ensure that it is adequate for

the number of employees. The environment should: be neat, and supplles should
be easy to locate g .
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Auxiliary items located outside the computer room, such as bursters and de-
collators, should be accessible for the flow of work in the department. Tapes,
disks, and other storage media should be stored in a closed, fire-protected,
limited-access area.

RECOMMENDED COURSE OF ACTION

By understanding what the EDP auditor looks for during a review, you can now
prepare your data center to pass its next audit. The checklists provided in this
paper will help you to successfully anticipate even the toughest EDP audit. The
data center manager should be aware that the following more general advice can
also greatly enhance the data center review:

«  Provide the auditor with as much information as possible

» Implement a software system that leaves clearly defined audit trails

¢ Keep accurate records

¢ Maintain formal written standards and procedures

« Implement an effective data security system and maintain an
emergency plan

¢ Follow the auditor’s recommendations and procedures in preparing for
future audits to ensure efficient and cost-effective operations
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Its hard to remember your objective when your
up to your @#$ in Auditors

You're at your desk and the phone rings, the voice on the other end repeats these words "Your Being Audited”,
three words that brings sweat to the brow of Systems Managers, Development Personnel and Mangers of
Information Systems.

What this paper will present is an overview of "How to keep daily activities going and supply your auditors with
the documentation to conduct a successful EDP audit of your center”. Being prepared is the key to a successful
audit, the topics of discussion Physical Security - do you have proper security controls on your building, access
to your computer facility, tracking of all entry. Login Security - Passwords are they changed on a regular basis,
and do you have a log of when, and who changed the passwords. The information systems today are the life
source of most organizations, protecting the computers and the data is standard operating procedure. Access
control to live data - who has it and wky, can the data be changed and not controlled. Do you have in place
a mechanism to move test programs (files) to production and are they logged, and verified before moving to
production.

Do you have in place control procedures that support your Systems,Operations and Development Staffs, and
the key item that auditors will ask for is your "Procedure Manual" can you find it? and better yet, is it updated.
Located in your set(s) of manuals would be items such as Management of Networks, Monitoring of System
Performance, Hardware and Software contact list, Procedures to set up new users,groups and accounts along
with signoffs to obtain OP, PM capabilities. Recovery Procedures for startup, shutdown and failures of
hardware.

Tools - The auditors want specific reports - can you produce in a timely manner and what is not being done
while your staff is fulfilling the auditors every request.

Do you have a security controls in place, if not look at the many vendors available today that can offer a

lution. Is your change control system in place, and how does it help/hinder the work flow of your
organization. The many tools available today will be discussed - ie OCS, MPEX, ALDON, and Engarde what
their roles are at the university, and how they help keep the work going as fill audit request daily.

The intended audience is anyone who may come into contact with either internal or external auditors, dealing
with various questions directed to Systems,Operations,Development, and Management who responds to audit
points.

J. Michael Lam -

I have been with James Madison Umversity for the past 18 years, Manager of Systems/Operations and Security
of all the university owned puti Managing multiple Hewlett Packard MPE-IX systems, Hewlett
Packard HP-UX systems and Dlgital VAX VMS systems supporting over 11,500 students and 2000 full time
faculty and staff. Degree in Computer Science and business management, installed the first HP 3000 Series II
in 1976. I have attended HP Interex conferences since 1983, and more recently attended conferences on the
Control, Audit and Security of Information systems.

Paper 5045






' SOME USEFUL HP 3000 SYSTEM MANAGEMENT
TECHNIQUES

by Gilles Schipper

The manager of today's HP 3000 computer system faces contradictory
pressures. On the one hand, advancing technology has brought about increased
reliability and much faster processing speeds. This in turn has greatly simplified
and quickened day-to-day tasks such as backup, communications, and batch
processing. )

On the other hand, this superior technology has led to significantly increased
processing throughput and increased functionality. Batch jobs that previously
took hours to finish are now measured in minutes. A couple of years ago, who
would have given a thought to using the HP 3000 as a Netware server? Now, not
only is it possible but Netware/3000 has excellent prxce / performance and makes
sense for many HP 3000 sites.

One thing, however, has rémained constant over the years. The right mixture
of common sense and know-how can streamline and simplify the task of :
managing and operating your HP 3000 system.

~ Some of the following techniques and tools that can make your life easier are
Classic or Spectrum specific, and will be so indicated where applicable. '

For those unfamiliar with the terms "Classic" and "Spectrum," the Classic HP
3000 is that family of older HP 3000 computer models that runs the operating
system known as MPE VE or prior. This includes the following HP 3000 models:
Series 30, 33, 37, 39, 42, 44, 48, 52, 58, 64, 68, 70, Mlcr03000 Micro3000 GX,
Micro3000 LX.

The Spectrum family of HP 3000 computer models runs the operatmg
system known as MPE XL or MPE/iX. These include the following HP 3000
models: 917, 920, 922, 925, 927, 930, 932, 935, 937, 947, 948, 950, 955, 957, 958, 960,
967, 977, 980, 987, 990, 992 Most of these models may also carry an LX RX, or SX
designation.

1. In your full backup, use SYSDUMP (Classxc) or SYSGEN (Spectrum), (
instead of STORE. This ensures that you have a bootable tape (cold load tape for
Classic; SLT tape for Spectrum) that's never older than your last full backup As.
a Classic user, you will apprec1ate ‘this the first time you are forced into an ‘
unplanned reload. A reload from an old SYSDUMP tape brmgs you an old
directory structure mcludmg stale accounts groups, and users, together with
ancient passwords. .

‘Spectrum users will not suffer the same consequences, since the system L
directory is not included with the SLT. However, as with Classic systems, you
may still suffer the consequences of non-current system files and / orlO
conflguratlon when forced to install from a stale SLT. )

Spectrum users may not know that as of MPE XL 3.1, it's possible ! to combine
the SLT with user and system | ﬁles ona smgle backup set. 1t's so much more
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convenient, with the added benefit of ensurmg the availability of a reasonably
current SLT.

2. While on the subject of backups, conslder using the following file set on
your full backup file set:

@.@.sys,@.e.e-e.@.sys
(Add ;DIRECTORY, for Spectrum)
or, if on Spectrum release MPE/iX 4.5 or beyond

/s¥s/,/ - [SYS/;DIRECTORY
~ This ensures that the SYS account is stored first on your backup tapes. The
reason you want the -@.@.SYS (or, - /SYS/) is so that you do not clutter up
your output listing with the misleading message "UNABLE TO STORE
filename" for each file in the SYS account. This would only discourage you from
carefully perusing your output listing for files not stored.

You can extend the principle of storing accounts in order of importance by
constructing an appropriate file set with corresponding exclusion file sets to
avoid the aforementioned misleading warning messages. However, keep in
mind you can include at most nine global file set exclusions on Spectrum
systems, and only one on Classic systems (Platform 3P, the newly released latest
version of MPE VE allows you nine). For example, )

@.@.sYs,@.@.PROD,@.@.@-@.@.5YS-@.@.PROD

3. If possible, try to avoid using your physical console (logical device
number 20) for anything other than emergencies - for several good reasons: (a)
As long as I can remember, "break"ing and "abort"ing a program at the console
can cause the system to hang. This is true for both Classic and Spectrum
versions. Various patches have temporarily fixed this pesky problem, but it
reappeared after upgrading to the next MPE version. (b) Regular use of the
console invites the risk of system hangs due to incomplete typing of a command.
This problem is more severe for Classic systems. You don't really want to try
this, but you can test out this "feature" by typing a few characters at the console,
then walking away. If you're looking for a little excitement, maybe you can place
a bet with a colleague on how long it will take for the system to hang, (c)
Important console messages could scroll off the console screen unnoticed if
interspersed with subsystem output (see 4 below). (d) Console messages can
interfere with your activities while you are working at the console.

I recommend keeping the physical console logged off. Contrary to popular
belief, MPE does not require an active session at the console in order to conduct
its operating system activities properly. (See below for recommendatlons
regarding alternate "logical" consoles.)

4. If possible, use a "logical" console different from LDEV 20 You may then
acquire all console command capabilities by getting a copy of ALLOWME (from
the Interex contributed library). Before doing so, however, be sure you log on to
that logical console with ;PRI=BS. (You may need to have the system manager



assign you that capability at the account and user level.)

If you do that, you can always be king of the castle and gain access to any
critical system resource that you would otherwnse be unable to access even by
simply logging on to.investigate. .

5. Acquire hard-copy console capability. This can be satlsﬁed s1mply by
attaching an inexpensive serial printer to your console's auxiliary serial port. In
fact, the newer HP700/96 family of terminals also includes a parallel prmter
port.

This capability can save your bacon. Consider, for example, a situation in
which a very important message escapes your careful attempt to jot it down in
detail because of the speed at which it rolls off the console screen. Even with a
utility such as PSCREEN, you may not be able to have a hard copy of the
message because (a) there is not enough terminal memory to retain the message,
or (b) your system is not yet up and running MPE. Also, the sheer volume of
output you should be capturing (for example, in the rare, but critical, case of
storing user files to tape w1th the stand-alone DUS utility) mandates a hard-copy
capability. .

You could even consider routinely enablmg "log bottom" on your console
terminal to give you permanent console output hard-copy logs, rather than usmg
the hard-copy feature on an exception basis.

6. Use BULDACCT to assist in volume management and dlsasﬁer recovery
On Spectrum machines, this program is a fully supported utxhty included in =~ -
PUB.SYS. On Classic machines, you can find this program in ‘the TELESUP
account, which typically means it is unsupported by HP, aithough it works just
fine, thank you.

You should include a run of BULDACCT in your full backup job stream
(and, yes, it really should be a job stream) prior to the actual "ST! ORE" command
This will ensure these files will be backed up to your backup medlum Make
sure the files created by this program (two files called BULD]OBI and
BULDIOBZ for Spectrum, three files called JOBACCTA, ]OBACCTB and
JOBCUDC for Classic) are properly secured, since they contain embedded
passwords for all accounts, users, and groups on your system.

You could use these files to recreate your system directory on any ) ‘
compatible HP 3000. You could also use them to reconstructa dated directory
structure resulting from a RELOAD (Classic) from an older cold load tape, or
where an INSTALL (Spectrum) must be performed and a current dlrectory file is
unavallable (see 1).

7. If you are using Private Volumes (or Volume Management) to keep entire
accounts off the MPEXL_SYSTEM_VOLUME_SET, you must not forget to issue
the following command after setting up your private volume account structure:

:ALTACCT PVACCTO1;FILES=0
This ensures that new groups created for the private volume account cannot
accumulate permanent files on the MPEXL_SYSTEM_VOLUME _ SET. The -

account manager (or system manager) will be required to :ALTGROUP



newgroup;HOMEVS=PVSET before that group can be used to hold permanent
disk files.

Incidentally, if the task of created accounts and groups is exclusnve to the
system manager, no user other than SM requlres CV or UV capability (contrary
to popular belief).

8. Use a minimal SYSSTART file to gain control of your system, without - -
which it is difficult to assume such control. Your SYSSTART.PUB.SYS file should
look something like this:

JOBFENCE 14
STREAMS 10 ) .
STARTSESS 20;O0PER/OPERPASS.SYSTEM; HIPRI ; PRI=BS;NOWAIT

dededede

To complete the initialization of the balance of your production
environment, create a job stream for that purpose. Then when you are satisfied
that users can gain access to your system, simply stream the job START]J. (This
job stream should probably use the aforementioned ALLOWME or GOD [by
VESOFT, Inc.] in order to permit it to use console commands, such as
JOBFENCE 7, for example.)

If you do that, you always retain complete control of your system —allowing
you, if necessary, exclusive system access for specific trouble-shooting or
maintenance requirements.

Without the initial JOBFENCE 14 setting, any standard user can gain access
to your system by simply entering the appropriate :HELLO command, and there
is little you can do about it.

If you use your SYSSTART file to set up your entire production environment
automatically, you run the risk of allowing your production databases (or other
files) to be accessed before you have had a chance to diagnose possible data
corruption in the aftermath of a system failure.

9. While on the subject of SYSSTART, if you have had trouble with that file
being ignored during system startup, it may be because the creator is other than
"MANAGER." If that is the case, simply log on as MANAGER.SYS, and use your
favorite editor (other than QUAD) to re-keep the file. (It seems that QUAD
preserves the original file creator.)

10. Do VALIDATE your backups ON OCCASION. The frequency will vary
according to several factors (backup medium, backup strategy, etc.). In general,
validate your backups at least once quarterly, or as soon as possxble following a
major configuration change (new tape drive, disk drive, O/S revision, change to
backup software, etc.)

On the Classic, use the program VALIDATE, which i is usually found inthe
TELESUP account.

On the Spectrum, you will need to use the VSTORE command to validate
tapes output with the "STORE" command. Additionally, you should use the
program CHECKSLT (in the TELESUP or SYS account) to ensure a good SLT

tape.



If you are using third-party backup software, use the validation routines that
surely' must accompany the backup software.

Never trust the validity of your backup medium. Even regular Valrdatlon
according to these recommended methods is not.a 100-percent guarantee of vahd
backed-up data. : ‘

In addition to the above steps, I suggest restoring an oft-used account
(complete with databases) to a different, newly created account (using the
;ACCOUNT= option of the RESTORE command) and running application -
programs against the data to test data integrity. This is the only way to. ‘
guarantee data integrity of your stored files. This should not need to be done--
very often -- perhaps annually.

Although data validation can be time-consuming and cumbersome, it can
almost certainly be done durmg normal dayhme hours without a serious 1mpact
upon production.

This may well be the most 1mportant xdea you brmg back with you from this
article. :

11. While on the subject of valldahon ALWAYS validate all tapes associated
with your MPE O/S update BEFORE you actually perform the UPDATE.

Ever since Spectrum, HP — for a reason which escapes me-- no-longer sends
instructions on how to validate your tape media together with UPDATE -
instructions and tape media. Perhaps it is because the necessary procedures are
slightly more involved.

With Spectrum updates, you are usually sent three sets of tapes: (i) SLT tape
set. (If on DAT, this is one tape. If 1600 BPI, this comprises four or five tapes
depending on O/S revision. If 6250 BP], it comprises two tapes.) (ii) FOS tape,
until now (MPE/iX 4.5) in compatibility mode STORE format. (iii} SUBSYS tape

containing optional HP software, also in compatibility mode STORE format.
) You should also have a fourth tape set: the latest and greatest PowerPatch
tape (if you subscribe to at least response center support). This last tape set is
NOT sent automatically. You must (and should) ask for it jllSt prior to your
planned Update.

Use VALIDATE to valldate your FOS, SUBSYS, and PowerPatch tapes. Prior
to MPE/iX 4.5, the VALIDATE program was not included in eltl;er the SYS or
TELESUP accounts. To getit, call your HP rep or Interex. They can get it for you
or tell you how to getit. As of MPE /iX 4 5, , you can find VALIDATE in_
PUBXL.TELESUP. . o

The SLT tape should be validated with the CHECKSLT.MPEXL. TELESUP
program.

_.Also, your Vahdatlon procedures are stlll mcomplete if you do not restore
@.@.SOFTREP,CREATE from your SUBSYS tape and print the single file
contained within that account. That file contains a descrlpt:on of all optional
software included on the SUBSYS tape. You should ensure it corresponds to
your expectations and /or reqmrements Otherw1se, you may be facing a long
and tedious software back-dating exercise. Do not take anything for granted



here. This is one area where HP's procedures need to be tightened up. L have
seen an astonishingly high number of instances of missing or incorrect software
components in the SUBSYS tape, resulting in, to put it mildly, some serious
inconvenience. This should not be surprising since, to get it absolutely right, it
requires close synchronization of your specific software contract with your local
HP administration office and the HP Software Replication Center in California.

12. Speaking of software updates, here are some techniques for ensuring
LDEV1 has the requisite amount of free space, which grows larger and larger as
we speak.

Assuming you discover, usually immediately prior to your planned update,
that you do not have enough contiguous disk space on Idev 1, what can you do
about it?

First (alas, for Spectrum users only), there is a very nice utility from HP
called CONTIGXL, which is being shipped with every new version of MPE XL
(aka MPE/iX) beginning with 3.1. If you do not have it, ask the response center
or some other friendly source.

This program will requires two parametaers, the logical device number and
the number of contiguous disk sectors you need (e.g., : CONTIGXL.PUB.SYS "-
d1 -c60000" looks for 60000 contiguous sectors on ldev 1). It outputs (to
$STDLIST) the files you need to purge or move to free up the space. I like to
send this output to a disk file (CONTIGXL "-d1 -c60000" > myfile), manipulate
myfile with my favorite editor, and then input the result to the MPEX command
ALTFILE !myfile;DEV=NOT1. Of course, in order for this to work, you need
two things: (1) MPEX, from VESOFT, and (2) the class name NOT1 configured
on all system volume disk drives other than Idev 1. The second part is free and
can (and should) be done with both SYSGEN and VOLUTIL. If you do not have
MPEX, you can do the following to get the desired result:

:FILE T;DEV=TAPE

:STORE !myfile;*t

:RESTORE *t;@.@.@;DEV=NOT1;OLDDATE ; SHOW=OFFLINE; CREATE

A note of caution here: When using VOLUTIL, once you associate a logical
device number with a class, it is impossible to REMOVE it from that class
without an INSTALL. ,

13. Still on UPDATES, a common problem I have seen recently is the refusal
of NETCONTROL and/or NSCONTROL to finish successfully following an
UPDATE, due to mismatching version numbers of all the software components
of NS/3000.

If you did not forget to STREAM JCONFJOB.NET.SYS, your problem can be
overcome by including the ;OVERRIDE option of the NETCONTROL and/or
NSCONTROL commands, until you can get the problem fixed permanently. The
real solution to this problem is to purge the NET.SYS group PRIOR to your the
UPDATE. This way, all the NS components to which you are entitled SHOULD
BE on your SUBSYS tape and be synchronized with each other (see 10). Before
doing so, save your network directory file (NSDIR.NET.SYS) to some other



group.

14. We all know how difficult it is to modxfy and enable UDCs. (Actually, it's
not really that difficult, but then the following is a good idea anyway.)

Set up a system-wide OPTION LOGON UDC (or include it in an existing
one) to have the following command:

SETVAR. HPPATH, " | {HPGROUP, PUB, PUB. SYS, CMD, CMD. SYSTEM"

XEQ LOGON.CMD.SYSTEM

This will add the CMD.YOURACCT and CMD.SYSTEM (or wherever you
keep your globally accessible stuff) to your automatlcally searched path for
command files and program files. '

Contained in LOGON.CMD.SYSTEM are all those thmgs that you want to
happen for all users automatically each time they log on. Not only can you easily
modify this file, you now have a handy repository apart from PUB.SYS -- which
should really contain only HP-supported 'stuff' -- for all command files that you
want to make available system-wide. , '

15. Here are some other useful command files:

SOJ

PARM JOBNO

SHOWOUT SP;JOB=#J ! JOBNO

- This shows all SPOOL files assocmted thh a specnfled JoB Number (do not
need #]).

SPRINT

PARM SPLFNO, STRTLINE=1

PRINT O!SPLFNO.OUT.HPSPOOL; START=!STRTLINE

The above command files work very nicely together.

For Network-related tasks, create the following command files:

NETUP :

OPTION LIST -

NETCONTROL START;NET=LOOP;OVERRIDE

NETCONTROL START;NET=LAN;OVERRIDE

NSCONTROL START;OVERRIDE

NETDOWN

OPTION LIST

NSCONTROL STOP

NETCONTROL STOP

NETSTAT

. OPTION LIST

NETCONTROL STATUS

NSCONTROL STATUS

To purge large files quickly, use the following command file:

PURGEF

PARM FILENAME

FILE FILENAME=!FILENAME;ACC=OUTKEEP -

PURGE *FILENAME ,

RESET FILENAME

Of course, these and many others of your liking can be placed in
CMD.SYSTEM. You need not worry about security-related issues. Users still



require the appropriate capability to complete these commands.

16. Have you ever used NMMGR to reconfigure your DTC ports,
revalidated, and repeated that scenario at least a couple of times (ensuring your
NMCONFIG backup file does NOT reflect your current NMCONFIG), and then
discovered that you really didn't need to make those changes after all, or the
changes you made were all wrong?

Relax. You don't really need to perform an UPDATE CONFIG from y your
latest customized SLT, (You do have one of course, don't you?)

Simply log on to MANAGER.SYS, :PURGE NMCONFIG (okay, :RENAME it
if you don't trust me), and :RENAME NMCONFIX,NMCONFIG. NMCONFIX
represents the NMCONFIG file as it was when you last booted your system.

If you do thls, you should also go into SYSGEN and do an RDCC (via the SY
path).

17. This is in the category "Did You Know" or, better still, "I Wish I Had
Known This Before I Upgraded." (Spectrum only.)

Prior to MPE/iX 4.0, it was possible (desirable??) to service a higher number
of users than your limited user-license permitted. This was due to a technical
loophole that allowed HP 3000 users to circumvent the so-called user-license
limit. This was accomplished by having any "online" program be initiated via a
batch job stream which simply used a file equation to specify the actual terminal
device. Since no online :HELLO command was involved, it did not countas a
"user" as far as the limited user license was concerned. You could purchase.a
917LX instead of an identically powered, though more-concurrent—user-capable,
947 for substantially less money.

Well, guess what. Surprise!! Starting with MPE/iX 4.0, those so-called batch
jobs that open terminals are considered to'be actual "users" with respect to the
user-license limit. In other words, the loophole has been closed. :

To ascertain the maximum concurrent number of users your CPU is licensed
for, simply type the following;:

:SHOWVAR HPUSERLIMIT

18. Here is an easier way to manage password security for your HP 3000.
Instead of assigning a different password for all your accounts, why not simply
assign the same one at the account level for all those accounts that the user :
population normally doesn't log on to? This way, you don't have to worty about
forgetting a required password. Also, you can easily change them-all at the same
time and on a more regular basis. This will make your system more secure than
it would otherwise be. Furthermore, if you suspect that somebody has
discovered a password either by accident or design, they can all be changed very
quickly and simply.

This is analogous to having a building supervisor carry around a single,
master key that fits all doors that should not normally be entered, instead of a
different key for each door, which would be more difficult to manage, and
whose loss of absence would be more difficult to notice or detect. “

For those of you using transaction logging for your TurboIMAGE databases,



here are some useful techniques:

19. You probably already know that you need to disable logging prior to
performing any database transformation with Adager, DBGeneral, Flexibase,
DBMGR, DBCHANGE or whatever tool you happen to be using.

If you then forget to re-enable logging (via DBUTIL), it's difficult to know
about it. In fact, you may not even find out until such time as you really need it,
only to discover it was not enabled (since that time many weeks ago when you
performed that last capacity change).

How, then, can you ensure that your databases are enabled for logging?

You should include, in your partial and full backup job streams, processing
steps which automatically "enable" logging for the appropriate databases.

For this you really need either MPEX (with its CHLOGON command) or
XLOGONS5 (Classic) or WLKABOUT (Spectrum), the latter two from the Interex
Contributed Software Library. These utilities allow your backup job streams to
*pseudo” logon as the database creator for each of your log-enabled databases,
and run DBUTIL's ENABLE command to guarantee your databases being
transaction logged.

20. One of the benefits of transaction logging is that you can reduce your
daily backup tape reels by excluding logged databases from your partial
backups - as long as you ensure you back up the log files.

In order to back up the log files, you need to use ALLOWME (see above) to
include the LOG logid, STOP command in your backup job streams. At the
conclusion of backup, you include the appropriate LOG logid, START (or
RESTART) command.

21. How do you exclude a number of databases from your partial backup?
The answer is "very carefully," since you do not want to risk excluding more
than you really want to, either now, or in future.

One way is to enforce a standard group naming convention which has all
"logged" databases residing in a group named, for example, "DBL" (it should
contain ONLY those databases). Then it's simply a matter of using the file set
'@.@.@-@.DBL.@" in your partial backup.

If that is not possible, consider the following indirect store file set:

e.e.ae

e.e.se

@.@.Ce-OPDB@.DATA.CORP

e.e.ne

.....

e.e.ze

This method ensures you do not accidentally exclude important files from
your partials, because you are forced to define EXPLICITLY each file set
exclusion.

As you can see, the simple application of fundamental knowledge of the HP
3000, together with a generous sprinkling of common sense, can contribute to the
effective management of the HP 3000.
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ABSTRACT

"Object orientation" (00) is a new buzzword that promises to become the next
"eurcka" in information 'systems development. MIS management and their
‘software developers are under increasing pressure to improve productivity,
increase software quality and reduce implementation time. Traditional software
development methods are not always able to meet these increasingly heavy
demands. Object orientation is getting attention as a viable alternative.

This paper reports on the growing body of knowledge about object-oriented
technologies. It begins by reviewing some of the critical challenges facing today's
enterprises, followed by the 'definitions, basic mechanisms and key concepts
associated with object-oriented systems. Next, it explores various types of
applications that benefit from this technology. The potential benefits and the
-potential concerns will be addressed, followed by the impact objcct-oricntcd
technologies may have on data administration and systcms dcvclopmcnt in the
90!

INTRODUCTION

Each decade one or two key advances emerge and change the practice of software
development. Object-oriented systems and methods are rapidly entering -the
mainstream’ of softwarc engineering and systems development. « Leading
consultants are heralding object-oriented approaches as one of the most unportant
trends fo affect businesses in the 90's.

Software is currently lagg'mg behind hardware capabilities and the lag is
increasing. There is general agreement that conventional software tools and
techniques are rapidly becoming inadequate as software systems grow larger and
increasingly more complex. Also, a consensus is building that the new paradigm
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of object orientation may help control complexity and harness the expanding
system environment into more useful and exciting applications.

Applications will need to satisfy more sophisticated requirements, use more
complex data structures and architectures, and be delivered to an increasingly
broad base of users. Software developers will have to increase their capacity to
build, extend, and maintain complex, large-scale systems including their existing
legacy systems. This requires that software be more flexible and easier to use.

Many of today's software development processes are out-of-date, with
programmers still functioning like craftsmen. They build unique,
noninterchangeable components and assemble them by hand, and then they

- struggle over time to understand the code generated by their predecessors and to
extend and refine that software. As-powerful computers pervade the lives of more
and more people, the inability to deliver and maintain equally powerful software
is an increasingly visible problem.

WHAT IS OBJECT ORIENTATION?

There is no single precise rule for describing or identifying object orientation.
Rather, a collection of concepts together describes this new paradigm for software
construction. In this new paradigm objects and classes are the building blocks,
while methods, messages, and inheritance produce the:primary mechanisms.
Historically, creating a software program involved creating processes that act on a
separate set.of data. Object orientation changes the focus of the programming
process from procedures to objects. Objects are self-contained modules that
include both the data and the procedures that act on that data. The procedures
contained within the object take on a new name, methods. Objects are activated
by messages. Objects that have a common use are grouped together in a class, and.
new classes can be created that inherit the proccdures and data from classcs
already built. This inheritance enables the programmer to reuse existing classes
and to program only the differences. This provides for a new level of abstraction,
with prebuilt libraries of classes and even prebuilt application specific class
libraries or frameworks. Object oricntation is important for . the software
development challenges of the 90's. This paradigm will improve the software
development process and will cause new and better applications to evolve. It's
promiscs will be delivered incrementally and across a broad range of technologies
and will permeate the next generation of sofiware architectures.

BASIC MECHANISMS
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. OBJECTS

Webster's New Collegiate Dictionary defines an object as "Something that is
capable of being seen, touched or otherwise sensed." Grady Booch, in his book,
"Object-Oriented Design with Applications", defines an object as "Something you
can do things to. An object has state, behavior, and identity; the structure and
behavior of similar objects are defined in their common class". David Taylor, in
his book "Object-Oriented Technology: A Managers Guide" defines an object as
"A software packet containing a collection of related data and methods for
operating on that data".

Within objects reside the data of conventional computing languages, such as
numbers, arrays, strings and records, as well as any functions, instructions, or
subroutines that operate on them.

MBSSAGES

Objects have the ablllty to act. Action occurs whcn an object receives a message,
that is, a request, asking the object to behave in some way. When object-oriented
programs execute, objects are receiving, interpreting, and responding to messages
from other objects.

METHODS

Proccdutcs called methods resxdc in the objcct and determine how thc ol:gcct acts
" when it receives:a message. Methods may also send messages to other objects

requesting action or information.

CLASS

Many different objects may act in very similar ways. A class is a description of a

set of nearly identical objects. It is a category or collection of objects that sharec a

common structure and a common behavior but contain different data. y

INSTANCE

An instance |satermusedtoxcfcrtoanobjcctthatxsamemberofaclass
Instance and object are used interchangeably.

lNHERlTANCB i
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Inheritance is the mechanism for automatically sharing methods and data among
classes, subclasses, and objects. A powerful mechanism whereby classes can
make use of the methods and variables defined in all classes above them on their
branch of the hicrarchy. Inheritance allows programmers to program only what is
different from pmwously dcflned ‘classes.

KEY CONCEPTS.
_ ENCAPSULATION

Encapsulation is the process of hiding all of the details of an objcét such as its
data (instance variables) and proccdures (methods) This is also referred to as
"information hiding".

ABSTRACTION

Abstraction is the process of creating a "superclass" by extracting common

qualities or: general characteristics from more spcclﬁc classes or objects. Each

level of abstraction makes the job of programming easier because it-makes more
. reusable code available.

PERSISTENCE

Persistence refers to the permanence of an object, that is, the amount of time for
which it is allocated space and remains accessible in the-computer's memory. The
object may continue to exist even after its creator ceases to exist. Objects stored
permanently are termed persistent.

POLYMORPHISM

Objects act in response to the messages they receive. The same message can result
in completely different actions when received by dnffelcnt objccts This
phenomenon is referred to as polymorphism.

OBJECT-ORIENTED APPLICATIONS

Object-oriented applications will msplm users to. think differently about the
nature of

computing. Programs in an object-omntcd cnvnronment will bc transparent.
Object-oriented frameworks will facilitate simulating and constructing
user-specific solutions. Objects will be shared in networking environments to
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distribute information within a work group or to parccl out tasks for distributed
processing.

Object orientation is favored -for applications that are cbaracterizcd by complex
processes and complex data manipulation. Applications in the following
categories are classic candidates for enhancement through object orientation:

Computer Aided Software Engincering (CASE)
- Computer Aided Instruction (CAI) |
Computer Integrated Manufacturing (CIM)
Computer Aided Publishing (CAP)
CAD/CAM/CAE Systems
Document Management Systems. .-
Exccutive Information Systems
Geographic Information Systems
Graphics, Handling ICONS
Health Care
Image Storage Management
‘Knowledge Based Systems.
Multimedia
Manufacturing Production Control
<. Manufacturing Requirements Planning
Military Command and Control Decision Support
Network Management
Real Estate Systems
Configuration and Version Management . -
Telecommunications Routing Systems
Visual Programming

PR R B R IR A K I I R R IR K AR SR IR R I N

Object-oriented apphcatlons will most hkely gain in both presence and
popularity. ; o s

POTENTIAL BENEFITS !

Before managers can make informed decisions about adopting a new technology,
the advantages of this technology must be translated into measurable benefits.
:Object-oriented - programming - improves not._only the software development

_~process but also the flexibility and utility of the resulting software. The design
_process becomes more intuitive as elements of the software correspond to
elements in the application' s real world domain. The programmmg proccss itself
encourages teamwork;, code reuse, and code pollshmg .

INTRODUCTION TO OBJECT-ORIENTED TECHNOLOGIES
6000-5



Reusability is the key to increasing productivity in the face of increasing
complexity. The key breakthrough in object technology is the ability to build
large programs from lots of small, prefabricated ones. In addition to the increased
productivity that results from reusability, using object-oriented technology can
result in greater reliability because it reduces the risk of human error. Program
structures remain intact, and change propagates naturally through the hierarchy of
classes.

Flexibility is also a trademark of object orientation. Programmers are freed from
the constraints of preestablished data types, allowing extensions of application
functionality and bridging of heterogeneous apphcatlons. )

Adaptability of object-oriented programs may well turn out to'be the most crucial
advantage of object-oriented technology. No matter how perfectly crafted, a
program is useless if it doesn't meet current needs and the ‘needs of users are
changing at an ever increasing rate.

Faster development of applications is another benefit and is a result of all the
programming cffort that is rcused from existing objects and all the design work
that went into an existing model of a process.

Increased scalability is another significant benefit of object orientation. Given its
improved modularization, it is especially well suited to developing largc—scalc
systems.

Largesystcmsaxccasmtobmldandnmntamwhcnymbmldthcmoutof
subsystems that can be developed and tested independently.

POTENTIAL CONCERNS

While object-oriented technology promises many benefits, there are some valid
concerns about its ability to deliver those benefits. Most of these concerns have to
do with temporary limitations and should disappear as the technology and its
market mature.

The maturity of the technology itself is a concern to many potential developers. It
is not yet a completely stable technology and many companies are not
comfortable being "pioneers”. -
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Standards are still evolving and the lack of accepted standards raises concerns
about the difficulty of moving programs from one development environment to
another and mixing and matching objects and classes from different. vendors.
Standards are on the way. The Object Management Group (OMG) was formed by
a consortium of the major vendors of several object-oriented products. The
purpose of this group is to promotc the adoption of standards and the
interchangeability of objects. In addition, the American National Standards
Institute (ANSI) has an ODBMS committee, but no standards have been ofﬂclally
approved.

There is also a shortage of tbols for application development. These tools include
programs to. assist in the design of ob)ccts and the management of libraries of
reusable objects.

Peifonnancc of objcci-qn;ientrd applications is a concern and the specd of
‘ object-oriented systems will improve as the technology matures. :

The object-oriented Qi;proach. has a tremendous amount of ;;qtcntial .and
companies should explore this new technology, and check out the benefits for
themselves.

EVOLUTION OR REVOLUTION?

Many organizations have invested heavily in cxisting non-relational and relational
database management technology. The majority of these companies do not want
to replace their existing databases and applications. The need to integrate these
"legacy" databases with each other and with.new systems is an important factor in
‘the future evolution of data management.

Thcrc arc clearly nsks associated with getting mto this tcchnology too soon. But
there are risks associated with waiting as well. The companies that begin the
transition now will enjoy an nnportant competitive advantage while the others
strive to catch up. T .

: The most prudent stratcgy is to avoid the extmmes of lgnormg the strategy or
ycomrmttmg vital systems to it. Instead, companies can make a.modest investment
in .a pilot program to gain first-hand  experience: with object-oriented
development. This approach allows a company to reach its.own conclusions about
the value of the teclmology, and places the company well down the - cxpencnce
curve if it converts in the future,
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THE FUTURE

Object-oriented technology will provide the clanty and flexibility essential to the
successful development of complex systems. Today's applications do not offer the
consistency ‘and flexibility needed to make the computing environment more
productive for uscrs. Object orientation will provide environments in which users
can communicatc among applications and navngatc casily over distributed,
heterogencous architectures.

In the near future object orientation will deliver the most benefits to three
categorics of -programmers: power users, general business programmers and
system developers. The most dramatic near-term benefits ‘will be for system
developers who both require and embrace this development approach and
evolving tools to implement the increasingly complex and potentially innovative
software of the 1990's. Over time, object-oriented technology will begin to have
increasing impact on general business programmers and power users. Carcfully
designed object librarics will become available to support less sophisticated
programmers who want to assemble applications quickly from prefabricated
objects.

The vision of the future extends beyond the arrival of object-oriented system
components development tools and standards. In the future, users will have the
power and flexibility to design their own applications just by snapping together
the necessary objects. With objects, building applications will be a process of
tailoring and ' linking reusable modules. Object-oriented software architcctures
will mature in the 1990's. The transition to these new architectures is underway,
marked by the arrival of object-oriented languages, databascs, interfaces,
operating systems and development environments. New types of data, distributed
processing, multimedia applications, and end user computing are driving forces in
the implementation of the object-oriented software environment.

There has been a great deal of progress implementing object-oriented systems.
Today's graphical uscr interfaces have acquainted users with object manipulation.
Among object-oriented languages, C++ has become the de facto standard.
Object-oricnted extensions arc also being implemented in most popular
commercial languages. Object-oriented 'development environments such as
Hewlett-Packard's Softbench provide examples of object-oriented programming
and applications. Opcrating systems are also being extended to support
interoperability among object-based applications. Over the next decade, the
difference between the old and the new will become increasingly obvious to both
programmers and users. When the object-oriented future is fully delivered, this
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natural, intuitive paradigm will be strongly embraced and will provide benefits to
_programmers and users alike.

OBJECT TECHNOLOGY FROM HEWLETT-PACKARD

Hewlett-Packard recently announced HP OpenODB, the most advanced,
commercial object-oriented database management system for large, multi-user
environments. It is designed to enable new, complex business applications to-be
developed and maintained at a fraction of current costs.

HP OpenODB is based upon the Iris ODBMS prototype developed by HP Labs,
starting in 1984. Using Iris, HP has worked extensively with customers and
universities in-evaluating ODBMS requirements. HP OpenODB is targeted at
complex, commercial applications such as: 'Geographic Information Systems
(GIS), telecommunications systems and heterogenous information integration
such as Executive Information Systems and Computer Integrated Manufacturing,
whose needs may not be met by current database products such as TurboIMAGE
and ALLBASE/SQL. R e i

HP OpenODB uses a relational database as its storage manager and presents an
object-oriented ‘model to developers. It is a hybrid- approach that allows
integration of existing legacy systems including applications written:in C,
COBOL, FORTRAN, PASCAL, ADA, etc. This architecture provides a. robust
storage environment with the DBMS capabilitics commercial uscrs have come to
expect. HP is currently using ALLBASE/SQL as the storage manager for HP
OpenODB for performance and stability of data; however, the architecture allows
HP OpenODB to be ported to other relational DBMS's for portability to non HP
hardware. This combination is unique in the industry.

A Key benefit of HP OpenODB is that users don't have to abandon their current
software or data to work with it. It includes an object-oriented structured query
language (OSQL) and external functions that will retricve information regardless
of its format or whether it is stored inside or outside of HP OpenODB. l

Object oricntation is another phase in the evolution of computing and is' an
important step towards the vision of “Information At Your Fingertips".
Developers must take advantage of the many benefits of this technology while at
the same time deal with the hurdles that this techriology poses. Object-oriented
development environiments must play, a large: role in-reducing the learning curve
and make object-oriented programming a highly productive process.
Object-oriented products are here today and the commercialization of
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object-oriented technology is increasing rapidly. Object based architectures lend
themselves to the creation of a much richer information environment. Digitized
voice, music, video clips and animation will begin to populate our information
systems. Object database systems ate currently viable for commercial projects and
will be widely adopted by the mid to late 1990's.
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INCORPORATING DYNAM‘C ELECTRONIC
FORMS INTO HP 3000 APPLICATIONS

Ross G. Hopmans
Brant Technologies Inc.
- 51 Tannery Street -
- Mississauga, Ontario
Canada L5M 1V3
(416) 858-0153

The purpose of this paper is to demonstrate how to take full advantage of
the advanced capabilities of the HP LaserJet in your production applications.
I'will accomplish this by demonstrating how my company has integrated the
FANTASIA/3000 laser printing software into our internal sales and
marketing system on the HP 3000. e co

FANTASIA/3000 is from Proactive Systems and most of the functionality I
will be addressing in this paper is also available in their FANTASIA/UX
software for the HP 9000. ' ‘

PREMISE

The use of electronic forms only scratches the surface of how we can
enhance ‘our production reports with the LaserJet. Electronic forms are
usually a static replacement for pre-printed forms. The use of these static
electronic forms is a good first step. It can represent significant cost savings
as well as-added convenience with no changes to your source code. -

The reference in the title of this paper to dynamic electronic forms means
that you can incorporate typesetting technology into your production reports
so that the forms you produce are dynamic — a form can adapt itself to the
nature and amount of data that your application provides. Most importantly,
this all takes place on the HP 3000 as part of your production runs.
Typesetting technology allows us to go beyond electronic forms to produce
much more-effective laser output. = ‘ : o "

This paper focuses on the ability to fypeset production data on the HP 3000
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so that all of your reports have a professional, customized, typeset look.
Although this technique involves changes to the source code of your
application programs, the quality and effectiveness of the results easily justify
the effort. In addition, I maintain that for new reports it is actually less work
for programmer to take advantage of typesetting software than it is to
produce a report in the more traditional manner. ‘

BACKGROUND

Brant Technologies is a small company with a strong commitment to
professionalism in all aspects of our business. In addition, we strive to be as
highly automated and efficient as possible with minimized administrative
overhead. The use of FANTASIA/3000 has helped us accomplish both goals.

The lead tracking and mail merge functions of our SPEEDWARE-based
sales and marketing system had been evolving for several years as our needs
evolved. The system incorporates an OMNIDEX interface to allow sales
and marketing personnel to locate individuals or groups of people in our
data base using many search criteria. Essentially the system contains contact
information, prospect data for sales forecasting and notes on the history of
client contact. We have since expanded this application into a sales system
as well to generate invoices, commission statements, royalty reports, sales
history and more. All reports are now produced with FANTASIA/3000.

Giving a typeset, customized appearance to all of our printed output reflects
well on the company. It makes us look professional while avoiding the costs
associated with professionally typeset documents. But in addition, as soon as
we enter an order to the system, we generate the form to order the product
from our supplier, shipping documentation, an envelope (or label) and, most
importantly, an invoice. There are no special forms to mount and specific
output is directed to the appropriate LaserJet. All of this is driven by a
salesperson entering a customer order. There is nothing to impede the
process.

We will now examine the types of reports this system produces and what is
involved in their production. I have also included some other examples 1
have developed to give the reader a more complete picture of the
capabilities that are available. ;

REPORTS

Let’s begin by taking a look at some of the output that our SPEEDWARE
application produces. ‘
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Figure 1 is a typical invoice. This is the administration copy. You can see
that we have had our logo scanned and we incorporate it into the invoice. In
fact, the customer copy is printed on letterhead for the color and higher-
quality paper. We print all subsequent copies with the scanned logo. Each
copy has its destination identified at the bottom. The customer copy does
not show the GL Code field so the Description field is wider.

Note that I am using proportional fonts throughout. The invoice has a much
nicer look than the Courier or "typewriter" font of impact printers. In
addition, the gap between the label and the data for Invoice Number,
Purchase Order and Invoice Date is proportionately filled with dots for a
customized look. Perhaps more importantly, the description field is typeset
by FANTASIA/3000 and not by my application program. The program
simply hands three 60-column fields of description data to FANTASIA/3000
and it is FANTASIA/3000 that decides how much will fit on a line and where
to break the line. I no longer have to program that logic into my application.
The same is true for Terms. The terms are "Net thirty days” and the
Currency is "Canadian". My application gives FANTASIA/3000 four lines of
data: the terms, the literal "in", the currency and the literal "funds.".
FANTASIA/3000 puts these into a sentence and I am saved from having to
format these in my application. So part of this form is static (ie. the grids
and labels) and part is dynamic (ie. the data provided by the application). -

If I had been using pre-printed forms, I could have replaced them very easily
with "static" electronic forms, making no source changes to my application.
Figure 2 shows what that would look like. Compare Figure 2 to Figure 1 and
see which look you prefer. No matter which you choose, the use of
electronic forms amounts to approximately 1/3 the cost of pre-printed forms,
not including the extra costs associated with the initial design and setup of
the pre-printed form, the waste, mounting, bursting, decollating, storing and
bulk purchases of pre-printed forms. S 3

There are also costs and time involved in form changes. Since implementing
this system, we have had the GST (Goods and Services Tax) imposed in
Canada and later this year we will go through an area code change to our
telephone number. Both of these changes have significant impact on forms.
By using electronic forms I avoid the expense of ordering new forms and
scrapping the old. T , : ;

Figures 3 and 4 are examples of sales commission reports. The first, Figure
3, was one of the first forms I developed using FANTASIA/3000. It looks
very much like a replacement for a pre-printed form because the grids are
static.  Although it is a very attractive form, I have since changed the
application to print Figure 4. This is truly a dynamic form where the data
itself determines how large the grid area is. It easily spans multiple pages
and the total box only appears at the end of the form. The most important
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data item on the page is the total commission paid and that is highlighted in
-a drop box with a larger font. We will take a look at the source code changes
that I made to 1mplement this rcport later in the paper. :

Incidentally, thlb may not be a good example of a report whlch is” cost
justified to replace with enhanced laser technology. Typically, reports such
as sales commission are internal and do not use pre-printed forms. But I
maintain that all of your company’s reports are important. If your report has
a professional, customized look to it, it reflects well on the people who
produced the report and it makes a difference to the recipient. Our sales
people love their commission reports. It is important for them to feel that
we appreciate their results and, qulte franldy, this is a very easy report to
produce.

Figure 5 is'a fax message. I was unhappy with the quality of correspondencc
being faxed out of our office. We had a standard fax cover sheet to hand-
write enclosure information, but these were usually illegible. Since most
faxes are sent to people already in our data base (which has to be. accessed
anyway to check for the fax number) I added the capability to. produce
formatted faxes quite easily. Once the user selects the individual to whom he
or she wants to address the fax, they select "FAX" from the report menu.
This calls our. favourite editor to allow the ‘user to type the fax message.
Once complete, the user simply exits from the editor and the system calls
FANTASIA/3000 to process the FAX form and pull in their message text. It
is simple,. easy, fast and it gives a consistent, professnonal image to all
material being faAed from our office.

Figure 6 is an example of: archlve output which I use solely to save paper.
This shows a tape validate listing such as I keep for my backups.
FANTASIA/3000 picks up all spool files named LIST (as well as SYSLIST,
$STDLIST and others) and applies an "environment" file to print them four-
up with boxes around each logical page. Note that I am only showing two
pages up in portrait ‘mode. to fit in the proceedings. However the actual
output appears in landscape mode with each of the boxes show taking up one
quarter of the page.  If I had-a duplex printer, I could print on both sides of
the paper which would give me eight logical pages on one physical piece of
paper. I savepaper, I save trees, and I take up less space m my bmder of flle
listings. All of this adds up to saving money.

Figures 7 and-8 show before and after examples of a price list driven from a
data base-on the HP 3000. We do not publish price lists ourselves; this is an
example produced for someone else.- It is a good demonstration of how to
incorporate typesetting:into your production : reports. - Figure 7 shows the
type of report that you-can produce on the LaserJet using the default Courier
font. Many companies’ produce catalogs and other reports that are sent out
to be professionally typeset at considerable expense. Figure 8 demonstrates
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6001-4



the enhanced output that could be created on the HP 3000 in a production
environment. The nature of the data lends itself to being printed two-up in
landscape mode. The header and footer data extend across the entire page.
Perhaps more subtly, the footer area contains a number of terms, each of
which is an entry in a TERMS data set. FANTASIA/3000 dynamically
formats the footer area to leave enough room for all of the terms. So we get
this professional look all driven from our production data and the formatter
does much of the work for us. «

My final example, Figure 9, shows a mail merge generating word processed-
quality letters. These use "boiler plate” or standard text with variables such
as name, address, salutation, etc. extracted from our corporate data bases.
So the resulting letters all have the quality of a word processor but we are
able to keep everything on the HP 3000 so that we can have large,
production runs and:treat them like any other report.  Moreover, we can
incorporate scanned signatures to save the time and expense of hand signing
each letter. ; : , . :

This is not meant to be an exhaustive display of our enhanced reports; nor
does it begin to cover all you can do with your LaserJet. However, it does
represent a cross-section of the types of reports that we produce and some of
the important output capabilitics that many HP 3000 shops require.

INTEGRATION

Let’s now take a look at how I have created two of these reports. Figure 10
shows a progression of my commission report from unformatted to simple
formatting to the finished product. In-order to accomplish this, I alter the
source code to my application to embed FANTASIA/3000 formatting
commands in with the data itself. , i i

FANTASIA/3000 takes a post-processing approach. - Your application
creates output in the spooler or as flat files. FANTASIA/3000 then
processes that output (calling "include" files, graphics, static forms, etc. as
required) to create a spooler file of enhanced LaserJet output.

Figure ‘11 shows the file that produces the enhanced commission report in
Figure 4. Note that it contains both data and FANTASIA/3000 commands —
cither a command line starting with a "\" in column 1 or delimited by """
within data lines. The FANTASIA/3000 commands are created as literals in
my application program. So the enhanced output can be created through
Cobol, 4GLs such as SPEEDWARE and POWERHOUSE and even report
writcrs which can include literals. : ‘ : :

The body of the report is contained within the TABLE command. TABLE
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formats data into columns in a very flexible way. I have specified that the
table contains 5 columns with column 2 a particular width. I specify the
justification for the individual columns, shading if required and individual
widths if I want to override the defaults. The actual data items can be
separated by a specified delimiter, by at least two blanks, in specified column
positions or one data item per line.. The FANTASIA/3000 formatter will
ensure that rows line up and it looks after breaking individual columns into
multiple rows. . :

As a programmer, I have found that there are three important differences in
creating output using FANTASIA/3000 over traditional methods (ignoring
the quality and effectiveness of the output). o T

The first is that you have become married to your LaserJets. In most
organizations that-may not be an important point. But it is worth mentioning
that if your LaserJet breaks, you can no longer redirect your
FANTASIA/3000 output to your impact printers. It will not work..

On the plus side, the second difference is that the programmer now operates
at a higher level. You no longer tell your application exactly how to print
your data. You operate' more as a typesetter and you instruct your
application in how to process the data. If you want the data printed in a
twelve point helvetica font, justified on both right and left margins and
wrapped to fill fill all lines with 14 point line spacing in an area 3 inches wide
measured 1 inch from the left margin you would issue the following
commands:

\fontset h scéle helv 12 - TR
\left 1;width 3;just both;font h;wrap;linespace 14

Programming is more productive because the FANTASIA/3000 formatter
can do most of the work. FANTASIA/3000 looks after the logic involved in
spacing and how much data can fit on each line, and so on. 'All we have to
dois define the environment to FANTASIA/3000 and then give it the data.

My third point is that I now prototype my reports outside of my application
development environment, be it SPEEDWARE, COBOL or whatever. 1
work with MPE files containing dummy data until I get the report to look
exactly the way I want. Then I simply program my application to create
output that looks like my prototype file. This is a real time saving because I
do-not have to go through the:recompile, select, sort, etc. for each iteration
of report refinement. T o SN ‘ ;

Figure 12 shows the MPE file contéining the standard text and formatting
directives to produce the mail merge letter in Figure 9. You can see how I
have positioned and called the company logo at the end of the file. Although
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I have not included it here, I could have brought in a signature as well to
produce ready-to-mail output. e

This file contains formatting directives that define the fonts, margins,
spacing, etc. In addition, it says that every time we see the macro "a" (as
"“ma") in the letter, replace it with the next data item from the file "datafile"
and repeat until we exhaust all the data in the file. - This assumes that we
have created an extraction file of of selected entries in the file "datafile".
We could have done that with QUIZ, a report writer or any other means.
We then run FANTASIA/3000 against this letter file to access that data and
format the letter dynamically. This gives us a word processed look in our
production environment-on the HP 3000. And of course we can process one
letter or thousands of letters once we have selected the appropriate data.

CONCLUSION

I have given you a taste of some of the enhanced LaserJet output we produce
in our environment and have shown that electronic forms are much less
expensive and much more convenient to use than pre-printed forms.
Enhanced LaserJet reporting through the use of typesetting produces more
effective reports that give our company a high-quality, professional image.

To make the best use of this technology, we made changes to the source code
of our application programs. This is not necessary to simply replace pre-
printed forms with static electronic forms. However, we made the source
code changes to achieve a customized, typeset look in all of our producation
reports.  Although this represents an additional time investment,
FANTASIA/3000 is not difficult to learn and we have been able to take
advantage of the productivity aspects of the product.

The net result has been a dramatic improvement in the quality of our output.
We produce better, more effective reports that reflect well on the whole
organization.

Ross G. Hopmans
1993.06.01

FANTASIA/3000 is a trademark of Proactive Systems Limited
FANTASIA/UX is a trademark of Proactive Systems Limited

LaserJet is a trademark of Hewlett-Packard Company

SPEEDWARE is a trademark of SPEEDWARE Corporation
OMNIDEX is a trademark of Dynamic Information Systems Corporation
QUIZ is a trademark of Cognos Inc.
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INVOICE

invoice to: . -
Accounts Payable : R P
WldgetManufactunngCompany ) myorcanumber.........BTCmo
51 Any Street ; : ,
; r“lswsi:i;uga, Ontario . purchaseorder ............ 1234
notes: . R L
“Shipped May 9, 1991 on DAT Media invoice date ......... \Y-91
qty description gl code | unitprice | discount extension
1 Widget Software for HP 3000 21-1410 | 5,000.00 N/A 5,000.00
Series 949 (Primary CPU)
1 | Widget Software for HP 3000 21-1410 | 3,000.00 | 50% 1,500.00

Series 922 LX (Secondary CPU)
\

Terms:. Shipping 50.00
Net tl'urty days payable in Canadxan funds Sub-Total 6.550.00

Remit to: GST. 458.50
Brant Technologies Inc.
51 Tannery Street PS.T. 524.00 .
Mississauga, Ontario i T 7
CANADA L5M 1V3 TOTAL '} -$7,532.50
tel (416) 858-0153

ADMINISTRATION COPY
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INVOICE

invoice to:

Accounts Payable
Widget Manufacturing Company

invoice number . ... BTC400

51 Any Street

Mississauga, Ontario

LAW 4LS ) purchaseorder « « « « « . . 1234
notes: e
Shipped May 9, 1991 on DAT invoice date ... 08-MAY-91
qty < description gl code | unit price '| discount extension
1 | Widget Software for 1410 5,000 N/A 5,000
HP 3000 Series 949
(Primary CPU)
1 | Wwidget Software for 1410 3,000 50 % 1,500
HP 3000 Series 922 LX
(Secondary CPU)
Terms: Shipping 50
Net thirty days. Sub-Total 6,550
Remit to: G.S.T. 458
Brant Technologies Inc.
51 Tannery Street P.S.T. 524
Mississauga, Ontario
CANADA L5M 1V3 TOTAL $7,532
tel (416) 858-0153
ADMINISTRATION COPY
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SALES COMMISSION

Jane Doe
June 1992
invoice™ customer ) product full amount commission
C0532 University of New Brunswick KappaPC P - 1,150.00 57.50
3 . KappaPC Sup 1,050.00 52.50
c0547 Fraser Inc. KappaPC 4,250.00 212,50
KappaPC Sup 1.050.00 52.50
- KappaPC Run 550.00 27.50
C0552 .| Pulpand Paper Research Institute KappaPC 4,250.00 21250
. - . - - KappaPC.Sup 995.00 49.75
00009 Concordia University . KappaPC 1,150.00 57.50
. : 722.2

Total Commission i, $722.25
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BRANT TECHNOLOGIES INC. -

Commission Report - June 1992
Salesperson: Jane Doe .
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University of New Brunswick KappaPC 1,150.00 ]

KappaPC Sup 1,050.00 52.50

C0547 Fraser Inc. KappaPC 4,250.00 212.50

" KappaPC Sup 1,050.00 52.50.

KappaPC Run 550.00 27.50

C0552 Pulp and Paper Research Institute KappaPC 4,250.00 212.50
KappaPC Sup 995.00 49.75

C0609 Concordia University KappaPC 1,150.00 57.50

3722.25 :



Brant Technologies Inc.

FACSIMILIE MESSAGE

fax: (416) 542-1766

to:  Barry Henderson from: Ross Hopmans
Corfax Systems
fax: (416) 868-6666 date:  July 29, 1993

This is the first of 1 page(s).

Barry,

Thanks for the opportunity to speak at SIG SPEEDWARE. | propose
calling the presentation "Integrating Speedware and Fantasia - Reports
That Are Dressed To Kill".

Please let me know if you have any questions. Could you also be sure
that my name is on your list to notify of meetings and topics.

Thank you.
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Widget Software Products Inc.

Page 1
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Effective April 9, 1991

Product Description Price ($)
Language Compilers

100348 Pascal Compiler for IBM PC Compatibles  340.00
100352 Pascal Forms Management Utility 125.00
101008 Cobol Compiler K 555.00
101009 Cobol Forms Management Utility 75.50
102044 Basic Interpreter 390.00
1102046 Basic Compiler 450.00
102047 Basic Compiler Run Time System 199.00
102048 Basic Compiler Forms Management 240.00
103031 Fortran Compiler 350.00
103032 Fortran Graphic Extensions 199.00
©103033 Fortran Language Extcnsions 75.00
Data Base Management Systems

112345 Superbase Relational DBMS 670.00
112348 Superbase Run Time System 230.00
112349 Superbase Management Utility 145.50
112350 Superbase Forms Interface Compiler 340.00
112351 Superbase Report Writer , 265.50
112352  Superbase SQL Language Module 288.00
112353 Superbase Run Time Optimiser 350.00
112354 Superbase Extended System Option 1 199.00
112355 Superbase Extended System Option 2z - 199.00
112356 Superbase Extended System Option 3 199.00
112357 Superbase Reconfiguration System 75.60
113011 Fastbase Network DBMS 475.00
113012 Fastbase Distributed System Option 1 240.00
112348 Superbase Run Time System 230.00
112349 Superbase Management Utility 145.50
112350 Superbase Forms Interface Compiler 340.00
112351 Superbase Report Writer 265.50
112352 Superbase SQL Language Module 288.00
112353 Superbase Run Time Optimiser '350.00
112354 Superbase Extended System Option 1 199.00
112355 Superbase Extended System Option 2 199.00
112356 Superbase Extended System Option 3 199.00
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Widget Software Products Inc.

Effective April 9, 1991 Page 1

Product No. Description Price ($) Product No.  Description Price ($)

Language Compilers 113011 Fastbase Network DBMS 475.00
113012 Fastbase Distributed System Option 1 240.00

100348 Pascal Compiler for IBM Compatibles 340.00 113013 Fastbase Distributed System Option 2 240.00

100352 Pascal Forms Management Utility 125.00 114012 Superbase/2 Relational DBMS 670.00

101008 Cobol Compiler ' 555.00 114013 Superbase/2 Run Time System 230.00

101009 Cobol Forms Management Utility 75.50 114014 Superbase/2 Management Utility 145.50

102044 Basic Interpreter 390.00 114350 Superbase/2 Forms Interface Compiler 340.00

102046 Basic Compiler . 450.00 114351 Superbase/2 Report Writer 265.50

102047 Basic Compiler Run Time System 99.00 114352 Superbase/2 SQL Language Module 288.00

102048 Basic Compiler Forms Management 240.00 114353 Superbase/2 Run Time Optimiser 350.00

103031 Fortran Compiler 350.00 114354 Superbase/2 Extended System Option 1 199.00

103032 Fortran Graphic Extensions 99.00 114355 Superbase/2 Extended System Option 2 199.00

103033 Fortran Language Extensions 75.00 114356 Superbase/2 Extended System Option 3 199.00
114357 Superbase/2 Reconfiguration System 75.60

Data Base Management Systems 115011 Fastbase/2 Network DBMS 475.00
115012 Fastbase/2 Distributed System Option 1 240.00

112345 Superbase Relational DBMS 670.00 115013 Fastbase/2 Distributed System Option 2 240.00

112348 Superbase Run Time System 230.00 ' .

112349 Superbase Management Utility 145.50

112350 Superbase Focrms Interface Compiler 340.00

112351 Superbase Report Writer 265.50

112352 Superbase SQL Language Module 288.00

112353 Superbase Run Time Optimiser 350.00

112354 Superbase Extended System Option 1 199.00

112355 Superbase Extended System Option 2 199.00

112356 Superbase Extended System Option 3 199.00

112357 Superbase Reconfiguration System 75.60

Prices are subject to change without notice. Prices include delivery. Contact your sales representative for a specific quotation.



May 2, 1992.

Mr. Mike Tree ;
Widget Manufacturing Corp.
123 Any Street

Mississauga, Ontario

L7N 1H8

Dear Mr. Tree,

Please be aware that your debt of $1,052.93 is woefully overdue at our
office. We have not heard from you since April 1, 1990. Despite numerous
reminders by telephone and letter, we have received no response.

Unless your money is in our hands within 10 days we will repossess
your garden shed.
Have a nice day.

Yours truly,

' R.E.Grinch
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WIDGET SOFTWARE PRODUCTS

Commission Report - April 1991

Salesperson: Jane Doe
Invoice Company Product Price -Comm
ABC123 First National Bank Widgets 15,000 750.00
ABC124 Jim’s Garage Widgets 23,000 1,150.00
ABC124 Jim’s Garage Tie Rods 7,500 375.00
ABC125 Orange County I Beams 1,200 - :60.00
ABC125 Orange County Widgets 14,500 725.00

TOTAL $3,060.00

WIDGET SOFTWARE PRODUCTS
Commission Report - April 1991
Salesperson: Jane Doe o '

Invoice Company Product Price - Comm
ABC123 First National Bank Widgets 15,000 | 750.00
ABC124 1.Jim’s Garage Widgets 23,000 1,150.00
ABC124 Jim’s Garage Tie Rods 7,500 375.00
ABC125 Orange County I Beams 1,200 60.00
ABC125 Orange County Widgets 14,500 725.00

WIDGET SOFTWARE PRODUCTS -

Commission Report - April 1991

Salesperson: Jane Doe
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ABC123 | First National Bank Widgets 15,000 750.00
ABCI24 | Jim's Garage Widgets 23,000 1,150.00 |
: Tie Rods 7,500 375.00.
ABC125 Orange County 1 Beams 1,200 60.00
Widgets 14,500 725.00

~|* $3,060.00




At Start of Report . ..

\port; left 1; width 6; nowrap; just left; top 1.55; thick 3; shade 50
\linespace 9; just left

\if III skip 2

\fontset t 19, r 5, i 15, b 16
“\skip 4

\fontset t scate helv 18 bold
\fontset r scale times 10
\fontset i scale helv 10 ital
\fontset b scale helv 10 bold
\head begin

“ft*“nc"BRANT TECHNOLOGIES INC.

~“fb~“nc*Commission Report - June 1992
‘\head end

At Start of Salesperson ... :
~fi“salesperson: ~fb"Jane Doe »
\table 5 just left col 1 just center col 2 width 2.2 horiz 0 &
\table col 4 just right col 5 just right col 5 shade 2 &
\table col 1 width 0.6 col 3 width 1.0
\fillbox 0.25; font b :
“nc”Invoice  “nc”Company “nc“Product “nc“Price “nc*Comm~fr~*

At Start of Invoice . ..

\line 8
At Detail Time ...
C0532 University of New Brunswick KappaPC 1,150.00 57.50
KappaPC Sup 1,050.00 52.50
\line 8
C0547 Fraser Inc. KappaPC 4,250.00 212.50
L * KappaPC Sup 1,050.00 . 52.50
KappaPC Run 550.00 27.50
\line 8 ‘ : )
€0552 Pulp and Paper Research Institute KappaPC . 4,250.00 212.50
KappaPC Sup 995.00 49.75
\line 8
€0609 Concordia University ~ KappaPC 1,150.00 57.50
At End of Salesperson ...
\tableend

\inleft 5.05; dropbox 0.4 0.1

\space inch 0.1; just center; font b
$722.25 Dynamic Electronic Forms - FIGURE 11
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\left 1.5; width 5; top 2; just left; nowrap; font 8
\fillin macro=a, file=datafile, repeat
~d1~.

“ma
\space inch 0.25
Dear “ma,

\indent 0.5; wrap

Please be aware that your debt of “ma is woefully
overdue at our office. We have not heard from you
since “ma. Despite numerous reminders by
telephone and letter, we have received no
response.

Unless your money is in our hands within ~ul0 days’s
we will repossess your “ma.

Have a nice day.

\indent off; nowrap
Yours truly,

R.E. Grinch

\goto 0.16 0.1
\graph brantlp.pub
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Paper 6003

The Systems Management Service Partnershlp
Kyle S. Adler
Hewlett-Packard Company
100 Mayfield Avenue
Mountain View, CA 94043
. (415) 691-5081

Introduction

Today more than ever before, Information Technology (IT) departments
are faced with challenges in providing effective systems management
(SM) services.. A host of new pressures is increasing the systems
management workload, including user expectations of increased service
levels, migration to open systems, and client/server implementations.
Simultaneously, a set of different factors is serving to reduce the
resources at the IT manager's disposal; such facts of life in the 1990s as
budget reductions and caps, fixed or shrinking headcounts, and data
center consolidation can siphon off IT's human and capital means to
attack the new challenges. What is resulting is a fundamental paradox:
How can IT manage more with fewer resources? .

Many organizations are finding that partnering with outside service
providers allows their systems managers to do more with less. IT
partnership with outside vendors is by no means new, and indeed, very
few if any IT departments accomplish all tasks using in-house resources
alone. However, the new challenges facing IT departments suggest new
ways of partnenng, to the mutual benefit of IT and the outside: servnce
provider. :

This paper will suggest ways to make the partnership work. We will
explore the trends contributing to the new challenges in order to find some
of the daily operational tasks that can be shared with an outside service
provider, examine the criteria to consider--including financial analysis--
when deciding how to selectively partner with a service firm, and outlme
proven methods to ensure a win-win partnershlp

Why is the Job Becoming Harder?

In the 1980s a systems manager had to perform very nearly the same .
tasks as today. Back then as now, problems had to be detected, isolated,
and resolved; jobs had to be scheduled and executed; data backed up
and recovered; security maintained; system and network configurations
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managed; and so on. Furthermore, -most of the types of computing
equipment--mainframes, minicomputers, PCs, workstations, LANs, WANS,
and peripherals--found:in organizations today were also present a decade
ago, albeit used in very different ways. So what has changed in IT
departments over the last decade to cause such a crunch on resources?
Let us examine first the trends contributing to the reduction of IT
resources, followed by a look at why the workload is growing at an
exponential pace. Together, these trends create the paradox of expecting
to do more with less.

Factors Reducing IT Resources

The buzzwords are peppered through business headlines in every major
journal: "downsizing", "rightsizing", "consolidation”, "global competition".
Corporate downsizing is a business reality in the 1990s. Because IT
represents a large and growing portion of most organizations' budget,
CFOs often look to their IT department first when deciding where to slash
budgets. Under pressure that often begins as high as the CEO and Board
of Directors, CFOs and ClOs. are demanding greater :return on the
company's IT investment. More often than not this translates into budget
constramts or even reductions. ;

It is no secret that the biggest share of costs in most IT departments goes
to human resources. After all, information technology is an industry
characterized by change, and-the need to hire and retain staff who are
current on the technology is a very expensive prospect. It should
therefore .come as no surprise that when IT budgets are capped or cut,
fixed or shnnkrng headcounts will be the result

Another. common- method being used- to reduce costs is data center
consolidation. However, if not accompanied by other organizational and
operational changes, consolidation can be a costly mistake. Massing
more . machines into fewer data centers is increasingly seen by
organizations as a way to gain greater operating efficiencies. Indeed,
centralization of systems and systems management resources may lead
to economies of scale, but this is not always the case.  If consolidation of
systems and SM staff is simply mandated, but is-not accompanied by the
creation of new processes and tools for central or remote SM, it is unlikely
that greater efficiency will be achieved.

Eactors Increasing IT Workload

A number of trends are contributing to IT's increased workload Some of
these trends are caused by business changes, and some by technological
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changes. Regardless of the root causes, IT must rise to the new
challenges while coping with the downsizing pressures already examined.

The first trend is growing pressure from end users for IT to-provide
increased service levels. Part of the pressure stems from new business
processes: in today's more competitive markets, companies must bring
products to market faster, which in turn requires engineering, marketing,
finance, and -manufacturing departments to re-engineer their core
processes.  The end result is that end users expect more from IT,
specifically higher uptime, broader access to data, reduced application
response time, faster  problem resolution, and . increased flexibility.
Another contributor to end users' rising expectations is technological:
distributed  (and  especially client/server) . computing. gives users
unprecedented access to data throughout the organization, as well as
more control over their personal use of the data. Having tasted the fruits
of desktop:access to infarmation, users find their appetites growing and
expect to be fed a steady diet of data from more and more remote and
exotic locales within the company (and often beyond). : :

Migration from proprietary to open systems is a large factor adding to IT's
workload. Because the benefits of open systems derive from vendor
independence, IT departments now find they have many, many more
vendors to manage than in the years of proprietary systems. While this
multivendor  proliferation may yield the benefit - of - favorable
price/performance points, it brings with it a multitude of management
problems. With more platforms to manage, the systems manager and
operators must learn new operating systems and SM tools. 1t is difficult to
hire staff trained in the new technologies and equally hard to keep existing
staff current. Because all of these platforms and protocols must coexist in
your environment, a host of interoperability headaches usually crop up.

Another technological trend, closely related to and building on open
systems migration, is client/server implementation. =~ As organizations
implement . client/server architectures based on open systems, they
experience the advantages of increased vendor ' choice, Dbetter
price/performance ratios, and rapid access to information by end users.
However, many are finding that the added burden of controlling and
managing the distributed LANSs, server, and clients is a hidden cost. The
complexity of the distributed environment is heightened by interoperability
problems; multivendor: finger-pointing, decentralized purchasing and
change management, and the technological newness and complexity of
the architecture. Proliferation of interconnected LANs forces MIS staff to
learn new protocols and tools. The distributed nature of the architecture
creates ‘many more points of failure. Because end users gain- greater
access to'data, their demands increase. Desktop machines. and
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distributed servers fall into the expanding realm of the systems manager.
The existing. larger machines in the data center now take on a new role as
servers. Finally, IT has access to very few tools and must use new and
undocumented processes to manage client/server environments.

The Net Effect "

In -summary, then IT departments . must work harder at systems
management today. While the fundamental tasks and equipment are
largely the same as in the 1980s, business conditions and technological
factors are changing the way the equipment is deployed and, in turn, the
way SM tasks must be performed. The increased burdens placed on IT
by rising end user expectations, open systems migration, and client/server
implementations,. coupled with--the harsh financial realities of: doing
business in the '90s, have the net effect of squeezing IT's-internal
resources. - The remainder of this paper will examine partnering with an
outside service provider to maximize the effectlveness of your internal
systems management resources.

Partnering Declsmn Cntena

The Partnerghlp isa Contmuum

Th‘ere is nothing new- or radical -about the concept of IT departments'
partnering with outside service providers. . Now as in the past, very few
companies do everything in-house. An example of a.very common
partnership is the nearly universal practice of purchasing hardware
service: contracts from the equipment vendor or an independent service
organization (ISO). A very few IT departments have historically attempted
to provide all maintenance and support via in-house resources and have
used outside vendors only for parts and occasional cooperative support.

At the other extreme end of the spectrum lies total outsourcing, often
delivered under the auspices of a facilities management (FM) contract.
The media hype of the last five years to the contrary, total outsourcing is
seen today. by many as having .fundamental pitfalls. - In _particular,
companies that have signed lengthy (often 10-year), comprehensive FM
contracts often cite the loss of control, difficulty of enacting change, and
lack of vendor understanding of the client's core business as reasons they
later regretted the decision. - As a result,, many big FM deals have gone
sour;-and most industry consultants expect fewer FM "mega—deals" to be
sngned in the future ,

Outsourcmg in the‘ past nas .often .been viewed as an all-or-nothing
prospect. However, in between the extremes of total self-sufficiency and
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total outsourcing lies a spectrum of partnering possibilities. The difficult
part is decldlng which tasks are best done in- house versus by an outside
firm.

While the final determination of Which tasks to turn over to‘ a service
provider is yours, it may be helpful to approach the decision using the
following criteria: ,

: Competitive advantage
Financial analysis
Security
Change

Col itiv Av t

For most effective use of in- house resources, IT departments should be
focused on building a competitive advantage for their company's business
based on deploying technology wisely. Such tasks as developing or
customizing applications are usually best addressed by in-house
resources. Nobody knows a company's business expectations from--and
changing needs for--technology better than the in-house MIS department.
Therefore, those tasks seen as essential to building and sustaining a
competitive ‘advantage are best retained in-house, while those daily
operational tasks that are routine or cumbersome are: good candrdates for
turning over to an outsrde servrce provrder

Asa general rule, if a task consists of straightforward procedures that can
readily be documented, in-house resources: can probably be deployed
more effectively elsewhere. “Many organizations are finding that such
operations management tasks as job scheduling and monitoring, backup
and data recovery, disk management and output spoolrng are best
delegated to a service partner

Financial Analysr

It makes good business sense to outsource when the service partner can
provide a task more efficiently than via in-house resources. Faced with
the economics of a make-versus-buy decision, few companies would
choose to build their own computing hardware, program their own
operating systems, or for that matter, provide their own basic hardware
maintenance.  However, the range of tasks involved in systems
management require a more subtle evaluation of make-versus-buy.
Fundamentally, there are only three ways to save money in systems
management, namely centralization (economies of scale), automation
(routinize repetitive tasks), and elimination of tasks (management by
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exception).” An-outside service provider may already have achieved the
critical mass required for operating efficiencies via centralization. It is also
possible that an outside service provider may have developed the tools
and processes needed to automate and eliminate SM tasks.

It therefore becomes extremely important to ask potential partners to
demonstrate how they will achieve costs savings or service
improvements. If a service firm's justification is solely that they will
implement off-the-shelf SM tools, you may be wise to look elsewhere. For
example, you may be able to purchase and use Maestroto automate job
scheduling as well as they can. i

In performing financial analysis, don't make the mistake of comparing
apples and oranges. In order to accurately compare in-house to external
costs, it is critical to quantify all internal costs. Include in your analysis
such "hidden" costs as users' lost productivity from downtime, part-time
("shadow") departmental LAN administrators, and hiring and ‘training
qualified staff. By sharing your in-house cost data with a trusted service
partner they can-help quantlfy these hldden expenses

It is interesting to note that whlle costs assocnated wnth managlng systems
in the data center are often well-known and readily quantified; most
organizations ‘do not have a cost model for the operations of their
distributed computing environment. Why is this? Just as the processing
power is shared between the servers (often themselves distributed) and
the desktop machines, so the administration of the environment is a
distributed function. Often, some of the tasks are performed by central
MIS (e.g., LAN monitoring, configuration management, server
maintenance and backups); while some ‘are done .in' the departments
(e.g., client software distribution and license management, inventory
accounting, initial fault management). . Moreover, many of the
departmental administrators have other primary jobs to do and are
serving in their secondary roles on an ad hoc basis only. By turning over
the administration and management of the client/server environment to an
outside service company, many organizations can gain greater control
and consolidation over all tasks This often leads to substantial cost
savings. ; T RPN & e

Security and Data Confidentiality

No analysis of which functions to outsource would be complete without
thorough consideration of the security of the environment and the
confidentiality of the sensitive data on the systems. A common
assumption is that using an outside company to provide systems
management tasks brings an increased exposure to security problems.
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Not necessarily so. The use of an outside service provider, in itself, does
not increase risk. Often, it is the methods that will be employed for
' systems management that are suspect. For instance, if an outside Sii
provider suggests centralizing a number of systems to economize on
management costs, the underlying cause of concern might be that users
will require remote access over a network where previously they used
dedicated lines. The same concerns would need to be faced if in-house
IT chose to consolidate resources. Another concern might be that the SM
provider plans to use remote tools to manage the distributed systems:
however, remote management will usually save money and may be
extremely secure if the right tools and processes are employed. Even
moving systems off-site to the service company's premises can be as or
more secure than operating them on-site, depending once again on the
quality of the vendor's tools and processes.. ST

The bottom line is that using an outside vendor can actually increase the
security of operations by employing documented processes and
advanced tools. But ask the necessary questions before you choose the
service firm to be convinced that all reasonable steps will be taken to
ensure security. - : s

Taking Advantage of Change -

A concept that is gaining considerable attention today is that of
transitional outsourcing. : One of the pitfalls of total outsourcing is that
once the long-term contract is signed, it becomes very difficult to enact
change. For example, suppose that a:pharmaceutical company signs a
10-year data center outsourcing contract and, two years later, decides to
roll the legacy systems over to a client/server implementation. Under the
terms of the FM agreement it would be very hard to roll over the platform,
and to avoid penalties the company would very likely have to forego
implementing a- change that could have given them a ‘significant
technological advantage. ‘ g ' Lo

Transitional outsourcing avoids this problem by structuring the contract

with start and end dates chosen to coincide with a period of change. For

example, suppose the same pharmaceutical company decides they wish

to roll over their legacy systems to client/server over the next three years.
They prudently sign a three-year transitional outsourcing contract. At the

end of the contract life, they have a fully implemented client/server

environment, understand how to manage the new architecture, and have

enjoyed the benefits of a predictable annual cost to enact the change.

Transitional outsourcing can take on one of three forms:
1. Leverage the service firm's expertise to jump-start new technology.
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2. Outsource the management of the legacy systems to focus in-house
resources on learning the new platforms. )
3. A combination of (1) and (2), above.

Ensuring a Win-Win Partnership

Having used the above criteria to decide which SM tasks to turn over to a
service partner, the IT department's next job is to set up a partnership that
will be productive and beneficial to both parties. This process entails two
stages: selecting a partner or partners, and structuring the contract for
mutual gain. Fortunately, neither of these tasks is very difficult if the
negotiation is handled in a collaborative rather than competitive manner.
Bear in mind that you have selected where your company should be on
the systems management service partnership continuum; now is the time
to implement your plan for maximum leverage to both organizations.

Vendor Selection Criteria

As with entering into any key partnership, the choice of vendor is critical in
making the SM service partnership a success. Industry consultants have
conducted a number of studies asking IT organizations what criteria are
important to them in selecting a systems management firm. The following
criteria often emerge as among the most important.

Technical Expertise: Whether an organization plans to outsource the
management of their data center, WAN/voice networks, or
client/server environment, they must select a partner with a

- demonstrated command of the requisite skills. In order to get the
data to evaluate potential partners, ask the vendor and their
references about their tools, people, and processes. If possible, ask
to see the facility from which they manage customers' systems. Get
specific information regarding the technical environment you plan to
entrust to the vendor. For example, a vendor's mainframe FM
experience is of no use to you if your organization plans to ask them
to manage your client/server environment. :

Cost: Everything else being equal, it is important to select a vendor
on the basis of price. However, don't cut corners by emphasizing
price to the exclusion of the other factors outlined in this section.
More important than the dollar amount of the advertised cost savings
is an understanding of how the vendor will achieve the cost savings.
Remember that the vendor, unlike most in-house IT departments, is
operated as a profit center and must cover both overhead and profit
margin. So, if the vendor tells you they can save you money, they
must demonstrate how they plan to do so while still meeting their own
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financial objectives. Similarly, beware of "lowball" bids: if a vendor
bids a much lower cost than others, find out why. Perhaps the level

of service will not be as high or the other terms of the contract are
more restrictive.

‘Size and Financial Stability: The selected service partner must have
_ the financial resources to retain the working capital required to meet
your needs. A track record of financial stability (and the bond rating
__to demonstrate it) is helpful. Particularly if you plan to sell some of
your capital assets to the service provider, they must be fiscally
sound. WAL SR o

Geographic Coverage: Your:partner must be where you are in order
to manage your systems. Even if remote management will be used
for your distributed systems, what happens when on-site service is
required? A potential partner should be able to show you the
. process they will use to provide the service levels guaranteed in the
~._contract. i el ‘

Working Relationship: Bearing in mind that you are selecting a key
partner to whom you will entrust the management of your critical
systems, it is important that the partner be easy to work with. Have
your past dealings with the vendor been satisfactory? ‘Have they
demonstrated a commitment to quality? ‘Do you have the mutual

" trust to ensure that contract or performance concerns will be handled
fairly? - L '

@ntfact Issug‘ S

\Having selécte‘d the yvendor, it is now necessary to develop the téfms of
the contract. -While each vendor will-have a standard set of terms and
conditions, your systems management needs will necessarily differ from
those of other organizations, so you should insist on enough flexibility

from the vendor to meet your key needs. The following are a few
important points to consider before signing any outsourcing contract.

- . Clearly Specify Required Service Levels: Any systems management
service contract.should include a service level agreement (SLA) which
clearly specifies the level of service the vendor must provide in order
to meet your business needs. Be precise in defining such terms as
"response time" (which two events define the start and end of the
period being measured?) and "uptime" (of what?, measured how?).

Insist on Periodic Repoftihg to Verify‘ Performance: The service firm
should provide you with periodic (perhaps monthly) reports measuring
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the performance of the systems, networks, and applications being
managed. The reports should be tailored to your organization's needs
and should specifically measure performance in terms defined in the
SLA.

Specify Penalty/Escape Clauses for Non-Performance: No contract
is better than its enforceability, so spell out what the penalties will be if
- the service provider cannot meet the terms of the SLA. You will
already have selected a partner you trust, so most performance
concerns can be handled informally; however, if a problem is major
and persistent, these clauses will give you important leverage.

Choose a Contract Duration that Meets Both Parties' Needs: Your
partner needs to turn a-profitt = You desire maximum flexibility.
Because systems management is a partnership, both parties must
work together to choose terms acceptable to both. This is especially
important in the area of contract duration, because too long a contract
life may erode the client's ability to remain responsive, while too short
a life will not allow the vendor to make a profit.  Increasingly,
- outsourcing contracts with two-year to five-year durations are’ being
structured as mutually satisfactory. : '

Allow Flexibility to Change Contract when Your Business and/or
Technical Needs Change: Closely related to the last point, the
contract should be flexible enough to allow your organization to take
advantage of new technologies or processes. In fact, one of the
primary advantages of partnering with an outside service provider is
that your partner can help you stay current with new technologies.
Indeed, a contract can be structured so as to have the service partner
roll out new technologies for the client on an ongoing basis and for a
fixed price, thus ensuring that you will always have access to the latest
technology.

In Closing

Just as every organization's systems management needs are unique,

there can be no single SM solution that is right for everyone. This paper
has argued that few companies could or should try to manage every
aspect of their IT environment with just in-house resources. Similarly,
most organizations would be wise not to outsource every aspect of their
systems management in a long-term, FM-type contract. In between these
extremes is a spectrum, and only you know where on the spectrum lies

your optimal balance between in-house and external resources.
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We observed a number of trends taking place over the last decade, the
net effect being to squeeze most organizations' in-house IT resources,
often to near the breaking point. Partnering with an ouiside service firm {0
manage some of your environment lets you do more with less while
retaining full control over your systems. The methods outlined here have
been helpful to organizations looking to partner with service firms for
maximum leverage of their internal resources. ‘

An interesting transformation has occurred since the 1970s and 1980s. In
the past, the most strategic decision an IT manager had to make was the
choice of a hardware vendor. As important as the choice of hardware
remains today, it is equally strategic to choose your SM service partner
with care, as you will be working with them daily.
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Before we start any discussion of technologies it is important to understand why we implement
technologies in a business environment. There is one reason and one reason only that we implement
technologies in a business environment. The reason is to make money. We are in business to make
money. We make money by increasing revenue, saving money, and remaining competitive. If the
technology does not meet one of these criteria then the reality is there is no reason to implement it.
Keeping this in mind let me relate to you how I got interested in this topic. Abouta year ago I met with the
MIS director of a good sized organization. When I asked him what his plans were, he said he was going
with client server. When I pressed him as to what that meant he went on about his asymmetric 486
processors, Novell network; and WAN:- I then asked what software he was going to run. His answer was
*I don't know, Can you recommend something".. I immediately went ballistic( on the inside). IfI
remember correctly business need drove the application, application drove the hardware. we covered this
in MIS 101. I then decided to do all the research I could on client server and how it fits into the MIS
environment, the results were this paper. : i .
What I hope to cover here is:

What is client server

Why is client server

What is needed for client server

Where is client server today

How do we prepare for the future
What is client server
If you search the industry publications and the industry vendors you will find that everyone has their
definition of client server. Instead of asking the vendors Computerworld published surveyed their readers
to get a definition of client server. This definition was published in the 12/17/90 issue of Computerworld.
Client server was defined as : 4 ’

The client end and the server end can be distinguished from each other but interact seemlessly.

The client portion and the server portion can operate on different platforms but don't have to.

either the client hardware or the server hardware can be upgraded without uﬁgrading the other
platform. d

The client server system includes networking capabilities

A shorter definition might be:
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The ability to process data across platforms and/or CPUs regardiess of where the data or the
process resides.

The term client server is typically applied to the ability to integrate PCs or workstations into the mini-
computer or mainframe environment. The typical environment uses a server as a kind of traffic cop for
data and programs while the client processes the programs and the data. If your apply this environment to
the definitions above you see that this is only one facet of true client server. In fact if you use the
definitions above you will find that the terms dlsmbumed processing and cooperauve processmgﬁt the
description bewer than the term client server. i

There are many dlfferent client server stmtegle‘s. However when you look at the definitions above you
notice that client server has very little to do with hardware. The true definition of client server i between
applications. The hardware is transparent in the definition.

Why is client server

To understand the unpomnce of client server in today‘s MIS environment you must understand the make
up of the corporate data processing environment: ‘In the early days of computers organizational structure
was top down.- Since the business was managed centrally, the data management for the business was
centralized. In the Seventies organizations realized that the centralized organization was having trouble
responding to changing business needs. Organizations started to break off and decentralize business units.
As these units decentralized we also decentralized our data processing. Each business unit bought and
managed their own data processing systems.

In the 80s we realized that with all this decentralization organizations had trouble responding to the
changes in business because. Decentralized businesses did not have the ability to share information for use
in corporate decisions. ‘The need for centralized access to decentralized data become apparcat.
Along with this need came enabling technologies. The advent of PCs put the power of a computer on
every desk top. Networks were developed that allowed PCs to share data and programs. Application
standards such as MS Windows, SQL, and MOTIF were developed. These technologies allowed users of
disappoint systems to start to share information.
Along with these technical factors were business factors. PCs provided a great deal of p[processing power
ata very low cost. Disk storage on a PC cost significantly less than mainframe storage. Graphical user
interfaces made computers easy to use.
PCs also provided powerful easy to use development environments. In fact with tools such as dBase,
Paradox, and Lotus developers could deliver full applications faster than any mainframe environment.
Because of all these factors the concept of client server has gained great popularity.
What is needed for client server
To create a client server environment we need five factors. They are:

Computers that are physically networked together

Operating systems that communicate with one another

Inter networking devices

More than one communication protocol

Application development tools.
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Looking at these five factors where does client server stand today.
Physical networks

Today we have the technology to link any system to any other system. Network adapter boards are
commodities and can be purchased in boxed sets at any computer store. Hubs are available to tie different
types of network boards together. The cost of the physical network has dropped significantly as the
technology becomes easily available.

Inter networking devices and Communication protocols

Communications protocols exist to allow any system on the network to transfer data to any other system on
the network. The problem is that each system has its own communication protocol. SNA, TPC\IP and OSI
are just a few of these protocols. Bridges routers and gateways filter data and selectlvely forward it as
defined by different protocols.

Operating systems

This is a technology that is just emerging. Standards for operating systems are just now beginning to be
accepted. UNIX and POSIX are two of the driving standards in operating systems but they are by no
means \mwersally accepted In fact even these "smdards" come in dlﬂ‘erent versions.

To give you an example of the importance of operatmg systems in the chent server environment lets look
at file names. In the MS DOS environment a file is described with 8 characters and a three letter extension.
In UNIX the standard is 255 characters. In MPE the standard is 16 characters in a file.group. account
structure. ‘It is impossible for an MPE program to call'a 255 character file name and process it under MPE.
If this is just one example think of all the- other lssues involved in dlffetent operatmg systems.

DCE the Distributed Computmg Environment from the Open systems Foundatlon was des1gned to manage
the multiple operating systems in a distributed processing environment. DCE provides a uniform set of
services available from anywhere on the network allowing applications to access programs and resources
anywhere on the network.
DCE handles:

Remote Procedure Calls (RPC)

Durectory Serv1ces

Time Services

Security Services

Threads Services

Remote procedure calls include an interface definition language This language is a set of C like structures
that allow the developer to: translate data tepresentatlons from one platform to anod1er ¥

The directory services acts as a [post office for appllcatlons and data. The dxrecwry 'services store the

names and addresses of programs and data on the network and direct call from one area to the correct
address.
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The time function manages the synchronization of different system clocks on the network. Security
encodes and decodes network traffic to protect the data as it travels through the network. Threads allows a
single program to run concurrent processes.

Application Development tools -
Application development tools are matie up of four ﬁwos. :
Data Bases
API (Apphcatlon Programming Interfaces)
End User Query Tools
Programming languages B

Today most application development tools are available for developing the client end. These tools do not
allow the development of complex logic on the server platform. These tools do not allow you to track the
impact of changes to the program on the entire system. , :

Most of the appllcanon tools that allow you to develop dlstributed systems are based on relational database
management systems using SQL Most of the tools that develop both client and server pieces are database
dependent. - .

In a recent computer world survey 69% of Fortune 1000 companies claim to have some type of server
database. The majority of these systems are for end user computing or executive reporting. It should be
made clear that this 60% means that these organizations have at least one client server application and does
not mean that these organizations have committed to client server.

In fact as of March 1992 only 29% of all companies surveyed by:Computerworld were planning to move,
moving or had moved to client server. The majority of these client server systems were some type of end
user reporting.

Barriers to Client Server

J.C. Pollack Associates did a survey to discover the barriers to client server. The discovered that
Networking issues, hardware issues, training, and convincing IS are not the major barriers to client server.
The two biggest barriers to client server implementation are cost of implementation and management buy
in. In fact the two are closely related.

There is a great misconception that client server costs less than any other type of application development.
This is not true. Most comparisons of client server application development are done against mainframe
shops. Mainframe application shops typically have a lot of overhead and systems programmers.. The rules
that apply to mainframe shops do not apply to minicomputer shops.

Studles have also shown that ﬂle cost of network management, lmmmg, and support are rarely added in.
Nolan and Nolan did a study of the cost of end user computing. They asked their clients how much they
spent annually on end user computing. The typical answer was between $2,000 to $6,000. When Nolan -
and Nolan actually audited the sites they found that the typical annual spending on end user computing was
between $6,000 to $20,000. Most of these costs were hidden costs of lower productivity and training. -

Development costs on a client server environment are also typically compared to Mainframe shops. PC

tools are far easier to use than mainframe tools. However the tools in the minicomputer environment are
equal to, and in some ways superior to PC tools.
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Preparing for the future

In looking at the directions in development we realize that hardware is becoming a commodity. Operating
systems and database access are becoming common. The biggest investment we will make is in application
development. We need a tool that will meet the needs of today's developers while remaining flexible for
the future. Platform, database, operating system should be immaterial to the organization. developers
should choose a tool that lets them meet today's needs and prepare for the future.
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Systems Planning (SISP) a means by which the business objectives of the corporation are closely tied into
IS planning and development is becoming essential to ensure optimum use of the organization's investment
in technology. The data driven approach is being recognized as an essential technique to cement the
centralized planning and modeling of the organization's data. This modeling of the data ensures that the

organization's business has been understood and accurately reflects its information requirements. Having
achwvedthlsgodmsmmlﬂmtweateﬂwnabbwmmgeﬂledaheffecuvely

ThemmagemmtofmeMBbemmgmmmmglycompkxuskfmmymgmmhms,bemg
able to access the data quickly and efficiently relies on good design. Increasing degrees of functionality
wmmeassonedowaseMmgmmtSym(DBMS)pmmeasmmbywlnchthe
design of a business transaction must consider a few more variables than we have been used to.

If we look at the evolution of information management over the years, it is interesting that the significant
changes from one genmeration to another have mot only come about because of the technology
improvements, but also because of the recognition that we need better ways of managing our data. Each
subsequent generation hasn't just been a collection of bits but an attempt by the assorted software vendors
atenhmcmgﬂ:emderlymgsoﬁwmtocomplememﬂlemdwoﬂddaumqunememsofaorgmmm

Relational technology is now with us; there are a number of products available within the Hewlett-Packard
environment, and many sites are starting to use the new technology. Tried and tested methods gained
working with TurboIMAGE are no longer applicable, a shift in thinking is required to ensure success. We
must start thinking SQL and not just map our TurboIMAGE habits into SQL. The key to this success is
the clear understanding and definition of the business transaction. How well this is done will directly
influence the following :

Performance - Good index design comes about as a result of diligent access path analysis, but what about
normalization?

Integrity - Cons&amtsonyourdaucanbennposedmavmetyofwayswﬂhmtheRDBMS howdoes
th:saffectyourprogmm destgn”

Use of 4/GLs - Pro&ucﬁve,almostoermmy hltmustwemlkemycomprmmsesforﬂ:emoreoomplex
business transactions?
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Data Distribution - Withopén systems becoming a reality and client/server configurations a practical
necessity for some, the database designer must ensure sound transaction design to maintain the integrity of
the data.

This paper addresses the issues concerned with the design of business transactions within a relational
environment, and suggestssomeideasin!gyhxgthefouhdaﬁon for future developments.

Information Management

Commercial application systems of old used conventional flat files and in general were batch driven
systems, which happily satisfied the time consuming repetitive tasks for which they were designed. The
concept of shared data very much in its infancy in the early days was not perceived as an issue. However
as organizations started relying more and more on their data, and the way in which they both wanted to
access and use their data, changed. It was quickly noted by many that the flat file batch oriented approach
was somewhat constraining; ie. multi-user access was difficult, and the locking and security capabilities
were limited. Regardless of how well the data was structured within the files (this typically was rare
anyway) the business rules surrounding the data had to be embedded within program code. What is meant
by business rules, is essentially the interdependencies within the data, ie. nt:snotpossnblek)enteta
foreign exchange transaction unless valid currencycodesueused

Theamvaloftheh:emchlcalandnetworkmodelswasacleardnvetoaddressﬂleproblem The database
ph]losophy,m.ﬂmtofshamgdammdsuwwtedwsomedegxeemfulﬁnthebamdmmqmmmtsof
an organization, essentially drove the need for these models. Thus the DBMS was-born aimed at creating
an environment where data could be shared across multiple business transactions, subjected to consistent
locking and security provisions and holding some business rules within the underlying software. This
mmredmmmssorswmmbjeawﬁemem&egmymmmmmmwﬁmmedaubase
Software built to support these models has been and still is very successful. TurboIMAGE, a well known
andlovedDBMSIsveryrobust,perfoxmswellmdhasasttmguserbnse )

.TheEvuluhmdDmbase

Flat Files

Not just technology. buthrecogmhonuﬂtemedtomﬁedme"real"
worlddihe

Within the hierarchical and network DBMS' we are, constrained by their rigid structures. We must
consider these structures when mapping our loglcaldatamodeltod:ephyslcal and make allowances for
them. These structures are a way of implementing simple integrity constraints or business rules, but
assume that the inter-relationships within the data are always on a parent-to-child basis. When this is not
the case we have to devise a work around. On mapping to the physical we have to decide what type of
"dataset” we must best use to support the data structure defined in our logical model.
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The relational model on the other hand does not constrain us by chain heads and pointers. All relationships
are supported naturally within the data, as are our integrity constraints. There is no concept of a child
being allowed only one parent(hierarchical) or multiple(network). This means essentially that all entities
identified at the logical level become tables - equality for all! Out of Codd's original 12 rules one can
identify two very fundamental necessities for any shared database structure :- the structure of the data
itself, ie. how it is organized, andmuegntyoonstmnts

Thenextgenerauon-&ewoluumofmfommmmmgemtwObjectOnemedDemgm still very
much in its infancy, but getting closer to an ideal. Not just another collection of bits, the concept is that of
representing data, relationships and integrity constraints upon that data (relational), but also permit the
encapsulation of the business rules that operate on that data. This gives us more than just software but a
means by which we can truly represent the organization's data and processing requirements at the DBMS
level. All accessors derive the same meaning and consistency is maintained across not only a single
application but across multiple.

Being in its infancy there is not really any suitable software around that can be successfully applied within
a multi-user commercial application environment. In addition, the whole concept has not really stabilized
yet, and no clear definitions of the components of Object Oriented Database design have emerged.

Relational DBMS (RDBMS) have now matured at an accelerated rate over the last three years. A common
database language (SQL - Structured Query Language) across multiple products, and the drive towards the
open systems approach for those with multi vendor networks, has meant that an increasing number of
orgmmnowconsﬂenngmemovebarehhmnlphtform Inmahngthemovewrehnomlmd
make optimum use of the technology it is essential to :

* Understand the fundamentals of the relational model
* Model the business data requirements and in so doing identify the business rules

* Develop a technical architecture and choose how to use each component of the new
technology(s); in particular choose how to enforce the business rules

* Design systems that tie back to the business model, and that make consistent use of the
technical architecture

Onceﬂielogwal-to-physwalmappmgofrehuonstoubleslsdone mesucoessofasyswmdependson
understandmgthebusmmkansachonmdlenhnomlenvuonmem
Business Transactions

Abusinessmnsacﬁoncanbedeﬁnedasknhgicalmitof,wmkﬂmtmustoonﬁnuetocompletiontoensuté
consistency and integrity; it's either all or nothing. The most quoted example is where a bank wishes to
transfer a sum of money from one account into another. Clearly the whole operation must be completed
otherwise there is the danger of having a sum of money floating around looking for a home! With
RDBMS, because of their inherent characteristics, we must seriously examine more carefully the design of
our business transactions, if we don't we risk compromises to the following :

* Integrity of the business rules
*+ Data consistency

* Optimum concurrency of access
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To meet these three requirements we must have clearly identified the business processes associated with
the business area under study, and ensured that at:a conceptual level the data model supports the required
processing. To get to this stage means that we must have clearly defined the information requirements of
the given business area, wnthoutwh:chwecannotbesu:eﬂmtd:eresulungsystemwﬂl - l)sausfythe
business objectives, 2) meet the critical success factors via system objectives.

Wiﬂnhiscleardeﬁnitionofthehwiness'sdahandﬁmcﬁmalrequirementswembeﬂereqtﬁppedtoenm
the business transaction design phase of the project. It--must and will have an impact on the following : -

¥ Use of 4/GLs
* Perfonnnncé
¥ _ Data Distribution
Use of 4th Generatlon Languagas

The use of 4/GLs is on the increase as is their overall quality. Clearly aimed at improving productivity and
ease of coding: In much the same that SQL provides us with a higher level language than the DBintrinsics
for accessing. our data, 4GLs have come up a generation from standard 3/GL. This is fine, but we must
payforthlsconvemencesomehow,andexpenenoehasshownthatttlsalrendyhardenoughmbmlda
system accessing a RDBMS utilizing a 3/GL.

Most 4/GLs available now for accessing RDBMS are being designed to run on multiple platforms and
access multiple file systems as well. In defining their respective d;cuomnes some products claim
adherence to the ANSI/SPARC:+ 3 Schema Architecture

IANSV/SPARC - 3 Schema Architecture

Conceptiial Schema

External Schema Cs Internal Schema-

The 3 Schema Architecture essentially embodies an ideal where IS development is ooncemed, its
plnlosophylsﬂmtmapphcauoncanbedeﬁnedmtermsofﬂ:edataltprocesses -

Conceptual Schema - The core of the architecture; it contains a complete definition of the data structures
as established in the data mode]mg phases of the project and pmvnd&s the stablhty for all futnre
developments.

External Schema - Within this area are created the users' views of the data. It is where the business
transactions are defined dependent on the functional requirements of the system. Additionally it is where
the common "look & feel” of the system is implemented in terms of the graphical user interfaces (GUI),
which could be PC based and windows driven.
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Internal Schema - : This area provides the link to the physical database out on disc. We should be able
tochangeﬂaeplatformwn&ontneoessmlyhavmgtoalterelﬂ:erthedatasuucmmsmtheComepwd
Schema or the business processes in the External Schema.

Thefuncuonahtymwhlchdleextemalschemascanbedeﬁnedmllvaty from product to product; with
some more flexible than othérs. In designing the external schemas, irrespective of how complex they are,
we should not have to compromise the data structures held within the conceptual schema in order to work
around any shortfalls within the 4/GL. Performance:sasepnatexssuemdnsaddressedmerwnﬂ:md:e
scope.of this paper. :

Themethodusedtodisplaydalareuievedfmmmnltiplemblesonﬂlesamescreenwillvaryfmmpmdwt
to product and some are more "user-friendly” than others. In the worst possible cases compromises to the
data structures are required, ie. de-normalization. This may be due to the fact that if the 4/GL works on
the premise that one screen is essentially one table in your database, it may require the user to "trigger”
another screen to display the data from table 2, and so on. This is not necessarily a problem but does
require more work on behalf of the end-user. With the more complex business transactions that access the
more volatile tables in the database we must. decide whether the cost of providing the end-user. with
something more amenable outweighs the cost of compromising the data structures. This decision can't be
made purely on technical grounds but must take the critical success factors of the system into consideration
as well.

Most 4/GLs can be run on multiple file systems, therefore data retrieval capabilities of the products
assmethﬂaquerymmdacwssdamfromdffﬂentﬁhsystemswﬁlmhesameuanmm This means
thatwhatcouldbeamuln—mbleSELﬁcrmmentmﬂ:eSQlegmsemdecomposedmmmemlevm
number of single table SELECT statements. It has been proved. that a well constructed multi-table join
performs faster than the equivalent number of single table SELECTS. The work around for this is to
construct a View within the RDBMS and reference it in the 4/GL. To build these sometimes complex
Views requires programmers to understand not only the data structures, but also the SQL language, so that
the appropriate "manual” navigation around the data structures can be achieved.

* Locking and Recovery
- Onthe whole implicit
- Controlled with isolatiori} levels
- Conditional locking limited
- Deadlock detection & automatic roltback

Another area that requires careful thought and design is that of locking and recovery. Locking capabilities
vary from product to product and are quite different from the straightforward and effective locking
capabilities within TurboIMAGE. The ANSI/ISO standard is attempting to provide.some guidelines in this
area, but when it comes to locking at either base, table, page or row level this tends:to be lmplementor
defined"; allﬂxeSQLstandardcandomspecnfywhatareknownasnsolanonlevels

An isolation level is essentially specifying at the start of the transaction the granulmity of locks that are
applied on your behalf throughout the duration of the business transaction. They specify whether you wish
the transaction to read only, and if so whether it is a "dirty” read or committed data only. With regards to
write operations we have to consider the optimum level that will best suit concurrency of access by other
transactions.
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It is not the intention of this paper to examine them individually, but there is'no doubt that it is essential
ﬂmtthecorrectblendofnsohhonlevelsmamvedﬂdepmdentuponthepuhcuhrreqmremenmofﬁe
environment.

Integrity

Integrity constraints at the physical level address basic table- mtegmy and referential integrity. Table
integrity addresses the basic requirement of uniqueness, ie. the values contained in the column customer-
code for the table Customer are unique. Referential integrity is the situation where the values contained in
memhmncustomer-eodemﬂ:embleOrdetmforvahdcuswmers any violation of either of these two
tesnllsmmermrcondnnon .

Thewaymwh:chﬁevmousprodmtsxmplementﬂnsconoeptvm,butmsaddressedmﬂaeANSI/ISO
SQL standard, andthepmductsmnnplemenmgﬂleshndardasdeﬁned.

This presents us with a'problem when using 4/GLs. Typically they all have their own dictionary in which
the same constraints can be specified. So the question commonly asked : "Where shall I put my integrity
constraints, in the dictionary or in the database, or both ?" If the 4/GL insists that they reside within the
dictionary and they also reside within the database, is the 4/GL intelligent enough to bypass one or the
other?

Ideally they should reside within the database; as it means that any accessor regardless of mode of access,
will have the same constraints applied. It also means that if the database is to be ported to another
platform, ‘which may have a different mode of access, the same rules apply; thus consistency is
maintained. Clearlytheappropmtedecmmhaswbenndewﬁmyomenvnmmentandcmsdemﬁms
mhasd:epomblhtyofﬂ:edahbasedoesnotnecessmlyapplytodl.

haddmonmmebmcmtegmywns&amtsmdwhmncmmmm,mcmnwspecdymggetsmd
procedures that can be stored within the database itself. A trigger is executed when something happens to
a table, and a procedure is something that has to be explicitly called. This now broadens our horizons in
terms of the concept of integrity. It means that we can now implement more complex business rules within
the database. For instance we can now logically define a grouping of inter-related tables as being an
important data object, ie. a primary table could be identified, and all the other tables that essentially
describe that data object are also identified. Therefore if any event happens against any of the subordinate
tables a trigger could be activated that goes and checks other logical constraints that could not othcrwise be
checked.

Thefo]lowmgexampleﬂlumteswhereﬂlecmeptofobjectscouldbeused It is a part of a training
administration system and the entities represent the necessary information that the business needs to hold
with regards to Courses and Course Sessions.

The relationships between the entities represent the business rules inherent in the business. For instance,
an occurrence of the entity type Course may or may not have one or more pre-requisites, and that
particular course may be the pre-requisite of another course. A course may, over a period of time, be
presented at one or more Course Sessions, and a Course Session must be either an In-House Course or it
must be a Public Course, and so on.
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"Object" Header -

\ COURSE
, COURSE . PRE-
REQUISITES

ESSION-SITE
iy ‘PUBLIC COURSE
COURSE | course A
SESSION e sie

In one scenario and what could be for business reasons, the entity Course has been selected as the pivotal
entity in the group. That is to say that all the subordinate entities effectively describe an occurrence of a
Course: - What this means is that when it is necessary to add additional Course Sessions into the system,
together: with the type of session (In-House or Public) and possibly site information, that information is
completely dependent on there being an occurrence of the relevant course. Updates to any part of the
structure would have a rippling effect and would need to be checked to ensure that the consistency of the
business data is maintained.

Basic referential integrity within the DBMS will suffice between pairs of entities. However with the
"cascade” option becoming available, the decision on how to implement integrity: constraints becomes
more complex. The cascade option gives the ability of being able to specify at.create table time, that when
we delete an occurrence of Course, all its related Course Sessions should also be deleted; alternatively we
may decide to restrict that delete occurring. If there is a sound reason for deleting all course related
information, do we then wish to delete all the Course Sites related to that course? Probably not; as we may
wish to host other courses at those sites. Therefore dependent on what the business rules are the overall
integrity of the above structure could become reasonably. complex and not easily enforced within the
DBMS. As a result you would need to enforce those rules in another way to mmntam the flexibility
required by the business.

On further analysis it may be decided to create three objects from the above structure. Still maintain
Course, but nominate Course Session as an object in its own right as well as Course Site. Course Session -
Site would probably reside in the object Course Session. This probably makes more sense but complicates
the business transactions; as they now have to cope with crossing multiple object boundaries. Cascade
updates and deletes must now be even more strictly controlled and would probably not be implemented
using the feature within the. DBMS itself. The more likely outcome would be to use l:nggers or
procedmes as they provide the most. ﬂexnblhty and so can better cope with the exoqmuns

Performance
Good performance is a difficult thing to quantify. Different users of the system will have different

requirements. Despite this, a good technical design, a good database design and volume testing: at the
appropriate stage can go a long way to avoiding some of the pitfalls normally associated-with RDBMS.
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When building the database it is essential that transaction path analysis is done to ensure that there are no
surplus indexes, constraints and triggers within the database. A first-cut design derived from the logical
data model is a good place to start, but it will evolve as the transactions that will use it are built. When
exercising transaction path analysis it is important to understand the characteristics of complex SELECT
statements. This is no easy task ‘as the optimizor usually decides how it will navigate the data and whether
to use indexes or not; the quantity of data within the table(s) also has an impact. Some RDBMS products
give us the luxury of being able to analyze the "run-tree" of a given SELECT statement. This can then
verify or otherwise that:- 1) index design is good, 2) the SELECT statement itself is sound, 3) the
clustering of the data is at its optimum.

The SELECT statement is very powerful and rich in its functionality, but abuse of this functionality can
cost dearly in performance. The same applies to Views as they are merely pre-defined SELECT
statements anyway. Testing out these complex SELECT statements as part of a quality control phase
prior to incorporating them within code should become a habit when developing systems. This will then
ensure that the database designer can optimize the use of and types of indexes by reviewing the critical
paths to the data.

Normalized data structures give us a balance of performance across the whole system. ‘Normalization
benefits updates, but does impact the performance of retrievals. De-normalization speeds up retrievals, as
does adding indexes, but slows down and complicates updates. Each situation must be examined in the
light of the critical success factors of the system. The de-normalization of the data structures should only
be considered as a last resort if resilience to any future change to the structures is to be maintained.

Materialized Views

COURSE
PRE-
REQUISITES

— T

) De-normalized
IN-HOUSE PUBLIC COURSE
COURSE COURSE STE
SESSION ESSION

Materialized views give us the necessary flexibility; as we can still maintain the data structures as they
should be. A materialized view is the evolution of a SELECT statement into what is a physical table in the
database, ie. we have taken a view, created a table in its image and populated it with data from all the
underlying tables originally specified in the VIEW.

‘When I now wish to retrieve all the relevant data to produce a Course Schedule, we need only access this
new derived table. Clearly performance is improved as we only have to access one instead of what was
previously seven tables, but updates will be affected; as we must ensure the data in the extra table is also
maintained. It is a form of de-normalization, but still maintaining the original data structures.

COURSE

A/
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Data Distribution

The whole area of data distribution is probably one of the most difficult areas to resolve. Dependent upon
the particular environment, decisions always need to be made over whether to replicate data in remote
locations or to maintain a central location. The volumes of data transfer, timeliness and cost of the lines
usually determines the resolution.

One of the most common problems is that of a business transaction spanning more than one database each
of which could reside on different servers. The two-phase commit feature only now appearing within
assorted RDBMS is at the heart of the problem. To ensure that when a business transaction is completed
all the associated write operations are made to the databases, the software has to co-ordinate the commit to
the relevant servers. Some of the RDBMS products have only recently been able to do this, and
TurboIMAGE itself has only recently supported this feature.

Now the two-phase commit is reality, it does put additional pressure on the design of those applications
that want to make use of the feature. Everything already mentioned in this paper is impacted in some way
and therefore the concept of a sound technical architecture takes on more meaning. Within the concept of
a client-server environment careful thought must be given to how the data structures are going to be
physically mapped. Decisions on how this can be done, cannot be made until a good profile of the
business transactions has been derived, outlining their access patterns, volumetrics, end-user requirements
and the critical success factors of the systems being developed.

Conclusion

As our requirements for more functionality within the information management arena increase, so will the
technology improve to assist us. The assorted standards bodies are already looking at clearer guidelines
within the context of transaction management. To achieve a true open systems environment any
combination of products selected for future development must satisfy, or will satisfy the following three
main areas that are required:

* Portability
* Interoperability

* Scalability

Many organizations are now recognizing the importance of a sound and stable platform of data upon
which to build their business transactions. The design of systems must tie back to the Business data model
and make consistent use of the technical architecture. The technical architecture should define how each
component of the new technologies are going to be used, such as how and where to enforce business
rules. The success of a system will depend on understanding the business transaction and how it can best
be implemented within a relational environment.
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BACKGROUND

The computer industry is seeing a shift to multivendor distributed computing
environments. These environments are characterized by networks (LANs and
WANS) connecting a range of systems. Increasingly network operating systems
are managing not only shared resources but also distributed applications (i.e.,
client/server). As:these systems are deployed throughout customer environments
their support and management are becoming strategic issues. Customers are
finding centralized proprietary systems have a real advantage in areas of service
and management capabilities compared to the new open system environment.
Support and system management in thrs new environment is made difficult for
several reasons, including: :

1. Much greater intelligence and complexity are distributed to users' desktops.
2. The network assumes a critical role as applications are distributed.

3.. Customers exercise the-promise of open systems by purchasmg multivendor
equipment. : s
4. In their rush to provide ﬁxnctionality and interoperability, vendors have been
slow to provide multivendor support and management solutions. -

5. End users have limited knowledge and products have not been designed with

support and management as a priority. If something doesn't work, the user doesn't
know whether it is an apphcatlon, platform network or .

6 Customer IT departments are under pressure to reduce costs whlle havmg to
support both the legacy environments as well as the new environments. In addition:
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they often lack the new skills required for implementing and managing the
complex distributed environments

An underlymg problem in developing support and management applications for
the distributed multivendor environment is the inconsistency of information i.e.,
what information is available and what it means. An alliance, called the Distributed
Support Information Standards Group (DSIS), has been formed to promote the
standardization and deployment of standard support and management information
across multivendor environments which include PCs to mainframes.

DSIS was founded August 4, 1991 by an initiative from Bell Atlantic Business
Systems Services. Membership today includes Hewlett Packard, - Microsoft, IBM,
Digital Equipment, Sun Microsystems, EDS, Olivetti, ICL PLC, HaL. Computer,
Tandem Computer, Bell Atlantic Business Systems, Unisys Corporation, Proteon
Inc., Landmark Systems, and October Technologies. DSIS is the first consortium
specifically aimed at the adoption of standards for support and system management
information. The scope of DSIS does not include standard network information
since this area has received considerable standards attention from. the Intemet
Engineering Task Force (IETF). :

The DSIS consortium does not generate standards. Rather DSIS develops
information requirements from the standpoint ‘of support providers. The
specification is in a protocol neutral form which can be translated to specific
management protocol environments. The specification is given to existing
standards groups developing standards for system and network management.

BENEFITS

Today all major vendors support networking standards and are starting to support
standard application interfaces like POSIX. Because of the lack of information
standards, however, each vendor has a proprietary system management solution(s).
This prevents multivendor environments from being effectively supported by a set
of integrated management solutions. Multiple support environments increase
downtime and lead to higher support costs.

Groups benefiting from the adoption of standard support information will include
system end users, system managers/operators, system vendors, and third party
maintainers. A key DSIS benefit is the ability to leverage support expertise due to
the availability of consistent information from different systems. Consistent
information will increase the automation of support tasks and enable more remote
problem isolation by having ready access to information about the customers'
environment and problem scenario. For example, if a user is having a print
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problem, using DSIS information the administrator can determine if there is a
printer ‘problem, ‘e.g., off-line, or if there is a print queue problem , e.g., dxsabled
queue :

DSIS information can be used to proactively monitor system resources and prevent
problems from occurring. For example a tape drive may report an increasing
number of write faults indicating the need to clean the heads. A preventative
maintenance call can be scheduled saving unscheduled downtime for the customer
and making the support provider more productlve

DSIS includes information useful in helping users get maximum benefits from their
system resources. As an example, performance may be reduced because of a
shortage of available memory. A performance management application could read
DSIS performance information and' off load applications to a different system.
Software and hardware inventory management is a major challenge with
distributed computing environments. Using DSIS information, system managers
could regularly generate current mventory information enabhng them to better
manage computmg resources. :

Information standards will encourage the development of standard support and
management applications for multivendor = environments. - Recently  several
companies have been formed specifically targeting this business area. Without
information standards, these management applications must support disparate
vendor  specific information access methods.  With information -standards,
application developers can focus on building applications to meet customers'
pressing system management concerns rather than understanding the specifics of
each system. Their task of maintaining these applications will be greatly reduced
because the system vendors would provnde DSIS mformatlon asa standard part of
new releases.

MANAGEMENT MODEL

To understand the work of DSIS it is useful to introduce a management system
model. (See Figure 1- Management Overview). The management platform has the
user interface and the management applications. These applications use the
standard DSIS information from the managed systems SW, HW and NW
components. Components which can return management information are called
managed objects. The MIB, or  management information base, contains
information about the system's SW, HW and NW managed objects in a standard
form. The MIB is like'a "virtual data base" which resides on the managed system.
A management system accesses the MIB' data using a standard management
protocol such as SNMP (Slmple Network Management Protocol)
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DSIS information about managed objects are called attributes, e.g., the type of
printer interface. Managed objects require object agents which are responsible for
getting the information, e.g., this printer has a serial interface, and returning it in a
standard form. These object agents are system specific routines. Each attribute has
a universally unique registered object identifier which is part of the management
request. Therefore the management application can issue the same request to
different multivendor systems knowing it has asked for the same information from
all systems. Not all information has to be -explicitly requested by the management
system. DSIS supports the concept of alarms by which the managed systems can
report a failure such as "printer out of paper" without having to be polled. Popular
management protocols, e.g., SNMP, support alarms. DSIS Phase | Requirements
includes "read only" information and does not include "actions or sets".

DEVELOP[NG THE DSIS SPECIFICAT[ON

The DSIS spec:ﬁcatlon was developed over a one year penod using the combined
resources of member companies. The first step was for-each member to go back to
their support organizations and ask them for what kinds of information was most
frequently needed to resolve support problems. These organizations were
primarily telephone response groups doing remote . phone-in. support.. The
responses were grouped by area, e.g., SPU, Operating Systems, Printers, etc. In
order to better understand and communicate how the information at a system level
was organized, a graphical concept was used called Entity Relationship Diagrams
(ERDs). Using ERDs all* objects and attributes were linked to the central root
"system " using various associations. As an example, Figure 2- Printer ERD,
shows an ERD for a pnnter . -

At ¥ detall level, however ERDs become awkward to maintain.  This was
especially true while the specification was undergoing changes and there was no
single graphical package used by all members. We also tried expressing the
specification in ASN.1 format. ASN.1 stands for Abstract Syntax Specification
Revision 1 which is an OSI standard for exchanging data structures in a machine
independent manner. This also proved unsatisfactory because we now were
focusing on how the information was represented-and not what the information
should be. Finally we adopted a concise form which shows the DSIS attribute, its
data type, e.g., integer, counter, display string, whether it is-a single item or a
repeat (i:e., table), and its-compliance level. An example of a repeat is a spool
queue can have multiple requests and each request has unique information about.
that request. - A single item would be an indicator if that queue was.enabled or
disabled. An important DSIS goal is to develop "protocol” independent definitions
and-the concise form enables us to do this. An example of the DSIS concise form
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for a printer is shown in Figure 3- Printer Attributes.

Early on we recognized the importance of having guidelines for selecting what
information should be part of the DSIS specification. Ideas for guidelines came
from the years of experience in developing and using standard network
information. Below are some of the key selection criteria for DSIS information:

1. Objects should be as common as possible to ensure their wide-spread use:

2. Avoid management protocol dependent definitions. DSIS information is
protocol independent in order to be deployed in different management
environments ,e.g:, [ETF TCP/IP, OS] CMIS/CMIP.

3. Avoid defining objects which impose burdens on critical sections of managed
systems or require large amounts of storage. After the objects have been
instrumented, the managed system must still be able to function in its primary role.

4. Remember the 80/20 rule: 20% of the information will be used 80% of the time.
Too much information is as much of a problem as too little information.

5. Avoid attributes which can easily be derived from other attributes.
DSIS PHASE 1 SPECIFICATION

DSIS phase 1 focuses on vendor independent system information which is
common -from PCs to mainframes and is important for the support and
management of these systems. Phase 1 contains "read only" information about
HW and SW components. Future DSIS requirements will address "write"
information necessary for robust system management applications. The DSIS
information is divided into component groups. Phase 1 includes the below groups:

- Disk ,

- Display Adapter

- File Packages (for SW)
- File System

- Network Adapter

- Printer

- Printer Spool Queue

- Processes

- Processor

- System
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- Tape

Each component has attributes which makes up the DSIS information. DSIS
compliance is defined on a per component basis. An attribute is either Basic (B) or
Extended (E) compliance. To conform to DSIS Basic compliance for a particular
component, the system must support all Basic attributes for that component.
Likewise to conform to DSIS Extended compliance the systems must support
both Basic and Extended attributes. A third category is Optional (O). Support of
some or all optional parameters does not impact DSIS compliance.

The management information model for each component consists of a collection of
standard and component specific attributes. The standard information set which is
available to all HW components is:

Standard Hardware
Manufacturer
Model
‘Serial and Revision Numbers:
Firmware Revision-Number
Physical Location

Standard Status
Operational State (e.g., enabled, disabled, ...)
Usage State (e.g., busy, idle, ...)
‘Availability Status (e.g., off line, test, ...)
Administrative Status (e.g., locked, shutting down, ...}

Standard Error
-Fatal Error Count .
. Major Error Count
Warning Error Count

Software is handled by a File Package Group. A File Package is a piece of installed
software .e.g., the operating system or data file. Standard software attributes
include name, manufacturer, revision information, serial no., country code, type
(e.g., O.S., application, data, other), size, install path, and license information.

EXISTING STANDARDS ORGANIZATIONS

Early on the DSIS Consortium recognized it needed to work with existing
standards organizations in order to have widespread agreement and adoption of
support standards. One obvious candidate was the Internet Engineering Task
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Force or IETF. The IETF has developed other information standards related to
networking including MIB2 - for network interfaces and the RMON (Remote
Monitoring) MIB for network monitors. Shortly after DSIS was formed, the
IETF started a work group to define a new information standard for systems
called the Host Resources MIB or HRM. The HRM working group is charted to
produce a document that defines MIB objects that instrument objects common to
all Internet hosts including UNIX and DOS based machines. DSIS has shared early
versions of its requirements specifications with the IETF. The HRM will likely be a
subset of the DSIS requirements when it becomes a standard in late 1993.

Another IETF activity of interest to DSIS is the evolution of SNMP (Simple
Network Management Protocol). SNMP Version 1 (SNMPV1) has enabled the
monitoring of multivendor networks by using a standard management protocol .
Recently the IETF approved a more robust SNMP Version 2 (SNMPV2) which
allows SNMP to be used in more robust management applications. Security has
been added to SNMPV2 which is required for DSIS system management activities
such as changing system configurations. Additional SNMPV2 features include
support for network protocols other than TCP and large data transfers.

In the OSI world, DSIS has linked up with the Open Systems Foundation's
Management Special Interest Group (OSF ManSIG) which is defining common
operating system objects for OSI systems. This group will be using DSIS
requirements as input to their specification.

The Desktop Management Task Force (DMTF) is an alliance developing an
architecture called the DMI or Desktop Management Interface. The DMI is
designed to let .users easily access and manage desktop systems and all the
components connected to it. It is platform and operating system independent just
like DSIS, and many of its members are also DSIS members. DSIS is working with
the DMTF to define the information which the DMI will use to manage desktop
“systems.

NEXT STEPS

At this time (6/1/93) DSIS is ready to make available phase 1 of the requirements
specification for public comments. The focus of phase 1 is problem detection and
analysis and includes "read only" information. Future DSIS work will include
standard "write" operations to do problem resolution. Additional topics will
expand the scope of information to include more components/operations to make
DSIS a more complete environment for standard system management and support.
With the Host Resources MIB likely to be a standard by the end of 1993, it is
expected HRM conforming products will start to appear in 1994. At this time
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users will start to reap the benefits of standard support information which will
accelerate the adoption of DSIS information by product vendors. To get more
information contact: : '

Raymond Edgerton, Chairman of the DSIS Consortium
Bell Atlantic Business Systems

50 East Swedesford Road -

Frazer, Pa. 19355 Tel. 215 -296 6159

or «

Bill Bowman 415-691 5678

Hewlett Packard, ‘
billb@hpprsd.mayfield.hp.com
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Figure 3 -Printer Attributes

Item Data Type Repeat(R)  Compliance
Single (S)
1.Printer status table S B

(Refer to DSIS Standard Status)

2.Printer error table S B
(Refer to DSIS Standard Error)

3.Printer hardware table ; S B
(Refer to DSIS Standard Hardware)

4.CurrentDeviceErrors Bit string: S B
Other
Jammed
NoPaper
DoorOpen
BufferOverrun
TonerLow
NoToner
LowPaper

5.PagesPrinted Counter S E

6. NumberofSides Enumeration: S 0]
One
Two

7 PrinterType Enumeration: S B
Other
Laser
Thermal
Impact

8 MemorySize Integer S 0
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Item Data Type . Repeat(R) = Compliance

Single (S)

9 .InstalledFonts Display string "R 0]
10.PrinterLanguagesSupported Display string R =+ O
11.InterfaceType Enumeration; S B

Other

Parallel

Serial

Network
Compliance:
B= Basic
E=Extended
O= Optional
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Using ALLBASE
for

High End, Mainframe Class Production Applications

Vish Krishnan

Computer Systems Division
Hewlett Packard
19111 Pruneridge Drive
Cupertino, CA 95014

Paper #6007

1.0 INTRODUCTlON
11 Charactenzmg the ngh End Envnronment

The High End Information Managemem marketplace is understood and descnbed dlfferenﬂy by
different vendors, customers and people in the academic world. - Instead of presenting a critique
on those definitions, the author has attempted to glean some salient points and present them
here. Strictly from the standpoint of database management systems, any production
environment that has one or more of the following set of requirements can be classified as a
High End Environment:

. Databases tend to be extremely large. Different users have different notions of a baseline size
where databases start to be "large”. Generally speaking, large databases run into tens and
hundreds of gigabytes. There is really no sanctity to that number. Databases smaller than that
size may very well have similar requirements.

. High transaction throughput requirements are typical.
. Production environments often need to run non-stop.
.ﬁhattended (therefore automated) system administration is an importaht,requirement(

" Busmess data is often naturally decentralized. Thus, there is a requlrement for some form of
distributed processing.

. Not infrequently, such environments tend to drive a high number of concurrent users. As a
result, database concurrency becomes a key performance factor for QLTP applications.

. And fi inally, some high end environments simply cannot get away from compiexdecnSion
 support queries (large JOINS, SORTs -aggregation oriented queries are examples of large
decision support operations). .

If your environment is characterized by one or more of the above requirements, please read on.
You will find the discussion on ALLBASE High End features relevant to your needs.
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1.2 ALLBASE and the High End Market

This paper is focussed on describing ALLBASE features that address the above requirements
directly or indirectly. The following framework will be used to describe ALLBASE features:

. High End Performance Requirements
. High End Database Availability

. High End Distributed Processing

. High End System Administration

1.3 ALLBASE - a Quick Introduction

1.3.1 Overview

The information presented in this brief subsection is primarily for the reader who is unfamiliar
with ALLBASE. Hewlett Packard's ALLBASE/SQL product is a relational DBMS engine for the
MPE-iX and HP-UX platforms. From the standpoint of the SQL standard, ALLBASE is
conformant with ANSI SQL89 and X/OPEN XPG3. From the standpoint of connectivity and
distributed processing, it is also conformant with the Microsoft ODBC specification (an API that is
currently a proper subset of the SQLACCESS standard) and with the XOPEN XA standard for
communication between a conformant Transaction Processing Monitor and an ALLBASE-based
resource manager. The ALLBASE feature set is extensive, and will not be listed in this paper
The reader is encouraged to get more information from their HP representative.

1.3.2 History
Over the last few years, the ALLBASE team has focussed on the following areas:

. SQL Functionality

. Engine performance

. High Availability

. Connectivity

. Client Server Processing

. Distributed Processing

. DBA and System Administration/Monitoring Tools
. ‘High End Considerations

O~NONHBWN =

The earlier development years focussed on SQL functionality and performance. High
Availability and connectivity followed, and we soon found ourselves in the area of standards-
based distributed computing. We have also had key considerations that have spanned the entire
life of the ALLBASE product so far. Notable are areas of performance and Database
Administration Tools.

Starting with the F.0 release, the ALLBASE team has focussed strongly on the entire High End
business, and the special database features required to support that business. It is this part of
ALLBASE that this paper will present at some level of detail. The next 4 chapters are dedicated
to the 4 High End items specified earlier: Performance, High Availability, Disitributed Processing
and System Administration.

6007-2




2.0 HIGH END PERFORMANCE FEATURES IN ALLBASE
2.1 IIO Performance

The key aspects of /0 exammed here are, of course, data 1/0 and log I/O. We will look a: the
underlying philosophy of data and log 1/0, and to keep it relevant to ALLBASE, we shall mix it up
with descnptnons of specific features.

A quick summary of data I/O is in order before we jump into any more detail. In general, data
pages seldom go to disk. The idea is to minimize data I/O to the extent possible. Dirty
data/index pages get posted.to their respective files under the following conditions: (a) A
CHECKPOINT is issued - this could be implicit within ALLBASE or an explicit action undertaken
by the DBA - (b) there is buffer pool pressure - in that case, candidate pages need room in.the
buffer pool = (c) NOLOG pages need to go to disk at COMMIT time - this is:a logging
optrmrzatlon and will be dlscussed during the presentatmn

Log records on the other hand go to disk under the followmg conditions (a) a transaction commits
(b) the log buffer fills up (c) a data page is to be flushed to disk - in this case, the corresponding
Iog records will ALWAYS go to dlsk BEFORE the data page goes to disk.

The ALLBASE log manager uses a ggug_m_qmg approach. e it logs absolutely what is
necessary and-sufficient - no more, no less. Further, it performs group COMMITs at the lowest
level thereby minimizing the total number of I/O posts either to the underiymg file system and/or
to raw partitions.

From the standpoint of data I/O, the following areas have been (and continue to be) examined:

. Performance of:initial table LOADs

. Performance of table/database reorganization :

. Performance of table access (especially serial scans and SORT operations on large tables)
. Space Management

. Memory Management (shared memory and process local heap space)

Initial table LOAD: As the reader may be aware, an ALLBASE table (or index) may be spread
across multiple (DBE)Files within an ALLBASE (DBE)Fileset. For large tables, it is necessary to
achieve as much parallelism within the engine as possible. in the ALLBASE G.0 release, when
multiple users issue concurrent LOAD scripts on a large table, they can instruct the ALLBASE
engine to implicitly pick different DBEFiles for each user process. This parallel fill algorithm
speeds up initial LOADs considerably. The results of our G.0 LOAD benchmark will be
discussed during the presentation.

There is one more major enhancement. During initial LOADs (of large tables), there will be a
very large number of NOLOG pages generated by individual LOAD transactions. These pages
need to go to disk'at COMMIT time. - The G.0 release has been enhanced to achieve parallel
posting of NOLOG pages at COMMIT time. Please note that since parallel posting is based on
the underlying system functionality, its impact varies between our supported platforms. These
dlfferences erI be discussed durmg the presentauon

We continue to examine the potential for greater degrees of paranehsm wnthrn the producL
There is a considerable amount of investiganon in me works.
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Database Reorganization: In general, database reorganization becomes necessary for
performance reasons. There are 3 straightforward reasons for reorganizing data, and then there
are other more advanced ones. The straightforward ones have to do with (a) high clustercount
of B-Tree indexes (b) high overflow page count of hash tables (c) large number of indirect tuples
- these are caused mainly by updates to variable length columns and on account of null-value
related activity. The more advanced reasons may have to do with the need to move tables
across DBEFilesets, the need to split large tables into smaller horizontal partitions and so forth.
In every one of the cases listed here, table reorganization can be described as the act of
performing an exhaustive DELETE operation on a table (and therefore on associated indexes)
followed by - large INSERTs to an empty table or a relatively unpopulated table. The
performance of large INSERTSs has been discussed under Initial Table Load. The performance
of large DELETEs has also been greatly enhanced with ALLBASE G.0. © We support the new
truncate table feature which will delete all rows from a table with minimal logging, and will
preserve all associated object definitions. Thus, TRUNCATE TABLE is somewhere between a
DROP-TABLE and an exhaustive DELETE from that table. “The minimal logging done for
TRUNCATE TABLE together with the fact that data /0 is almost -completely eliminated, have
resulted in substantial performance gains. Many of the readers of this paper will inmediately
recognize this scenario. They have all been through the pain of large DELETES or the pam of
having to DROP tables in order to speed up database reotganizatlon

Accessing Large Tables: ALLBASE supports multiple access methods. Further, while data
access is by default an optimizer decision, ALLBASE G.0 also allows the user to tell the query
optimizer which access method to use for tables in an SQL statement. The access methods
available are: sequential, B-Tree index access, hashed access (based on a defined hash key)
and direct access (based on row-ids).

All this is by way of introduction to data access. One important focus of our G.0 activity has
been to achieve parallelism in sequential scans. Our scan algorithms have been modified to
fully exploit the underlying file system page prefetch function. Again, we will discuss the results
of our serial scan benchmarks during the presentation. This enhancement was benchmarked
against a ported mainframe-class database envnronment The comparative results will be
discussed during the presentation. :

Another aspect of month-end batch processing. as well as decnsoon-support oriented
environments is the performance of large SORT operations.. The ALLBASE SORT algorithm
was completely redesigned in our E.1 (1990) release. The focus of the G.0 release was to allow
user-controlled placement of SORT-related spaces. This will be discussed under the heading of
space management.

Space Management: For high end environments, data, index and log space needs to be totally
manageable by the user, DBA, system administrator and so forth. The following considerations
are critical: :

. Total control over placement of files across devices

. Total control over placement of tables and indexes :

. Efficient algorithms for space search and allocation during INSERT operatlons
. Support for transient space aocation (typically for SORT operations).

The ALLBASE space architecture was fundamentally designed to be flexible in terms of the
placement of data and index files, the separation of data from index, the separation of data/index
from log file(s), the placement of tables and indexes in specific filesets and files and other
associated activities where control over placement and allocation is desirable.




There is also the issue of space search and allocation every time a new row is inserted into a
table/index. On High End systems, where DBEnvironment sizes may run into gigabytes,
page/search allocation schemes are all the more performance critical. The ALLBASE storage
manager has historically had efficient algorithms in that area. In the G.0 release, as part of our

High End Space Management, we have greatly speeded up space search and allocation for
table and index INSERTS.

In the 1992 release (F.0), ALLBASE was euhanced to provide better performing SORT-space
management. Some background information is essential here. Inside the ALLBASE eng! ne, the
following user actions may prompt a SORT:

. SELECT .. ORDER BY
. SELECT .. GROUP BY
. SELECT DISTINCT

. SELECT .. UNION

. SORT MERGE JOINs

In all the above cases, - ALLBASE will avoid a SORT altogether if appropriate indexes are
available for relevant scans. If a SORT is necessary, two kinds of transient space may be
required:

"“Temporary Space for sorting intermediate runs ’
Temporary Space to contam the resullant set of rows to be sorted (m place)

Space for intermediate runs can be allocated through the g;eg_t_e__tg_mmg_qg command.
Tempspaces thus created can be directed to any device available to the environment. Further,
temporary space for result tabies will default to the SYSTEM DBEFileset unless redirected
through a user-controlled sort-fileset specification. * This features allows concurrent SORT
operations to' run without interfering with each other's space allocation.

kShared Memory and Heap Management The amount of global and process local memory
avarlable to database processes has a direct impact on I/O performance. In ALLBASE, shared
‘memory consists of the data buffer pool log buffer‘pool and" control block space. Heap memory
is used by process local activities e.g. memory for SORT operations, memory for cached queries
‘and stored procedures etc. The ALLBASE engine uses one basic principle for Shared Memory
Allocation: “the size' of memory available should be limited by the system as a whole, and not by
the DBMS engine. ‘Thus, within the bounds of-a short-pointer address space, the ALLBASE

engine now supports shared memogz SIZQS limited onlz bz S zstem consrderatrons

In terms of heap management, ALLBASE uses grocess-local mapped objects to the extent
possible. In the MPE-iX context, this translates to SR5 space, while on HP-UX, we use the UX
8.0 enhancement for memory-mapped short-pointer space whenever we can.

There is one more consideration. With such iarge sharéed memory sizes available, optimized
buffer-search algorithms are critical. The ALLBASE storage manager uses effcrent structures
and search algorithms for buffer pool pages as well as run-time control blocks.

In summary, the ALLBASE engine is fundamentally deSIgned for Industry-strength 110
performance. Our 1993 release (G.0) provndes even stronger features for the specific areas
discussed above
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2.2 Multiprocessor Scaling

Hewlett Packard is known industrywide for its scalable PA-RISC mulitprocessor architecture. In
this discussion, | will briefly describe the main issue with DBMS scaling. [ : :

All DBMS engines have some fundamental internal or user-controlled operations that may
become points of serialization. Such events naturally detract from the ideal scaling factor
achievable. It is therefore critical that such events be = made as efficient (i.e. reduced path
length) as possible. Further, DBMS systems need to be able to break up some of these events
into smaller sub-events that execute in parallel.

The 2 aspects of scaling that apply to ali DBMS engines are fatches and checkpoints. A latch
is an in-memory synchronization primitive (it can be thought of as a short duration lock on shared
memory structures - that is really what it is). Checkpoints are required to post ALL data pages
and corresponding log records to disk.

It is not inconceivable that data/index locks become points of serialization. Even a large
environment with random OLTP accesses may have hot spots. The author would like to
emphasize here that where data and index related hot spots are concerned, ALLBASE has
enough methods to minimize (if not eliminate) such points of contention through physical/logical
design, transaction architectures and system load balancing where appropriate. . We will be
dealing with these issues under the subheading of concurrency control.

The ALLBASE latch manager has forever been an extremely lightweight algorithm. The
fundamental ingredient of all synchronization in ALLBASE is the compare-and-swap primitive
which is implemented through the LOAD-AND-CLEAR-WORD instruction in PA-RISC. Further,
the ALLBASE latch manager uses an efficient hash algorithm for the necessary in-memory
searches as well as for eliminating all wait-states other than the minimally necessary ones.

A lot of attention has been paid to latch-wait states across the board. The details of it all will not
be described in this paper. However, certain examples stand out. One of them is the
optimization around the log-force event. At the lowest levels in the storage manager, log-force
activity has built-in latch optimization to minimize latch serialization and process dispatches.

CHECKPOINTs in ALLBASE are implicit as well as user-driven. An implicit CHECKPOINT
happens under one of several conditions. A LOG FULL triggers a CHECKPOINT and so do the
internal . BEGIN/COMMIT ARCHIVE functions during an online backup. At any rate, a
CHECKPOINT may cause several data/index pages to go to disk. This is much more the case
on the High End where large buffer pool sizes are common. The ALLBASE engine employs a
parallel _post algorithm across multiple DBEFiles that may be involved during the
CHECKPOINT. It should be noted here that parallel posting is dependent on underlying features
available on the system, and as such, it works differently on different platforms.

2.3 Concurrency Control

This subsection deals with the issue of locking. We will approach it from two different angles.
Firstly, .locks have 3 simple properties: the kind of lock (shared or exclusive), the granularity.of
the lock (table, page, row level) and the duration for which the lock is held once acquired.
Secondly, the whole issue of locking is closely tied to the access method(s) employed by the
query optimizer or by the user. If serial scans are used, tables get locked in a way probably
different from if B-Tree index access is employed.

Additionally, deadlock minimization (hopefully eiimination) is a constant gbal for production
environments. And then, there is the entire issue of system monitoring and control of locking
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activity. This is especially critical since ALL production shops will encounter the occasional
pathological SQL activity that will tend to run away with system resources, locksin particular.

In terms of lock properties, the ALLBASE storage manager will use a kind of lock that is
necessary and sufficient for a given user action. Under some conditions, it will even perform
READ operations without acquiring any locks whatsoever. In addition, ALLBASE allows the user
to control the nature of table locks acquired through the LOCK TABLE command. -

As for locking granularity, users have full control over table, page, row locks. More importantly,
these decisions can be changed dynamlcally for user tables and/or system catalog tables

Proper use of |so|at|on levels is critical to ngh End systems- where high concurrency is a
requirement. Even for environments with not such high throughput requirements, specific
situations may demand optimal use .of isolation levels. ~As an example, some OLTP
environments have  the occasional large decision support query that needs to execute
concurrently with. minimal impact on OLTP throughput. ALLBASE provides an exhaustive set of
transaction isolation level options that can be controlled at the user level.  In the G.0 release,
the product has been enhanced with a set isolation level feature that allows for session-global
as well as transaction-local settings of transaction attributes. This feature further enhances user
control over isolation level selection.

Concurrency control is very closely related to the access methods selected for participant tables
in-a query. For instance, if a table is being accessed sequentially, the storage manager is clearly
going to touch all rows. It will therefore acquire a table level lock and no other locks. If
however, an index scan is deemed optimal, the storage manager will only lock the relevant
pages/rows from the table. The question is: what kinds of locks will ALLBASE acquire on index
pages/rows? In the F.0 release (1992), we modified the ALLBASE engine with our concurrent
B-Tree enhancement. Stated simply, index readers read without locking index pages/rows
at all, and index writers write without acquiring exclusive locks on index pages/rows.

This approach represents a fundamental shift from the way we have dealt with index
concurrency in the past. In the High End OLTP environment, index access is common. Tuple
INSERTs, DELETE and key column UPDATES all contribute to index write activity. It is
therefore extremely critical to ensure that indexes do not become concurrency hotspots. The
concurrent B-Tree enhancement achieves that.

On the subject of deadlocks, the ALLBASE policy is to- minimize it if not eliminate it. Complete
elimination of deadlocks is really dependent on the way the production system is or can be
designed for that purpose. In terms of engine-specific features, mtenngn_&g&m in ALLBASE
already provides a basehne for minimal deadlocks.

One major focus of the ALLBASE group is to assist user environments in quick and clear
detection of deadlock participants. - The High End application environment will typically have
hundreds of concurrent users running volumes of SQL code with numerous SQL queries.
ALLBASE users may enable the deadlock matrix display which will dump out details of
deadlock participants to a user-specified file. - The performance monitor for 'ALLBASE can then
be used to analyze this dump.

Yet another area that mainframe-class applications are very conscious of is the entire issue of
resource control. With the best of controls, there will be some rogue transaction or query
commandeering shared memory through excessive locking. The main goal there may seem to
the early detection of such outlaw activities. There is however, no substitute for prevention of
such events. The ALLBASE engine allows DBAs to set lock control limits for individual
server processes as well as for the database environment as a whole. These specifications will
limit sessionwide and systemwide consumption of lock control blocks. Mainframe-class
environments find this feature quite indispensable.
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On the. subject -of providing system level controls, ALLBASE F.0 introduced the transaction
level timeout feature. The Database Administrator may set a database-global timeout value.
In addition to (or mstead of) that, timeout values may be dynamically set through the F.0 set
timeout. oommand

2.4 Synchronization

The issue of synchronization for database server processes can be defined in terms of 2 key
elements: primitives for synchronization (latches and locks). and waiting/waking up. The
essential synchronization primitive is the compare-and-swap operation. This is achieved through
the PA-RISC instruction LOAD-AND-CLEAR-WORD.

Very. briefly; ALLBASE employs latches for updating and accessing in-memory elements like
linked-lists and certain specific counters. As for locking, when a lock request is generated, the
lock manager needs to quickly check if the lock already exists. Lock searches are bound to be
frequent, and therefore need to be supremely efficient.

Once a lock/latch request fails (because some other user has locked/latched that object), the
requesting process needs to wait. Further, waiting processes need to be woken up once the wait-
state is resolved.

It has been stated before that the ALLBASE. latch manager is designed for high end
performance and scaling. Additionally, ALLBASE makes use of efficient: hash-based lock
search/allocation. - In. our 1992 release, we have further tuned our wait/post-mechanism. The
highlight of this enhancement has been_optimized posting of wait-queues, - This is.a.new
algorithm that adopts a Inghtwelght single-call scheme for its posting mechanism.

It goes without saying-that gn_wagh_qq;e_s are the basus for wait/post activity on HP-UX systems It
should also be pointed out here that process synchronization, like some I/O related
enhancements, is platform-specific. 5

2.5 Access Methods and the Query Optimizer

As stated earlier, ALLBASE supports 4 access methods: sequential, B-Tree index, hashed
access and direct tuple access. - From the standpoint of High End data access, the following
activities are noteworthy. ‘

The ALLBASE optimizer is cost-based and statistics-oriented. Even with the best statistics,
optimizers sometimes honestly do the suboptimal thing. Such anomalies are especially critical in
High End environments where the impact of choosing a suboptimal JOIN order (just as an
example) will be much higher. The ALLBASE G.0 release will provide the access glan
modification_feature that will allow users to override optimizer decnsnons

From the standpoint of index access, ALLBASE already provides multlkez acceg as pan of its
OR optimization. Consider the following SELECT statement:

SELECT ........ - FROM T1 WHERE
C1 BETWEEN 10 and 20
OR :

c2 BETWEEN :hv1 and . hv2
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Assuming that C1 and C2 both have cost-effective indexes on them, the ALLBASE optimizer will
perform 2 distinct index scans and then do a no-duplicate UNION ‘of the two sets. This is the
essence of multi-key access. The ALLBASE team is working on further optimizing this feature.

Before we leave the subject of optimizer functionality, a brief discussion on High End decision
support activity is worthwhile. It is not at all uncommon to see large ad hoc SELECT statements
in such environments. The relevant attributes of such queries are (a) they tend to have a large
number of participant tables (b) they tend to be dynamic, i.e. quite possibly, every invocation of
such queries is causmg them to be re-compiled (and therefore re-optimlzed)

Such Iarge dynamic queries can be speeded up through the use of semipermanent sectlon
(this allows for repeatedly used dynamic queries to be cached) , the use of dynamic parameters
(this allows the same query template to execute with varying parameter values WITHOUT using
up extra process heap space), and a few other miscellaneous ALLBASE features.

In ALLBASE G.0, the optimizer has been tuned to:further speed up optimal plan generation
through enhanced pruning of candidate access plans. Typically, for'a large JOIN, the
number of plans to be evaluated by the optimizer may grow rapidly as the number of tables in
the JOIN increases. This is especially critical for large dynamic environments, and for static
SQL environments currently under development. Users in such environments will see faster
query preprocessing (especially for large JOIN queries) with ALLBASE G.0.

2.6 Client-Server Features

The ALLBASE query processor has historically supported both the static and dynamic query
paradigms. In that model, the unit of communication between the client layer and the database
layer is a single SQL statement. For remote clients, it is really.critical to minimize interprocess
communication over the network. The day is. not far when OLTP applications will be expected
to provide mainframe-class OLTP throughput between non-terminal based clients and database
servers. (we are probably already there). ALLBASE is extremely well suited for environments of
that nature. The following features are notable: :

Client applications can make use of stored procedures in ALLBASE. A stored procedure is a
collection of SQL statements with support for conditional syntax and semantics. When a stored
procedure is thus created, it is compiled into the database itself. At run time, the client
application need only invoke the stored procedure (with appropriate parameters). This results in
multiple SQL statements getting executed in a single server invocation. Stored Procedures also
have a serious productivity benefit in that they allow for centralized encapsulation. As changes
are required to procedure logic, they need only be made to one place.

Another feature to make note of is _business rules (also known as triggers or assertions).
Users may defined rules into the database so that the engine may automatically take a specified
set of actions upon the occuirence of certain INSERT/DELETE/UPDATE events. In the absence
of rules, client applications would have to implement the same actions in user code. This is a
performance issue (more calls to the server) as well as a productivity factor.

An emerging area of client server processing is that of multithreaded application server
environments managed through Transaction Processing Monitors. A typical application
server environment will consist of a remote client that is primarily involved in presentation
management,and does no direct SQL or database manipulation. Such a client interacts with the
remote a database application+server through function “shipping. (Functions of this nature will
invoke a set of application procedures or stored procedures on the server system). The number
of instances of various applications on the server system is controlied by TP Monitor-like
products. Application server instances could be disjointed processes (PINs or PiDs) or they
could be application threads. Depending on the way threads are implemented on the platform,
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they .may have the effect of reduced process management work on the server system. -In

general however, the main impact of application threads is gnh_an_cgd_cgu_gungn_t_mm
of a large number of client requests. -

Dafabase server engines need to ensure thread-safety in orﬁer to benefit from the performance
of multithreaded applications.  There are memory implications as well as session management

issues. _ Thread-awareness is_part of the ALLBASE G.0 functionality. Again, the

incorporation of thread-safety is platform-specific. This will be discussed during the presentation.

2.7 Summary of High End Performance Features

The ALLBASE group has been involved in extensive enhancements in the performance arena
especially where it concerns High End environments. The reader is encouraged to identify the
area(s) specific to his/her business and production shop(s) Please feel free to contact your HP
representatlve for more information.

3.0 HIGH END AVAILABILITY FEATURES IN ALLBASE
3.1 Introduction

There is a commonly accepted definition of High Avanlabnllty, but different sources colour it just a
bit differently. For a common understanding between the writer and the various readers; let ys
just define it here. High Availability here deals with allowing non-stop operations through the
elimination of planned down time. It gets better. High End environments place some very
specific and rigorous demands on High Availability. As we shall see in the followmg
subsections, the existence of super-large databases, a large number of concurrent sessions,
high transaction throughputs, and long periods of non-stop operations all add up to a sizable
High End set of requirements for High Availability. .

3.2 High Avéilability for all - features for basic planned outage

Let us examine some common events that may require planned outage.

. Data backups

. Log backups

. Space Management (log and data)
. Mirrored log files

ALLBASE supports full online backup of data and log files on both MPE-iX and 'HP-UX
platforms. It should be noted also that ALLBASE on MPE-iX makes use of TURBOSTORE-I|
underneath, and further, such an onlme backup session DOES NOT require. any initial down
time..

Almost more important than online backup of data is the management of log space. In. an
archival non-stop environment, applications. MUST be able to continue through archival LOG
FULL conditions. ALLBASE supports jmplicit SWITCH LOG whereby users may specify
multiple log files in the environment. When the current log fills up, the ALLBASE storage
manager will automatically switch over to the next log and so forth.. The main purpose of the

6007-10




SWITCH LOG feature is NOT just to allow more log space. It is intended to free up a log file so
it may be backed up. The whole idea is to allow for an unattended backup scheme. The
‘Database Administrator may specify up to 34 log files in the environment, but for non-stop
archival operations, a minimum of 2 log files is needed. As log L1 fills up, ALLBASE will switch
to L2 thus freeing up L1 for backups. As log L2 fills up, ALLBASE will attempt to switch back to
L1. This will be allowed if and only if L1 has already been backed up. So, it is critical that user
environments set up background backup processes to be looking out for logs ready to be
backed up. ALLBASE enables such activity through the STORELOG (online) command in
SQLUTIL. -~

Even with the Iog backup scheme in place, any production environment based on the above
philosophy is still dependent on human presence for operator activities such as tape mounts.
The HP system environment supports large capacity backup devices such as magneto-optical
devices that provide enhanced unattended operations. Also: of interest are pseudo-
operatorless environments where there will be an operator once a day or once per shift. In

- such cases, it becomes quite necessary to ensure that a log file IS ready to be backed up when
there is a human being present to mount a tape. The ALLBASE product also supports user-
controlled SWITCH LOG (CHANGELOG). This feature may be used effectively to ensure
that log files are ready to be backed up when the operator is present

The above discussion gives the reader a brref idea of issues related to data and log backups and
the features available in ALLBASE for the same. Let us now move on to the subject of space
‘management. The ALLBASE environment has the concept of a DBEFileset that consists of
physical (DBE)Files. A table or index belongs to a DBEFileset. When an INSERT or UPDATE
~ to a table fails because of a "no more space” exception, the DBA merely needs to create another
DBEFile (of the correct type) and add it to the appropriate DBEFlIeset Thus, space
management in the ALLBASE product is fundamentally dynamic. : .

Be that as it may, the business of running out of space in the middle of a mission-critical
application does not sound very wholesome. Nor is the idea of preallocating large chunks of
space very appealing. ALLBASE supports dynamic space expansion which allows designers
to create DBEFiles with an initial size, a maximum size, and an increment size. Files may grow
from 2 pages to 512K pages (a page is 4K bytes). In the presence of multiple dynamically
expandable files in a DBEFileset, ALLBASE will employ an equitable expansion scheme. In
summary, dynamnc space _expansion lets production environments run smoothly without
encountering a "no more data/index space" condition, and, equally |mportantly, wrthout pre-
allocating large amounts of initial DBEFile space.

On to the subject of _log mirroring. In the database world, mirroring of data and log are
employed to provide an element of fault-tolerance. We have not defined this term: previously.
The discussion on fault tolerance vs High Avallablly can be taken up during the
presentation. Simply stated, fault tolerance is ms_mmimi@gwml_eummgg_gt
unplanned outage (down time). The author of this paper is taking the llberly of mtroducmg
fault-tolerance features under the subject. of High Availability.

From the standpoint of tolal recoverabthty, the database log file is far more critical than the data
files. In case of media failure, the installation can go back to any old data backup, and so long
as all intervemng log files are available (between the point the data backup was taken and the
current point in time), recovery will happen Recovery time will of course be dictated by the
vintage of the data backup. The point is that if some intervening log file is missing, recovery
will not be possible beyond that point. So, it is absolutely critical that environments that care for
such eventualities put enough redundancy around log files. ALLBASE provides a DUAL LOG
feature that allows users to have 2 identical logs on (hopefully) two different
partitions/volumesets. For MPE-iX users interested in disk mirroring of logs only, ALLBASE also
allows users to create the loq file in a different volumeset from the data DBEFiles.
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Thus, log mirroring can be achieved through either the ALLBASE DUAL LOG feature or through
the system-level disk mirroring products (on both MPE-iX) .and HP-UX - systems.- Further, MPE-
iX users may restrict the mirroring feature to the fog ONLY by placing the log on |ts own
volumeset and then mrrronng only that volumeset

3.3 High Availability Features specific to the High End

The features described in the previous subsection constitute the basic ALLBASE High
Availability offering. From the standpomt of high end environments, many other factors come
into play.

Database sizes tend to be so large that full data backups (even online backups) are impractical.
Baekup speeds become critical, and:parallel backups, if possible, need to be exploited.
Large numbers of concurrent transactions (especially OLTP) and sessions need to be supported.

On account of non-stop operations, certain internal counters may overflow and cause the
system to halt. Such events need to be minimized to the point that they become non-issues.

There are environments where applications need to go on.even in the event of media failure with
total data-loss: Alternative solutions (like replicated sites) provide a very vuable and attrachve
solutron for constant application avarlabrlnty

ALLBASE addresses the above needs Some of the features discussed below are available with
ALLBASE G.0, and the others have been around for some time. The following dlscusslon
presents the relevant feature set.

ALLBASE G.0 supports partial STORE,-partial RESTORE and partial_rollf . The
recommendation is to identify-high traffic components of the database, and perform backups on
only that subset.” The SQLUTIL STORE, STOREONLINE and RESTORE commands have been
-enhanced to provide STORE/STOREONLINE (partial) and RESTORE (partial). ~The whole
idea behind partial STORE - and RESTORE iis that in‘the event of media failure, the appropriate
backup is restored and rollforward recovery needs to be performed on ONLY that component of
the database.

The SQLUTIL SETUPRECOVERY command has been enhanced to support _SetupRecovery
{partial). This .command' essentially allows for a subset of the environment to be recovered
whlle users contlnue to access the rest of the database environment.

Thls begs the questron how does the user really know which DBEFiles/DBEFilesets are ||kely to
fail, i.e. what components of the database environment should be partially STOREd? The way
the entire partial operation has been designed and extemahzed the following approach will work
in all cases: i

. At some point in time, the entife database en\iironment is backed up.

. Following- that certain DBEFiles/Filesets are identified as high-traffic components. These are
then backed upona regular basns through the store (Qgg[ 1) command .
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In the event of a corruption, ALLBASE will report back the identity of the DBEFile that needs to
have roliforward recovery performed on it.

. Once the DBEFile is known, the user would be well advised to restore (partial) the most
recent backup of this DBEFile. If no backup is available since the full backup, that will also work.
The way RESTORE PARTIAL works, it will extract the necessary components even from a full
backup.

. The restored DBEFile may now be rolled forward using the sgtygrecovegz (partial) §cheme. )

. The repaired DBEFile may now be reintroduced into a running environment through the use of
the new DETACH and ATTACH commands in SQLUTIL. These commands allow for DBEFiles
and DBEFilesets to be "removed " from and "added” into running enwronments without
interfering with any database activity currently in progress. :

ALLBASE G.0 also allows users to explicitly render certain parts of the database inaccessible
through the DETACH feature in SQLUTIL. This feature is primarily useful as an enabler to
partial roliforward, i.e. before a piece of data can be recovered, it must be first made offline.
However, the command by itself is extremely useful outside of the rollforward  situation.
Consuder a large mummed|a database where documents are stored on jukebox platters. These
documents are very infrequently accessed, and once stored, are never updated. It is conceivable
that the system administrator wants to remove the data from the scope of day-to-day
administration (e.g. full online backup). This will also cause total steady-state storage
requirements to drop 5|gmfcantly . ; ;

With ALLBASE F. 0, we have also started to explout backup features ava:lable threugh system
backup utilities. For instance, TURBOSTORE-II allows the user to specify a set of backup
devices to be used in serial or parallel or-_any user-specified combination thereof. - As
part of SQLUTIL's STORE, RESTORE or STOREONLINE . commands, ALLBASE users can
specify the same kind of syntax for paraliel backups or serial backups. Note that the parallel
specification enhances the availability of the entire system through faster STORE/RESTORE .
On the other hand, a serial specification of devices enhances the operatorless nature of the
environment. . . v

The ALLBASE/HP-UX user has the option of using the HP-UX OMNIBACK utility to slore/restore
ALLBASE DBEnvironments and log files.

Moving right on to support for a.large number of concurrent transactions and sessions,
The engine does not set any limits on the maximum number  of concurrent sessions on a
DBEnvironment. The only limits that ever existed were in the user's ability 1o display the
attributes of connected sessions. These limits have been eliminated through enhanced
.pseudo-table access - a feature in ALLBASE G.0. As for supporting a large number of
concurrent transactions, user environments no longer need to code for the "Max transactions
.exceeded" error. With the ALLBASE F.0 -_transaction throttle mechanism, the transaction
manager will internally enforce the maxtransaction upper bound without requirng user
. applications to worry about that exception condition.

In the High End marketplace, it is not uncommon for a production environment to run for long
periods of time without ever taking a break. This has the potential of encountering counter
overflows. In general, transaction uniqueness (and therefore recognition of correct page states)
is governed. by versioning schemes that need to minimally depend on some. monotonically
increasing field somewhere. With ALLBASE F.0, we have totally enhanced the scheme for
generating unique ids for transactions and data/index/log versions. A quick calculation
done on the new scheme showed that in one of the worse cases, it will be over 50 years before
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the environment will see a version/transaction id overflow. "Needless to say, the whole thing
gets unique again upon the next warmstart of the database. . _
The non-stop argument applies for statistical counters as well. Such counters, although they are
not nearly as critical as their page version counterparts, can be painful when overflows happen.
With ALLBASE F.0, we have also revnsed our_table/index statistics computation. The key
stats in question here are number of rows and number of pages in a table or index.

With growing database sizes and increasing transaction rates, one might pose . the question:
what if the total maximum allowed data and log space is exceeded? In other words, what is the
maximum data/log size supported by ALLBASE? . ) ;

The answer can obtained from the APPENDIX in the ALLBASE Database Admin Guide. But the
key limits are stated here. An ALLBASE DBEnvironment can have a maximum of 32,767
DBEFiles. Each DBEFile can have a maximum_file size of 2 gigabytes. This gives us a

maximum DBEnvironment size of 64 terabytes. At this point, the ALLBASE team is not
worried about customers hitting this hmlt

As for log sizes; an ALLBASE DBEnvironment may configure in a Mmm}i&ﬂgg_ﬂe;_m
its log directory. Each log file may have a maximum file size of 2 gigabytes. _ For the
ALLBASE G.0 release on MPE-iX, we might increase this limit to 4 gigabytes. Independent of
that, the current ALLBASE environment wm suppon a maxlmum Iog sgce of 68 GBy_l:es

And finally, let us duscuss the various issues related to total or partial data loss in an
environment. In the ideal case, application environments currently making use of a piece of data
should be allowed to continue even in the situation of the data becoming unavailable. Consider
the case of a pre-G.0 ALLBASE database where all the DBEFiles are scattered across volumes
in the same volumeset. Even with all the support for highly ‘available partial roliforward, if the
master volume of this volumeset became unavailable, the whole database would be rendered
inaccessible. It is therefore important for the DBMS to allow DBEFiles to reside on multiple
volumesets (i.e. MPE groups). The ALLBASE G.0 allows users to have DBEnvironment files

on muitiple volumesets within the same account. This is obviously an MPE-IX specific Issue
For ALLBASE/HP-UX DBEFtles have always been allowed to go across ‘partitions.

The above feature allows for High Availablity in the event of master volume failures on MPE-iX.
We still need to deal with the question: what happens if the total database environment
becomes unavailable for some reason? Do applications have to just stop and wait for it to
become available?

One possibe response to the questions above is System High Availablh_t_z features. Examples
of these would be Disk Mirroring and Processor Switchover. These are powerful solutions
that work at the total system level. It should be noted here that databases impose their own
special requirements over and above the scope of disk mirroring and swntchover The following
2 points should be noted: - ) .

The systems across which mlrrorlng or swntchover can occur need to be within a cenain
physical distance of each other. ) .

Following a hard system failure, the mirror database needs to somehow ensure that all
available committed transactions are. completed on the mirror BEFORE allowing appllcatlon
switchover.
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Requirements of the above nature seem to hint at the fact that perhaps we need something
special by way database mirroring. -This brings us to the subject of data replication in general,
and ALLBASE/REPLICATE in pamcular

3.4 Data replication - ALLBASE/REPLICATE

From the brief discussion above, it should be clear that databases have their own unique
perversities in terms of mirroring and switchover. In a High End environment, systems will very
likely be geographically separated from each other. Because:of the mission-critical nature of
high end systems, .co-located mirrors do little to allay Corporate paranoia regarding human
vandalism and acts of God.alike. ‘What is required is the ability to create shadow databases
that are geograghicallz far apart, and can_stay_in real-time sync with their primary

counterparts.  Thus, in the event of a primary failure, currently connected application
environments can be architected to- switch over to one or more shadow or slave ALLBASE
database environments. :

ALLBASE/REPLICATE is an HP product positioned for High End Availability as well as the High
End Distributed Processing market. In this section, we will discuss the Availability function.. The
next chapter deals with Distributed Processmg, and the reader will see more of REPLICATE in
that sectlon

ALLBASEIREPL!CATE was first released in August 1990 “Since then, its impact and
applicability are being recognized by a growing number of customers. Briefly, this product has 2
components:

1. - The REPLICATE engine (totally mtegrated with the ALLBASE engme) provides the
foundation for replicate-enabled primary databases. The key to replication is the fact that it is
log-based, and as such, it is persistent (Durable for readers familiar with the ACID properties of
transactions). The log-based nature of replication enables it to exploit the already powerful
logging/recovery machinery in ALLBASE.

2. The REPLICATE application prowdes the mechamsm for:

. Allowing shadow databases to come up to date with the primary WITHOUT bemg required
to run all the time.

. Allowing shadow databases to be subsets of the primary environment(s).

. Allowing primary and shadow databases to get an audit trail of SQL activity.

The above are a few impbrlant functions of the REPLICATE application.

ALLBASE/REPLICATE also provides benefits in the arena of High End Performance, System
administration and Distributed Processing. Very briefly, the performance impact can be seen
through application load balancing. Clearly, an OLTP environment can offload its read-only
activity ‘to one or more shadow databases, thus freeing up the primary system for critical

" transactions. Also, if a large environment is such that applications primarily run against well-

_ defined subsets of data, the environment can be split into smaller databases that can reside on
different machines. This can then be augmented by having one large central site that is the

- sum-total of the smaller databases, and derives its updates through the replication mechanism
from the smaller (primary) environments.
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From the standpoint of High End System Administration, we now have examples of customer
environments that use REPLICATE as a remote backup mechanism. That is what REPLICATE
really is - a remote backup that runs continuously, or every now.and then. (it is all up to the user
environment and how it wants replication to be set up). In all these cases, the use of
REPLICATE as a backip vehicle has a significant impact on the required unattended system
administration for the High End shop. :

And finally, ALLBASE/REPLICATE has become the preferred distributed processing solution for
some ALLBASE customers. We find from our own experience (and industry watchers confirm it
to us) that replication is usually a friendlier solution where distributed transactions are desired. It
is NOT a substitute for 2-phase COMMITs. Indeed, it cannot be that. The replication model is
one of asynchronous transmission in the background, and in part, its value proposition is that the
secondary environment does NOT have to be up and running along with the primary
environment. ' Replication can be real-time, but it is never synchronous. Thus, where atomic
COMMITs are required across databases, replication does not seem to be the answer. This
would seem obvious given the difference between the 2-phase COMMITs and asynchronous
replication.

However, the theoretical argument needs to be examined in the light of practical considerations.
Several of our customers have come around to believing that their previously stated need for
atomic transaction commits across databases was perhaps somewhat overstated. In many
cases, this has resulted in the customers' re-evaluation of their original rigorous goal. We are
now finding that some customers are attracted to replication because (a) it more or less solves
their original intent (b) it wins on account of its powerful set of benefits and its relative ease of
production usage. i

In the following chapter, we will look at distributed processing at a high level, and following that,
we will examine the applicability of ALLBASE for various paradigms of distributed processing.
We will naturally focus on the components that pertain to High End environments.

4.0 DISTRIBUTED PROCESSING WITH ALLBASE
4.1 Introduction - Types of distributed processing

Distributed computing is yet another one of those terms that get variously defined and used by
the vendor and user communities. The following may very well be the author's point of view, but
an attempt has been made here to capture the various paradigms that popularly get talked about
as distributed environments:

1. Remote database access is often described as distributed computing.

2. If a client application needs to access more than one database, it sometimes constitutes
distributed processing for some. :

3. _Environments where a large number of clients are allowed database access through a much
smaller number of server processes sometimes get classified as distributed environments. Such
environments are characteristic of multithreaded database/application server architectures.

4. Environments that eniploy data replication in any way, shape or form are often considered to
be distributed. . e
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5. Environments that use 2-phase COMMITs (truly distributed transactions) are the very epitome
of distributed processing.

6. And finally, many environments think of distributed queries (JOINs) as one of the crown
jewels of distributed processing.

Of the various descriptions stated above, items 4 - 6 are most popularly quoted by serious
students of distributed processing technology. These areas also pertain to High End processing,
and therefore, they will be the focus of this section. The arena of replication has already been
detailed in the previous chapter. In the following section, we will focus on the rest, especially the
topic of truly distributed transactions.

4.2 ALLBASE Support for distributed transactions

With F.0 (1992), ALLBASE provides full two-phase commit support. Moreover, this
enhancement to the product has been done in conformance with the X/Open XA standard for
communication between Transaction Processing Monitors and Database engines (resource
managers in XA parlance). Let us spend a few words describing what all this means.

The general implementation of distributed transactions has been achieved through Transaction
Processing Monitor products. The basic functionality of TP Monitors consists of support for
global transactions. This involves the ability to begin a global transaction, the ability to do 2-
phase COMMITs (i.e. PREPARE followed by a COMMIT) and the overall support for a decision
log. This log is crucial for exception handling in the case where participant resource managers
fail during a PREPARE of a COMMIT, and then wish to unilaterally connect to their relevant
databases. A rather terse description that was, but we can go into more detail during the
presentation.

When a user application begins a transaction in a distributed environment, it is usually up to the
TP Monitor to recognize that as a global transaction and act accordingly. Likewise, when a user
application commits a distributed transaction, it is up to the TP Monitor to' understand and
execute the 2-phase nature of the COMMIT. Clearly, the TP Monitor needs to communicate with
the underlying resource managers for the above purposes.

Consider a case where a distributed transaction goes across an ALLBASE environment and a
few non-ALLBASE databases. This situation now requires the TP Monitor to communicate with
resource managers of different types. In the ideal case, the TP Monitor should be able to talk to
the servers in exactly the same . way and have them all understand and execute those
commands. The X/Open XA standard specifies that procedure interface and protocol. It thus
provides the foundation for heterogeneous distributed transaction support.

ALLBASE F.0 can now participate in XA-conformant distributed transactions.

But the ALLBASE engine goes beyond the XA specification. While XA does not involve itself
with multi-threaded client-server issues, ALLBASE has already incorporated thread-awareness
as part of its G.0 functionality. This is'a key enabler for database servers to pamcipate ln
multithreaded activity.

In closing, a few words about existing Transaction Processnng Monitors is quite in order here. A
couple:of XA-conformant TP Monitors exist today. “The ENCINA family of products from
Transarc Corporation, and TUXEDO from USL (now Novell) have already been announced. The
ALLBASE team has spent a lot of time testing with ENCINA. In the near future, we will also be
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testing it with TUXEDO. In general, transaction processing monitor products support distributed
transactions, multithreaded client-server execution, and, at the same time, provide enablers for
parallel transaction processing. This paper will not go into those details. '

4.3 Distributed queries

And finally, a few words on the support for distributed JOINs. The ALLBASE team continues to
mvestlgate this functionality. No firm plans can be communicated yet. In some specific cases,
our experience has been that replicated tables act as a very good substitute for distributed JOIN
support. There is the classic example of a Corporate -database along with several regional
databases for this large Company. There may be a need at headquarters for joining tables
between 2 regions. If the regional databases happen to be all replicated into the Corporate
environment (or at least if the relevant tables are so replicated), the distributed JOIN becomes a
local activity. The author is by no means suggesting that replication is a practical solution for
every such distributed JOIN requirement. But the fact remains that some of our customers have
adopted this tactic.

5.0 HIGH END SYSTEM ADMINISTRATION

Broadly speaking, production environments deal with 2 sets of problems: application
environments and system management environments. - Application environments have been
quite suitably addressed by the ever-growing list of solution providers. By contrast, industry-
strength system administration solutions have been few and far between. Before going into the
technical details of sys admin activities, a working definition is required.

For the purpose of this paper, we shall define system administration as the collection of all key
monitoring activities and operator functions.

Database elements that lend themselves to monitoring are (for example):

. Datafindex space usage ..

. Log space usage

. Critical transactions and quenes
. Statistics (table/index)

. Total database performance

B WN -

Operator functions will typically involve the backup and restore of data and log files. They will
also involve work related to roliforward recovery, should one become necessary. Further,
periodic verification of (literally) the physical well-being of database environments is a potential
operator undertaking. .

As per our definition of High End environments at the very outset, we pointed out that automated
system administration and operator functions were among the key requirements for many
customers. In this section, we will focus on that aspect.

One _essential ingredient of automation is programmatic access Sys admin-and operator
commands should be programmatically executable, and the resuits should be programmatlcally
accessible as should the exceptions.

Working from that simplistic definition, the basic issue is to get away from purely interactive
interfaces. . The ALLBASE team s cumently working on a programmatic system
administration intrinsic interface. The specifications were generated early in 1993. The exact
availability dates will be announced in the near future. The exact functionality of this intrinsic
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interface is as follows. It will provide every command currently executable through SQLUTIL
and some additional features. @ Most notably, these intrinsics totally coexist with
programmatic SQL commands or SQLX intrinsic calls. They are able to share the same

session or transaction context of the running application.

The main benefit of the intrinsic interface is that it opens up the ALLBASE environment for
automated system management. We also strongly believe that it will make ALLBASE a stronger
contender in production shops with a data centre orientation. The term commonly used in such
shops is lights-out system management, and this programmatic interface enables that.

Moving on to the subject of performance monitoring, several ALLBASE environments have
been successfully using the ALLBASE Performance Monitor for identifying performance
hotspots. While the performance monitor enables users to look at a great variety of snapshots,
high end environments will find its lock/latch display screens_and the new _deadlock matrix
display_ feature particularly useful. With a large number of sessions and a large amount of
application activity, the key benefit of the Performance Monitor is the speed and friendliness with
which it allows DBAs to hone in on the problem areas.

And finally, the ALLBASE product comes with SQLCHECK - the database integrity verifier
tool.  Physical integrity is always a difficult subject to talk about in vendor presentations. it is
something that the ALLBASE team is proud of, and yet, there should always be a tool available
to periodically verify the total goodness of the database. The tool can be run against the entire
database environment OR against a set of DBEFilesets. The fileset-level granularity of
SQLCHECK enables a High End environment to potentially break up the -integrity verification
into multiple steps/sessions.

The ALLBASE team continues to work on new features that facilitate system administration in
general. Equally important for us are our liaison with 3rd party solution providers in this arena.
The organization is constantly looking out for new partners to enhance the overall strength of
solutions based on the ALLBASE engine.

6.0 CLOSING REMARKS

It is the author’s sincere hope that this paper has been helpful to the ALLBASE-familiar as well
as the ALLBASE-unfamiliar class of readers. The product has evolved into an industry-strength
relational DBMS engine that is now a strong contender for the High End Marketplace. As an
organization, we hope that this paper has interested the reader enough to seek out more
information about ALLBASE through their HP contacts.
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Client/Server Application Design using Graphical User
Interfaces and Distributed Object Technology

#6008 ¢
Tim Ryan
Hewlett Packard Company
2205 East Empire Street
Bloomington, Illinois 61704
(309) 662-9411

Use of distributed object technology (DOT) brings the ease of development
familiar to Windows desktop applications developers to the client/server arena.
DOT provides the capability to create object-oriented client/server applications.
Graphical User Interfaces (GUISs) connected to Object Data Bases with network
technologies like the Object Management Group's Common Object Request
Broker Architecture permit the creation of simple, sharable objects ranging
from text to voice and video. These simple objects can be flexibly grouped into
end-user definable compound objects that can be shared by far-flung work
groups. ‘ .

This discussion will provide you a framework for understanding how desktop
GUIs can be extended to provide flexible, powerful environments for work
groups. Through examples, you will see how business applications can be
developed to exploit the distributed object technologies that will be available
soon from most of the major systems vendors.

INTRODUCTION

Graphical User Interfaces are powerful tools in the hands of developers who need
to create flexible, easy to use applications. These applications become even more
valuable and useful when they can provide transparent access to ‘data and
functionality spread - throughout a company's application networks. - In’ this
discussion, we will examine the contribution that Distributed Object Technology,
in concert with Graphical User Interfaces, can make in designing powerful, robust,
easy to maintain applications that are also easy to use.

GRAPHICAL USER INTERFACES
There are many powerful graphical user interface builders on the market today.
They provide everything from a rich array of graphical controls and display

formats to a powerful set of visual programming tools to simplify the development
of easy to use graphical applications. Much of the power of these tools comes
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from their use of object technology. Graphical controls and windows are generally
objects of one form or another. A Microsoft Windows (TM) edit window, for
example, contains not only a data structure to hold the text, but powerful, editor-
like functionality that permits highlighting, word-wrap, insert/delete, mouse usage,
etc. This combination of data storage and functionality is a form of object
orientation. To take this a step further, if a developer wishes to reuse the
functionality of the edit window and enhance it, say to provide tabs, the developer
can "sub-class" the edit window and pre-process the tab key, passing the other
keystrokes directly into the edit window procedure.

More advanced reuse is possible. In ParcPlace VisualWorks Smalltalk (TM) for
example, the developer can create a simple window object or "view" that can then
be reused in various applications. This view can be a composite object, consisting
of many individual components, both data and function. A name/address/phone#
view, for example, can be created that can then be reused in any number of
applications from rolodexes to mainline business applications. This
name/address/phone# view can contain basic field validations, simplifying the work
of the reuser. In addition, the view can be designed to only show certain fields in a
given case. For example, the name/address/phone# view can have a switch, that,
when set, turns off the display of the birthdate field. This property. of objects is
demonstrated in Example 1.

Name/Address Object
Data  Funcions
l " Name E;Iete I
| Address (asd_]
| Phone Number | (D]
[Print "]
| Binhdate | :
Rolodex Customer Account
Name pelete | Name Ew:]:
Address [Add Address E
Phone Number . Phone Number Dial
Birthdate =] - '
[Frinc ]
iz e s B
List of Shi e
) |
Detail
Example 1: Reuse of a /address "view” in more complex objects
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DISTRIBUTED OBJECT TECHNOLOGY

These examples merely hint at the power of object technology to improve
development of graphical applications. An additional problem for the corporate
developer is the connection of such graphical applications via LANSs to data bases
on servers. These servers may be mainframes, minis or micro servers. The "data
bases" may be relational, hierarchical, indexed sequential files, or just plain old flat
files. Much work has been done to provide links of graphical environments to
server data bases. Most of these solutions, however, result in the loss of the object
orientation that, as shown above, aids so much in the easy development of
sophisticated applications. Distributed object technology, such as that provided in
the Object Management Group's Common Object Request Broker Architecture
(OMG/CORBA) and the Open Software Foundation's Distributed Computing
Environment (OSF/DCE) is designed to provide the capability to reuse objects
across the enterprise network.

Products such as HP's Distributed Smalitalk (HPDS) build on the CORBA/DCE
specifications to enable creation of objects that have a "presentation/semantic”
split. The presentation object manages the user interface and the semantic object
provides the implementation of the object. For data base objects,
"implementation” means "how the data is stored". Products like HP's OpenODB
object data base provide transactional integrity and sophisticated query capabilities
for stored objects. This presentation/semantic split permits an object stored on a
server to have one or more presentations or views on one or more clients. An
example is shown in Example 2. :
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(" Presentation Object /" Presentation Object )

Located on client Located on client
User Interface and Functions User Interface and Functions
[ Color] ' [ Color]
swpe] | |
Color: Grey ) Color: Black )
Presentation Object Interface Presentation Object Interface
\___ showShape: aShape ) ’ \_  showShape: aShape )

Semantic Object Interface
updateShape: aShape
Data Storage and Functions

Shape: Triangle

Semantic Object
Located on server in data base

ShapeSO

Example 2: Semantic Object linked to Presentation Objects
Shape information stored in Semantic. Color information stored in Presentations

In the chart, a "Shape" semantic object (Shape SO) stored on a server retains the
information related to the shape of the object displayed. The color of the shape is
stored in the Shape presentation objects (Shape POs). This means that if one user
changes the shape, the shape changes in the semantic object and therefore in the
presentation objects as well. If a user changes the color in a given presentation
object, only the color for that presentation object is changed since the semantic
doesn't contain that value. This example is an actual sample application that is
distributed as part of HP Distributed Smalltalk. This kind of technology also
allows for a semantic object to have links to other semantic objects. For the rest of
this paper, I will group the CORBA/DCE specifications and the capabilities of the
HPDS and OpenODB products into the category of Distributed Object
Technology (DOT).

The presentation/semantic split also provides for the creation and sharing of
distributed compound documents. Compound documents (which are in the
category of "container" objects) are supported in a windowing environment by a
technique known as "clipping". That is, a compound document provides sub-
windows known as "clipping regions" or "display contexts" for other objects to
display themselves in. The simple objects are passed handles to these sub-windows
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and use the sub-windows to dlsplay information in. Using DOT, this process may
occur over a network :

For example, a pamcular spreadsheet graph may be created by a user and shared
by a workgroup. The graph may then be embedded by a second workgroup user
within a word processing document. - The graph then appears as a sub-window in
the word processing document. If the graph is updated by the first user, the
second user's word processing document would be automatically updated. ' ~As
another example, the aforementioned Shape objects could be embedded in a
compound document such as a "Layout" object (a Layout object is kind of a
pasteboard for simple objects. It is in the category of container objects.) If the
Shape object is updated (for example, the shape is changed) it will change in the
Layout object also. The relationship between the Shape and Layout objects are
depicted in Example 3.

Shape .
Semantic Shape Presentation
Shape : triangle X o Display
- POs | OpenMsg N Calor : grey e
S Ay @LPOid) : i B 67 e~
- On client or server o On client N E 1 E
Y X g S g P - H i
!A ; Getasub-windowz(displayconmxt) : ;5§ ;
{__ OpenMsgand , i i
P M v J
T Layout Presentation
| Object @PO) A,
} ) Display window ;
Child Links Open Msg Display Contexts
Child Screen (éEM_I:T:s ("sub-windows")
Coordinat n
screen coords)
On client or server | On client.

Example 3: Shape object embedded in Layout object. Layout Presentation Object
};;zlvxdw a sub—wmdow (display context) for the Shape Presentation Object to display
itself in

When the Layout object is opened, the following steps occur. The Layout
semantic sends a message to the Layout presentation telling it to open. The
Layout SO also passes any child link and child screen coordinate information to
the PO. The PO uses the screen coordinates to create sub-windows for the child
objects to display their contents in. The PO then opens a window on the display
device. The PO then sends an open message to any child (or "contained") objects.
In this case, only a Shape object is a child. An open message is sent to the
appropriate Shape SO. A handle (LPO id) is also sent along with the open
message. The Shape SO receives the message and passes it on to the Shape PO.
The Shape PO uses the LPO id handle to access the Layout Presentation object
and request a display context (sub-window). A handle to the appropriate sub-
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window (display context) is returned to the Shape PO.. The Shape PO:then
displays a view of itself in the given sub-window. Please note that this can be a
"hot-link", where changing the shape or color of the Shape object 1mmed1ately
changes the view shown in the Layout object o

To describe how apphcatlons could be desngned w1th the capabllmes of DOT,
we'll layout the design of several simple objects and then combine them to create
more complex objects. . Many discussions of object technology deal with
spreadsheets, graphs, video and voice data...While these types of discussions are
useful, they obscure the significant gain to be made by using object technology in
applications that are primarily text based. This discussion, therefore, will deal
spec1ﬁcally with textual information (which is still the primary type of mfonnatlon
in business applications).

INFOTRON COMPANY

E i
Imagine a software/hardware manufacturer called InfoTron.  For this company, we
will create three data bases: Personnel, Training and Consulting. Each of these
data bases is on a different server as depicted in Figure 1. The data bases may be
object, hierarchical, relational or flat files. For the purpose of this paper, assume
that all data bases are front-ended with an object data base (odb) so that the
developer sees all of the data as if it were stored in an odb.

l

Personnel DB Training DB Consulting DB}

MPE Unix Unix

: Figute 1: InfoTron Data Bases
'PERSONNEL DATA BASE OBJECTS

InfoTron's Personnel department has created some simple objects that describe
employees: Person and Employee. (Note: For the purposes of this discussion, the
term "object" is used to mean both "object class" and "object instance".) The
Person object simply has Name, Address, Phone Number, Birthdate and Marital
Status as its attributes. The Employee object is a subclass of Person and therefore
inherits all of i 1ts behawor ‘The symbol " :: " used in the figure shows mhentanoe
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The Employee object also contains Title, Work Address, Work Phone Number,
Department and Hire Date (Figure 2). Each of these objects has a semantic part
and a presentation part. The semantic part is stored in an object data base on the
Personnel Department's MPE server. The presentation part can be resident on
Windows, Unix, or OS/2 clients. ' :

The events that occur when an Employee object is activated are as follows. The
Employee Semantic Object (SO) on the Personnel DB server activates an
Employee Presentation Object (PO) on the requesting client. The Employee SO
inherits functionality from the Person SO while the Employee PO provides a sub-
window for the Person PO to display itself in. The messages sent by the Employee
SO to open the Employee PO also contain the data needed for display. The
Employee PO opens on the client display, using the wmdow formats it stores as
well as the data passed to it by the Employee SO.

person Presentation
Name: | - = I
‘ Address: [ - !
e i Phone Number:[ .
‘ | Birthdate: [ . -

Inheritance Link : i L

Employee Presentation
View of Person Presentation
Namc l-—'"—l

Phone Number t—_-.—__—:_:l
Birthdate: —————

Message ’
Link

Title: | ]
WorkAddresss [ ]
Work Phone: | i }
Dept 1  HireDate: [

Figure 2: Person Semantic Object is inherited by Employee Semantic Object. Person
Semantic Object sends to Person P Object. Employee Presentation

-2

Object uses a view of Person Presentation Object.

Personnel has also defined a Compensation Object. It contains the Employee
object, plus Pay Rate, Bonus Rate, and Job Class. Please note that since a view of
a presentation object might be too large to fit into the window provided for it by
the other presentation object, the view may include both horizontal and vertical
scroll bars. In addition, the Employee view may display only a portion of the data
available to the Employee object.
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Compensation Presentation

. View of Employee Presentation
Object -

Pay Rate: | ]
Bonus Rate: | ]
Job Class: ]

Figure 3: Compensation Semantic and Presentation Objects

The Compensation object demonstrates reuse of a distributed enterprise object.
Both semantic and presentation Employee objects are reused by the Compensation
semantic and presentation objects. This is different from the Person/Employee
inheritance relationship. The Compensation object in effect provides a region in its
display window and gives the coordinates to the Employee object. When the
Compensation object activates the Employee object, it passes to it the reference to
the Employee data to display as well as a handle to the sub-window to display
itself in." This interface means that the Employee object can change without
affecting the internal workings of the Compensation object. If a change is made to
the Employee object, for example, adding Dependents, the enhancement will show
up on the Compensation object without any need to specifically change it. This
shows a simple case of distributed object reuse, with perhaps a single client and a
single server. Note as well that if the Person object were to change (for example,
to contain Birth Location) both the Employee and the Compensation objects could
automatically reflect this change.

TRAINING DATA BASE OBJECTS

To illustrate more significant reuse, that between servers, here are the Training
Department classes.

Course Presentation
Course ) . '
Semanti Title: | ]
Titl ‘ot
LT TE— } Description: |
Prerequisites i :
Matenials Needed .
fPrerequisites:l . . 1l
Materials: - : : J

Figure 4: Training Course Semantic and Presentation Objects
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Class Presentation

T Cion . —
' . View of Course
Semantic Presentation Object

Course : }
Location o
Dates - E I L |
Instructor
Dates: | ]
Istructor: [~ ]

Figure 5: Training Class Semantic and Presentation Objects

Figures 4 and 5 show the Course and Class objects. The Class SO contains a
Course SO reference and the Class PO contains a view of a Course PO. The
Instructor PO shown in Figure 6 contains a view of the Employee PO. This means
that the Instructor SO must contain a reference to the Employee SO. Note that
since the Employee SO is stored on a separate server, there must be a network
object link from the Instructor semantic in the Training data base. This is depicted
in Figure 7. , :

Instructor Presentation
Instructor B
> ¢ View of Employee
Semantic Presentation Object
 Employee
Specialty Lo -
Set of Classes Specialty | |
Classes: View of basic Course [
Presentation Object
or List of Courses =

Figure 6: Tnﬁning Instructor Semantic and Presentation Objects

When the Instructor SO is opened, the object's reference (or "link") to the
associated Employee SO is accessed. The Instructor SO sends a message to the
Employee SO, telling it to open itself as a view in the Instructor PO. The
Employee SO sends a message to the Employee PO, which then opens itself as a
view within the Instructor PO. The Instructor PO also displays either a basic view
of the Course object or a list box view of Course objects. This view is changed
dynamically by the Course object. When a view is presented, if a reference to a
single object is passed back to the Course SO by the Instructor SO, the Course
semantic displays a single Course PO view in the Instructor PO window. If the
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Instructor SO passes .an array or list of Course object references to the Course
semantic, the Course SO displays a list box view containing just course name and
partial description in the Instructor PO window. If a user were to double click on
a selection in the Course view list box, the Course semantic would receive the
message and would open a separate Course PO window for the user.

Personnel DB Training DB Consulting DB
( Person | { Course ]~|
( Employe%-\.‘ﬁ_ (Class ] ;

MPE Unix Unix

Figure 7: Instructor Semantic Linked To Employee and Course Semantics

OBJECT LINKS

A brief digression on object links is in order here. Links between objects can be
used for a number of purposes. A link may be used by SOs to display a view of a
PO in another PO. A link may be used by an SO to access data from another SO.
A link may be used toc send a message to an object to have it perform work, such|
as displaying itself or updating itself. A message passed using such a link may
contain a single simple object or a complex set of objects. Objects may have
several links to any number of other objects. This is true for systems such as
Smalltalk as well as object data base systems. The complex relationships between
different types of data in the real world are difficult to model in a simple relational
(tabular) or hierarchical model. Storage with an object model that can more easily
resemble the real world greatly simplifies the developer's task in creating robust
and flexible applications.
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CONSULTING DATA BASE OBJECTS

The final objects to look at are the ones stored in the Consulting data base.

Consultant Presentation
Consultant h
Semantic ‘ View of Employee Presentation Object
Employee
get oi;flasses ,
pecialty List of Classes (taken) u
J
Specialty ]
Rating; —/—/

Figure 8: Consultant Semantic and Presentation Objects -

The Consultant and Consulting Service objects complete the data base picture.
The Consultant semantic contains an Employee object and a set of Class objects

- and the Consultant presentation contains a view of the Employee object and a list
view of Class objects (showing the training that the Consultant has had). The
Service semantic contains a textual Service Product description and a Dictionary

~object that consists of Rating/Price entries. This means that for a higher
Consultant rating, a higher hourly price is charged for a particular service. The
Service SO also contains sets with descriptions of related hardware and software.
This is because the service may come with hardware and software products -
bundled in. . sl s w 3 : ‘

Service Presentation’

| Service )
Semaitic Service Product Description
Product Description b Sy
Rating/Price ——
Dictionary | s e . [ |
Set of Related h/w List of Ratings and Prices . 1
_Set of Related s/w . -
T List of Hardware Products ]
List of Software Products -

Figure 9: Service Semantic and Presentation Objects
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InfoTron's databases now look like this:

Personnel DB Training DB Consulting DB
[ Person | (Course | (Consultan
(g | |(Cm )

(Compen ] | (Tnstructor]

MPE Unix Unix
Figure 10: InfoTron's Data Bases Containing Semantic Objects

Not shown in Figure 10 are the links between the various objects.
SYSTEM ENHANCEMENT: ENGAGEMENT OBJECTS

Now assume that a user request for a new type of object (screen) is received. The
Consultant Managers want an "Engagement Screen". A "Consulting Engagement"
is a combination of Consultants providing a combination of Services to a Customer
during a certain period of time. Therefore, for a given consulting engagement, the
screen should provide information on the customer, a list of the consultants
involved, a list of the services provided, milestone dates for the engagement, as
well as a completion flag and a customer satisfaction rating. The request also
indicates that "hyperlinks" between the new screen and other screens (presentation
objects) be provided. For example, if a manager double clicks on a consultant
selection in the engagement screen, the application should display the basic
Consultant screen.

To build this screen, we'll need to connect to objects in all of the data bases
previously discussed. In a traditional relational data base and 3rd generation
language environment, reuse of the data base tables and perhaps some reuse of the
functionality of the programs would be possible. The rest of the new screen would
have to be new code (and remember the network.) The objective here, however, is
to simply assemble the respective SOs and POs, adding only the code needed to
implement new fields, such as the completion flag and customer satisfaction rating.
Figure 11 shows the Engagement SO and PO.
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Engagement Presentation

oy
View of Customer Presentation Object Complete? aN
Customer
Set of Consultants
’ List of Consultant Objects B
(Name & Specialty) - Customer
Satisfaction
Rating: O
List of Services Objects B
(Name Dates Price) -

Dates [ ] Total Price: 1

Figure 11: Consultant Semantic and Presentation Objects

In the Engagement SO, we merely define one single (Customer) and two sets
(Consultants and Services) of objects that have been previously defined, in
addition to defining a few new objects. In the Engagement PO, we reuse a view of
the Customer PO as well as list views of Consultant and Services objects. The
Total Price field is calculated by adding the individual prices of the Services
objects. The "hyperlinks" requested are automatically implemented via the links
present in the views provided by the view objects. By double clicking on a given
entry in a list box, the user is able to bring up a detail screen on that selection. For
example, if a user were to select a Consultant in the Consultant list box view, the
Consultant semantic would receive the message and open a Consultant
presentation on that object.

HYPERLINKS

These "hyperlinks" could be extended further. Each basic object can inquire as to
all other objects that contain links to it. Assume, then, that the base semantic and
presentation classes (from which all SOs and POs inherit functionality) have been
enhanced to allow objects to determine what links have been made to them by
other objects. For example, the Consultant object would be able to determine that
it has been connected to Engagement and Compensation objects. It could then
provide a pulldown menu that would allow a user to select one of those other
objects. For example, given a basic Consultant PO, the user could click the right
mouse button on the window. A pulldown menu would appear that listed all of
the types of connections available from the Consultant object. Using the above
data bases, the pulldown would have Engagements and Compensation Detail on it.

If the user then clicked on the Compensation item, the Consultant object would
pass the Consultant object identifier to the Compensation object and the
appropriate Compensatlon PO would be dlsplayed in a new wmdow
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This idea can be extended to the Engagement Screen enhancement. If a user were
to display an Engagement PO for a particular engagement, the user would be able
to access the following from that Engagement presentation screen:

1. For the Customer, any other Engagement screens.

2. For the Consultants, any other Engagement screens, related Consultant
screens or Compensation screens.

3. For the Services, any related Services screens.

In this way, the system is extended and any new applications can be easily linked to
existing applications. Please note that security on individual objects is necessary
since not everyone should be permitted to see the Compensation screen. This type
of security can be provided by object data bases. Assuming that basic objects have
been hyperlink enabled, the Engagement PO might look like Figure 12.

Engagement Presentation
View of Ci Ob; | Compl oY
.} | View of Custs P ion Object ete?
Customer Hyperlinka] ™
Other Engag )
List of Consultant Objects . |
(Name Specialty) Consultant Hyperlinks
Other Engagements
Consultant Detail O
List of Services Objects Compensation Detail
(Name Dates Price) T
Service Hyperlinks
Dates: [ Service Detail  |———

Figure 12: Consultant Presentation Object with Pulldowns
for Hyperlinks to related objects

FUTURE CAPABILITIES
Given the above capabilities, the future of DOT will bring the following:

1. Distributed Object “painters”, similar to today's GUI painters. This type of
painter would generate all of the Smalltalk, C++, ODB, and CORBA language
necessary to create a distributed object application. These painters will use
business-specific objects created by corporations as well as objects created by
vendors. They will use simple, point and click programming interfaces that
even end-users will be able to take great advantage of.

2. Object-oriented, distributed modeling tools that will ksupport a high level end-

user-oriented perspective of business problems. They will generate object
"code" incorporating many of the business rules and business data relationships
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(combined data flow diagrams and entity-relationship models) inherent in
business applications. Use of object-oriented modeling combined with object
language/database implementation retains the unified data/process model from
the beginning of the development cycle through to the end simplifying
maintenance. It also helps solve the problem of doing high level modeling of
distributed (non-mainframe-centric) systems.

CONCLUSION

Object technology (OT) simplifies the development of graphical applications.
These applications do not need to be graphs, spreadsheets, or voice and video to
benefit from graphical displays and object technology. Simple text objects can be
associated and manipulated using OT and GUIs in ways that are difficult to
achieve with other technologies. Use of Distributed Object Technology extends
this ease of development and use to network based applications. DOT hides the
complexity of the network from the developer and end user and permits sharing
and interaction of objects between multiple clients with multiple servers. Through
the use of object interfaces, links and views, DOT enables the creation of
complex, easy to enhance, distributed applications that are also easy to control and
understand. Legacy data bases can be integrated in the DOT environment and
made easier to access and use.

Experience has shown that hiding network complexity from developers and users
significantly improves productivity. Studies have shown that improving reuse
provides greatly improved software development productivity. Studies have
further shown that object technology provides substantial benefit in the area of
reuse. Object technology also enables creation of easy to build, easy to use
graphical user interfaces.

Distributed Object Technology integrated with Graphical User Interfaces will
speed the development of robust applications. Independent Software Vendors,
Corporate Developers, and End User all will benefit from the availability of this
enabling technology.
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Your organization is being queeied by competition while at the same
time you are trying to capitalize on the new opportunities being
presented as fresh markets open up. As a result, you are probably
reviewing and revising your business strategies and the information
management systems that support them. The challenge you face is
to provide more detailed information, more quickly -- while
simultaneously improving productivity so you can accomplish this
without adding staff.

In other words, you have to do more with less, and quite simply, the
profitability of your organization is dependent on yOur ability to provide
new types of financial information on which strategic business

" decisions can be made. And the only way to do this is by improving
the efficiency of the tools and proce'sses you use to gather it.

To achieve this you will require a new generation of financial software
which, in addition to being inherently more powerful, will allow you to

automate and continuously reengineer your business processes in
order to contain costs, provncle new types of mformatlon, and increase
office productlwty ‘

THE FUTURE OF FINANCIAL SOFTWARE

Your financial software is the backbone of your organization's ability
to meet the new challenges of global competition, new world markets,
and merger and acquisition activities. Without financial information
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that is timely, accurate, concise, and above all, relevant, even healthy
businesses can face financial ruin. An investment in financial software
is a significant and critical decision -- and the evaluation criteria of
yesterday will not hold up to today's requirements.

In short, the financial software of the future must allow you to
continuously satisfy the needs of your users, while providing the
flexibility to migrate to your organization's chosen computing strategy
-- regardless of its foundations on a mainframe/midrange, or its
eventual destination on a distributed client/server architecture built
around PC's and workstations. And, most importantly, it must provide
a means to automate the office procésses that are so heavily
dependent on manual efforts and physical devices. This creates true
cost-savings and increased productivity, and, for the first tlme, the
ability to measure, control, and refine the office processes.

YOUR BUSINESS ENVIRONMENT

From a buSiness standpoint,ﬂ financial in_fdrmation is only a portion of
the overall information which runs a company. "Data" is no \Ionger
limited to just what is in an application's database. For every financial
transaction there are an assortment of associated documents and
transactions -- word processing documents, incoming correspondence,
invoices, E-Mail messages, and even voice mail.

What is startling is_that your organization is spending millions on
automated data processing when, in fact, only 3% of the information
itself is being automated. The rest is on microfiche (4%), and an
amazing 93% of all the financial information you process resides on
paper. As a result, the information resident in your information
system is wholly incomplete.
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Paper 93% Electronic 3%

h Microfilm 4%

Bell & Howell Study

Information Storage

Today, the U.S produces 1 billion pages of paper ‘documents daily.
And despite information technology, our output of paper documents
is doubling every six years. . : ~

Quite simply, your organization's information technology investment
of the past 20 years -- which is roughly 60% of the money it spent on
capital equipment -- has done nothing so far to bring about the
promised "paperless office”. Instead, it has just given your users the
means to produce more paper more quickly.

The question you have to ask yourself is what is happening to all this
paper, and how is it affecting the productivi‘tyof your staff? The
answer is unnerving -- studies show that approximately 75% of your
staff's time is spent shuffling paper (i.e. managing information). Look
closely at your office. Your employees are probably busy referencing
paper, making copies, etc. -- and every once in a while -- making an
entry into their computer terminals.
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INTEGRATED IMAGING

Integrated imaging is the solution to this paper mess. It brings all the
information on paper into your information system by taking the
purchase orders, receivers, claims forms, invoices, and other hardcopy
documents, and turning them into digital computer images via a
scanner. It then allows you to display these images on-screen
simultaneously with the data represented by your software.

However, more than just displaying images, truly integrated imaging
allows you to handle electronic files the same way you handle paper
ones. You can file documents, in electronic files and folders, and
place them in file drawers so they can be retrieved based on different
filing schemes. You can add temporary and permanent notes to your
files. And you can access images for easy communications via Fax or
E-Mail. -

' Imaging Payment Process

Create Requisition
Distribute for Approval | —Electronic Rd‘{tfﬂg
: =No Copying, Filing
\ B i
. Create Purchase Order -Scan/Feed PO
—EDI for Major Suppliers
Send to Vendor - Auto-FAX to Vendor
Distribute Copies ~Not Necessary
— —Not Necessary
File Copies
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As a result, the simple challenge of finding an invoice when a vendor
calls -- which probably now sends one of your clerks or managers
scurrying for minutes, or even hours, through mountains of paper,
searching for supporting source documents -- can now be verified in
seconds by simply bringing the image of the invoice up on-screen.
Effectively you regain the 75% of "lost" productivity, and integrated
imaging in financial software will provide part of the solution for how
you are going to do more without adding staff.

In short, the information architecture of tomorrow's financial software
will be developed around the concepts of multi-media -- providing
integration and access to all forms of information: data, text, image,
and voice.

WORKFLOW MANAGEMENT

There is another process, called workflow management, which allows
you to completely reengineer your business processes by automating
not just the data and information, but the people and processes who
manage the information.

In the past, the single largest part of your department -- your people -
- has been ignored by your investments in information technology, and
as a ‘result, productivity has remained stagnant;’ Workflow
management systems allow you to define the staff, supervisors,
quality control and review personnel, managers, and executives that
are involved in any transaction-based process. You indicate their
authority levels and how and when information flows from person to
person. Workflow management automatically routes information to
these people based on your distribution (or routing) rules. Physical
in-boxés are replaced with electronic ones, and automated routing
rules replace manual copying and distribution. For the first time, your
workload is automated, and can be measured. Work can be reassigned
to accommodate'chahging‘manpower conditions, workloads regulated,
and individual performance levels assessed at any time.
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Imaging Payment Process

Create Receiving
‘Report

Y

YES

Create Discrepancies

Discrepancies? — Report

Y

-Scan Documents
Distribute Copies -No Copies or Distribution
Necessary

This vastly imprgvg§ productivity and gffigigngx You can do less with
more, and gain complete control over not only the information you
have -- but who has it, and what they are doing with it. And most
importantly, you can easily change the rules determining the flow of
work to reach an optlmal degree of office effnc:ency

Interestingly, and most importantly, WMMM
ithout imaging. In paper-based processing departments, imaging
simplifies access to paper files. However, work, in the form of data,
without images, still needs to be automatically distributed, balanced,
and measured. Therefore, the financial software system of the future
will ‘provide workflow management capabllltles which can’ be
|mplemented wuth or W|thout imaging. ‘ -
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A CASE STUDY

In a "typical” accounts payable department, the process starts with a
purchase order, which is sent to a selected vendor. In return, the
vendor delivers the items or services requested, accompanied by a
receiver, as well as a separate invoice mailed to the payables
department.

Processing begins with the matching of the receiver, the invoice, and
the purchase order. Most of the time these items are accessible (i.e.
not lost or misfiled), and the quantities and prices coincide. In these
cases, a clerk makes the appropriate number of copies, and then
internally distributes them through the normal routing for payment
approval (i.e. purchaser, department head, vice president for invoices
over $10,000, etc.). If everyone acts on their approvals in reasonable
timeframes the payment itself is generally not delayed. '

However, the remaining 5 - 10% of "'exceptions",;whether they be the
result of misplaced documents, or differences in price, terms, or
quantity, cause enough problems in distribution and approvals
(recontacting the vendor, reapproving new purchase orders, rerouting
to other personnel, etc.) that payment is slowed dramatically. The
result is, at best, lost discounts, and, at worst, payment of interest
penalties. '

Further, in both cases, once the invoice/receiver/purchase order
packages enter their manual routing processes, their status is almost
impossible to quickly ascertain -- there is no way of easily uncovering
what in-boxes Vspeciﬁc‘ packages are in.

In other words, with manual wbrkflow, the work itself is controlling
the way this (and probably your) accounts payable department
operates, rather than the other way around -- and workflow
management can reverse this situation.
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Imaging Payment Process

YES

Send )
. . Copies of : File for
Discrepancies? - 3::;? # Documents»| gtﬁt'fy »| Follow
with Letter ers Up
* NO
. B \ = No Physical Retrieval
Receive Invoice —Scan Invoice - Automatic Form Letters
) -E-Mail and FAX
v - Automatic Tickler Reports
Copy & Distribute -No Copies or Distribution Necessary
Compare Invoiceto | ~Automatic Comparison
PO and Receiver - Conflicts Identified
‘ -Automatic Routing to Staff

In a workflow integrated accounts payable department, the 5-10% of
"problem" invoices, which cause so much lost productivity, become
~anon-issue -- and the status of all invoices is always readily available.

With integrated workflow, the accounts payable process begins with
the scanning of all invoices and receivers as they arrive. These
scanned images are then indexed to the appropriate vendors and
‘purchase order files -- and then automatically routed to one or more
people for approval. The approval personnel are automatically
presented ‘with the work that needs to be approved via their
"electronic IN-boxes". For lower-level staff, the work is presented in
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order of priority. Upper-levels can browse through their IN-box and
choose what to work on; but if they ignore a particular invoice for too
long, the workflow system can insist that they deal with it.

If there is a problem with invoices and purchase orders not matching,
the workflow system automatically routes the folder to specific
“personnel for exception processing. Personnel can pop-up a list of
standard form letters that are instantly personalized and available for
FAX or printing. These letters automatically become part of the
electronic file. If a response is pending longer than a pre-defined
timeframe, the workflow system takes further routing and notification
actions so as to insure that at the very least, desirable discounts are
taken, and at worst, payments are made on time and finance charges
avoided. ' ‘ :

REAL RESULTS

What makes workflow so natural a fit for financial applications is that
all companies already have approval processes and routing procedures
in place. It is simply a matter of establishing these same "rules” in the
graphic routing environment which controls the workflow system.

In the application of workflow technology, productivity increases
dramatically while savings are realized. Some typical results of
integrated workflow with accounts payable are:

o 83% reductions in invoice processing time

o 90% reductions in inquiry response time

o 77% savings in time required to fulfill correspondence
o 63% reductions in time required for historical inquiries
o 95% savings in document storage costs

o 80% reductions in outbound phone calls
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CONCLUSION

The 1990's have ushered in a new business climate. . One that
provides new opportunities for success....or failure. Those
organizations that survive and prosper:will be those able to respond
quickly and effectively using the- information system tools they
implement today.

These requirements ‘have set: new standards for the evaluation. of
financial systems. Your financial applications software needs to be
able to provide the ease-of-use and user-customization routines that
ensure the ability to continuously meet your user's needs. The system
must possess an architecture that provides a smooth migration to your
chosen, and evolving, computing strategy. And finally, the system
must enable your organization to work faster and smarter.

Integrated Imaging and Workflow Management address these
productivity issues by combining: to provide users with not only
immediate, on-line access to all the information crucial to their jobs,
but with the means to control and streamline the business processes
that revolve around that information.
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Abstract

Downsnzmg from older proprietary computers to an open systems platform such
as the HP9000 can offer many benefits. However, moving existing software
systems off the proprietary. environment presents a great challenge. Code
translators are often ineffective, and rewriting from scratch means throwing
away a large investment in existing code.

Fourth generation languages (4GLs) offer another potential solution. Faster
software development. makes rewriting - programs more feasible, and
migration/conversion tools allow significant preservation of existing software
investment. However, 4GLs solutions may have additional hidden costs,
depending on the language chosen and how it fits into your environment.

We will discuss several downsizing strategies involving 4GLs, and examine the
advantages and disadvantages of each. A case study of each strategy will be
presented for real-world comparison of results. Code conversion, and its
limitations, will be examined in detail. We will also discuss how to choose the
right 4GL for your migration needs.

We all know a trend has definitely arrived when airline in-flight magazines start
doing articles on it.. Downsizing has reached that point, and that puts you, as an
MIS person, at risk. At any time, a CEO (or, worse, a CFO) may come into
your office demanding to know what your plans on downsnzmg are. By then,
you'd better have an answer. B



Your installation may have good reasons not to downsize. If so, a clear
presentation of those reasons is all you have to do. But you should be careful in
making such assumptions unless your reasons are really unassailable. The
economics of downsizing can be compelling. Especially if your platform is an
older, proprietary computer, an entire downsized replacement may be cheaper
than what you pay for one year's maintenance.

So let's assume you have decided to downsize, either now or at some
convenient point in the future. That decision is the easy part. Now you have to
find a way to move your company's software and operations onto a new
platform - in a reasonable time frame, and keeping disruption small enough to
stay in business.

The toughest decision you will make is how to move the software that your
organization depends on. Your options are bewildering - rewrite from scratch
vs. code translation, C vs. COBOL vs. a fourth generation language (4GL), in-
house conversion vs. contracted out-sourced conversion. A poorly planned
transition to open systems can cost your company far more than the up-front
expenses. i ‘

In this paper, we will discuss some of the available strategies for moving
software to open systems, and examines in detail one of the common choices -
using a fourth generation language. ‘

Migrating Existing Code

Often, the early front-runner for a migration solution is to move existing
software over with as little change as possible. There are points in favor of this
strategy. It preserves investment in existing code, for example. Too often,
thp;]lgh, this solution is chosen simply because everyone feels more comfortable
with it. )

The biggest flaw in this approach is that it perpetuates difficult-to-maintain
code. Existing programs may be ten years old, and patched and repatched until
hell wouldn't have them. If the current code is a hopeless mess, the migrated
version won't be any better. Most shops spend around three-fourths of their
time doing maintenance - more if the code is very old. One of the typical
reasons to downsize is to provide new functionality in the migrated system, and
that is impossible if simple maintenance takes up almost all the available
resources.
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Migrating existing code is also tougher than it may appear. COBOL compilers
usually support the ANSI standard, which basically means they are all different
in the same places. Those dlfferences usually referred to as extensions, mean it
is unlikely that your current COBOL w111 run on other platforms without a large
amount of manual tweaking. COBOL translators may be used for some of this
effort, but no automatic process can do all the work.

Rewriting From Scratch

Most installations examine the obvious alternative to migration of existing code,
which is to rewrite the software from scratch. And that leads to the question of
what language to choose.

There are usually three choices that are seriously considered - the installation's
current language (typically COBOL), C, and a fourth generation language
(4GL).

Since downsizing usually means going to a Unix-based system, many
installations first look at rewriting in C. However, it's almost always the worst
choice for a corporate MIS shop, and is usually a poor choice for a vertical
market software developer. Even many C proponents describe the language as
best suited for system-level coding and not recommended for application
programming. Here are the basic reasons C is unsuitable for most business-
oriented programming;

. Programs written in C are difficult to maintain.
. C has significantly lower programmer productivity.
. C programmers are expensive and in short supply.

C does have some strong points, such as portability and performance. It has a
slight speed advantage, usually 10 to 25%, over most business-oriented
languages. C source code is reasonably portable, certainly more so than
COBOL. But for most business applications, the marginal portability and speed
‘increase do not make up for the disadvantages of C.

Rewriting in COBOL often has appeal because the programmers are already
available to do the job. This choice is not as bad as rewriting in C, but there are
drawbacks. A complex system can take a long time to create. And the
resulting code is not very portable or particularly easy to maintain. There's also
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the temptation at every stage to get out that old spaghetti code "because we
know it works", which leads back to even worse maintenance problems.

Taking the 4GL Plunge

4GLs have some capabilities that would seem to make them a natural fit for the
rewrite situation, so one or more of them are usually evaluated as a migration
option. To see why, let's first discuss what a 4GL is.

Understanding the term "fourth generation language” requires a bit of history.
The very: first computers had to be programmed in binary. The "second
generation" of programming was launched when mnemonic assemblers were
introduced. A bit later, "third generation languages" such as COBOL and
FORTRAN were created Each generation of computer languages resulted ina
big jump in programmer productivity.

In the late seventies, the understanding of computer software had evolved to
make possnble another leap in programmer productivity. - The resulting "fourth
generation" languages had the objective of make software development around
ten times as fast as COBOL and related languages allowed.

There is no. industry standard definition of a 4GL, but here are some
characteristics shared by most 4GLs:

. Program sizes are about one tenth the size of an equivalent
program written in COBOL.

D The language has built-in database capabilities.

. A data dictionary is used to hold all data structures.

. The language contains an integrated debugger.

. The language has a lot of intelligence built-in. It makes default
assumptions about what the programmer wants wherever
possible.

. Application generators allow file  maintenance and report

programs to be written in five to ten minutes.
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. A subset of the language can be taught to non-programmers in a
two-day training course, giving data access to a wider range of
users.

o Results can be obtained m an order of megnitude less time than
with COBOL. :

Most 4GLs are also quite portable, some all the way down to the level of the
compiled code. That allows, for example, exactly the same soﬁware to be run
onan HP3000 system as on a brand-new HP9000.

From a MIS managers point of v1ew, the above characteristics translate into
three primary advantages to using a 4GL for downsizing:

. Quick development
o Easy maintenance of the resulting code
. Portability to a new open systems platform

Other secondary advantages include giving non-technical users better access to
data, and easy adoption of new software technologies such as windowing and
client-server architectures

If 4GLs Are So Great, Why Don't We All Have One?

This is an impressive set of benefits. However, 4GLs have been around awhile
and have not achieved overwhelming acceptance. ~The main areas of
dissatisfaction for most 4GL users fall into three catagories

o Poor performance

. Lack of ﬂexibility

. Steep leammg curves.
It is not unusual for a fourth generation language to require five to ten times the
resources used by COBOL for an equivalent application. This translates to a

much higher cost requirement for the replacement open system and continued
higher prices for later expansion:
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The flexibility problem stems from the high-level approach taken by most 4GLs.
It's easy to write data-entry applications and reports, but the languages may
lack the constructs to do lower-level programming. That means a second
language (usually COBOL or C) is required for such work. Programmers then
have to be trained on both languages, and the resulting multiple-language
software is more difficult to maintain. S

Steep learning curves are a consequence of the academic orientation of many
4GLs. Ignoring current software conventions, some 4GLs have syntax which is
obscure and difficult to understand. Together with the conceptual leap of
programming in a 4GL, some installations have reported uncomfortably long
ramp-up times.

The good news is that modern 4GLs address these problems. Some 4GLs offer
performance equivalent to COBOL. And many 4GLs are now so flexible that
their utilities are written in the language itself. While it's still possible to get
burned with an inadequate 4GL, taking pains to choose one carefully can ensure
a good chance of success.

4GLs are also now available that dramatically shorten the learning curve by
providing syntax that is intuitive to COBOL programmers. MOVE statements
and IF statements, for example, do not necessarily have to look any different in
a 4GL than they do in COBOL. While there is always a "hump" to get past in
understanding the philosophy of a 4GL, the right choice can make that hump
much smaller. Making the right choice is easy - just look at some sample
programs written in the 4GL to see if they make sense to you without a lot of
training.

Detailed Strategies and Questions to Answer

There are several ways to implement a downsizing strategy using a 4GL. Let's
look at some of the aspects that should be considered.

One of the first questions you must answer is whether or not you intend to
incorporate significant changes in the rewritten software. The specifications for
the old system are typically used as a starting point. You may choose from a
range of options, from making little or no changes in the specs up through
adding lots of additional capability. In general, there is a trade-off. It is easier
to make changes now, but the more changes and enhancements that are made,
the more difficult the rewrite will be and the longer it will take. Major changes
will probably make reformatting the data more difficult, for example.
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There are no universal guidelines for your decision, but remember that one of
the advantages of using the 4GL is fast development. It is much more practical
to add enhancements, especrally extra reports with a 4GL than it would be with
COBOL. :

Another question is less obvious - what platform should be used for the
development? The simplest approach is to acquire the new, downsized
platform along with the 4GL to be used, and just turn the programmers loose
on that. There's nothing wrong with thls but another alternative is worth
considering. If the 4GL you choose is portable to your old platform, it may be
more practical to do the rewrite there. This allows you to put off the purchase
of the new hardware until the software development is done, and relieves the
programmers of adapting to new hardware and new software simultaneously. It
may also make it easier to test your new system in parallel with the old one.

Software Conversion

Some 4GLs offer migration and conversion tools that may affect your strategy.
At the simplest level, tools are available to build the 4GL's data dictionary from
the file definitions already present in your source code. This can save lots of
manual work, and make the new files more consistent with the old ones.

Depending on the 4GL, you may even be able to have new progralm read and
write to the same files used by your existing sofiware.

Some conversion tools take code in your present language and. convert it to
4GL code. This offers you the prospect of getting your mlgratron done more
quickly, but there are tradeoffs.

As earlier mentioned, no conversion or translation tool is one hundred percent

effective - some manual work is guaranteed to be needed. And the converted

code may not be as efficient or as easy to maintain as code written from scratch.
: 7 ot o

Another surprising factor is that a rewrite may be faster for many of your
programs. Since 4GLs offer very easy creation of file maintenance programs
and reports using apphcatnon generators, convertmg those programs is usually
not the best choice. :

But for programs that are very complex and do not need enhancements
conversion can be much better than a rewrite. A complex posting program, for
example may be easier to convert than to write from scratch.
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Another instance in which code conversion-may be a better choice is when a
premium is placed on the look and feel of the code. Some organizations have a
goal of keeping retraining of staff to the absolute minimum. Converted code is
more likely to look like the system it is replacing than code written from scratch
or developed with application generators.

However, if these considerations apply to you, make sure you have examined
the customizability of the application generators completely. Better application
generators can be set with a template to reflect you choices on user interface,
and can often mimic an older standard quite closely. S

: Rélated Apbrbaches

Some 4GLs allow a hybrid approach by supporting COBOL syntax "in line". If
the 4GL you choose allows this, you may be able to extract complicated logic
from an old program, and simply copy it into the appropriate place in the new
program. This offers another way to preserve some of the investment in your
current code, without going through the effort of a full code conversion.

Combining Techniqhes

The typical strategy for using 4GL conversion tools goes something like this:
Rewrite file maintenance programs and reports (60-70% of typical systems)
using applications generators. Then convert most of the rest. Any processing
programs that are particularly compute intensive and used a lot can be rewritten
for efficiency. And a few programs may lend themselves to a cut-and-paste
hybrid approach. f N

The end result of a 4GL migration can be quite impressive. Many installations
report complete, successful migrations in as little as three to four months. - Six
to twelve months is typical, compared to two to three years with a full rewrite,
even in a 4GL.

Getting Additional Help

You should also be aware that a few 4GL companies offer migration and
conversion services. This gives you access to personnel trained in the new
language and the migration tools. Usually, migration services are custom-
designed to fit your situation. You can choose from any level of services. At
the low end, you might want one or two vendor personnel to stay on-site
through the migration to assist your people. At the high end, you could
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contract for a full turnkey migration to be performed completely by the vendor.
Your only involvement in that case would be explaining your current software,
and deciding on any enhancements to include.

Summary

Using a 4GL as part of your downsizing strategy is much more practical than
many MIS managers realize. The reputation of 4GLs, based on early
implementations, says that they are resource hogs, limited in flexibility, and
difficult to learn. While some 4GLs still have one or more of these
characteristics, a careful choice can get you a 4GL which avoids these
drawbacks while maintaining the high programmer productivity and software
portability you need to accomplish a successful migration.

Code conversion is also an option that can make the 4GL approach appealing.
While its applicability varies with respect to individual installations, such a
strategy can dramatically trim total migration timeframes.
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Introduction :

As companies move towards adopting open, client/server computing, a natural first step is to use’
these technologies to provide or create more value out of existing information resources. The fo-
cus of information integration is on the integration of existing applications and data for business
advantage. It is an activity that combines and "transforms" systems that are currently in place,
without substantial application rewriting or re-engineering.

This paper will discuss the problem of information integration, supply a framework for thinking
about different integration levels and issues associated with integrating existing systems, and pro-
vide an overview of different approach& for integration. In order to discuss what information in-
tegration is, it would be helpful to examine what circumstances lead to the need for i integrating
disparate systems.

Decentralized Policy Leads to Incompatible Systems

"Islands of automation" can arise from a historical business policy of distributing the implementa-
tion of different systems and applications to the lowest level of the organization. The results of
this policy are different applications and hardware in different departments across the company.
Now, businesses have identified the value of integrating these different app]xcatlons for increased
business efficiency or for competitive advantage.

By integrating information from multiple inventory applications; Hewlett-Packard was able to
save over a million dollars in the first year after implementing the system. HP's Computer Manu-
facturing (CM) operations are distributed geographically and organizationally . Each operation
maintains its own inventory tracking system. Under the old system, new parts were bought un-
necessarily since availability of other parts in inventory at different physical locations was not
available to a buyer. An HP project team delivered consolidated information to the buyer's desk-
top by integrating the available inventory in separate applications using client/server technologies.
The Inventory Visibility Module (IVM) provides information on parts in inventory company-
wide. Using the system, a buyer can source parts internally before going to external vendors and
find internal buyers for excess inventories. In addition, HP management uses the system to analyze
inventory for strategic purposes.'

A manufacturer of heavy machinery was able to significantly cut costs in the shop floor data col-
lection area of their manufacturing plant. Previously, salaried employees entered data received ~
from shop floor employees and input this data into four separate systems: payroll; inventory
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control, material tracking, and production management. By implementing a new system, one
transaction updated all the required systems automatically. This system also saved the costs of the
salaried employees since it could be administered by the shop floor employees. The company was
able to save $200,000 annually through reduced staff and decreased maintenance expenses.

Need to Integrate Arises from Acquisitions Strategy.

The need to integrate information across the enterprise can come about in other ways. For exam-
ple, a company may be expanding through acquisition and consequently find itself having to deal
with different applications and hardware platforms in order to perform some basic busmess
functlons

A Mid-west company had a company vision to become the industry leader in logistics. In order to
achieve that vision it pursued a strategy of increasing market share through acquisition. After 5
years and acquiring 4 companies, the company ended up with an organization that consisted of 5
business units located at 3 different locations. To compound problems; different parts of each
business unit resided in each of the locations. To make matters worse, each site had its own ac-
counting system (general ledger) and financial reporting package. The company's chief financial
officer had a need to integrate information from 3 different systems in order to perform financial
analysis and reporting on each business unit as well as to generate a consolidated general ledger -
for the company. In this case, integration was needed in order to perform basic busmess functions
as well as financial analysis.® 0

What are the Benefits of Integration ?

The examples above show that companies can realize the value of data that is currently locked in
their existing applications. Some benefits that come about by unlocking these treasures are:

® Increased efficiency or time-based competitiveness.
- Access to enterprise wide data.
« More timely access to data
+  Automation/elimination of redundant tasks or processes.

* Improved customer satisfaction through improved services.
Quicker response to customer requests.
Wider range of services.

® Solutionto a speciﬁ;: business problem.
The key requirements to obtaining these benefits can be summarized by:
® A need to preserve the investment in Iegaéy applications while incorporating new, open

client-server technology.
® Need to integrate without rewriting applications.
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e Rapid development of solutions (under 12 months).
Information Integration Defined

As shown in the previous case examples, originally separate systems are linked in such a way that
they exchange or share data. Additional integration can be achieved by coordinating different ap-
plications so that they perform functions or services for each other. In order to tie all these appli-
cations together at the desktop, a common graphlcal user interface must be supplied to the
integrated system. To summarize:

Information integration is the Iinkihg together bf two (or more) information systems that
were developed independently so that they exchange data, perform services for each other,
and present a consistent, transparent interface to the end-user.

By consistent is meant a uniform look and feel to the system in the way of a graphical user inter-

face. Transparency implies the access of data regardless of its location in a way that is not notice-
able to the end-user. Applications can exchange or share data and cooperate with each other in a

variety of ways whlch w1ll be described later.

Integratipn Framework

Given the benefits of integration, how does one go about getting started ? First, a business case
must be built and opportunities for integration such as those described earlier must be identified
and justified. Once the need has been identified, a framework for thinking about integration needs
to be defined. This section will provide an overall integration framework and following that, gen-
eral approaches within this framework will be discussed. Please note that I am not addressing here
the design of integrated applications which involves information architecture, data distribution
strategies, and how to handle logical and semantic differences in data. ‘

Integration Levels and Issues

The type of integration discussed here involves system design and applications design with re-
gards to data and the way it is modeled, stored, processed and presented to the user. It also in-
volves the design of application processes or functions and how those are distributed across the
enterprise.

How this integration is accomplished can be described in terms of :
o Daté integration‘.

® Application integration.
® Presentation integration.
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These three information integration levels are listed in the table below and corresponding issues
mapped to each category.

Integration Level Issues
\Data o Database selection.
® Gateway availability.
® Data distribution: replication, copies, extracts.
® Data conversion. .
® Consistency- distributed transactions.
® Database schema design and conflict resolution.
* Host connectivity:
* Terminal emulation.
= Write to Host protocols.

= Gateways.

* File extracts and transfer.

\dpplication ® Application distribution.

* Inter-process communication: remote procedure call,
messaging. :

® Version control.

® Security (encryption).

® Data conversion.

® Global transaction management.

\Presentation ® - GUI interface design.

In general, data integration focuses on providing an integrated view of the data to an application.
This is usually accomplished by providing a common data access language (SQL) and combining,
or consolidating database schemas in a shared or global form. Application integration focuses on
enabling cooperation between applications for the purposes of control (starting or stopping proc-
esses) or sharing of data. This cooperation is accomplished through different messaging services
that enable inter-program communication. The third layer- presentation, uses common graphical
user interfaces to present data in such a way that the underlying separate applications appear as a
seamless whole that supports the particular business function.

Typically, application integration is used when real-time access to data is required (sometimes the
data may exist only within the application and not in a database). When data needs to be shared
among applications in real-time, various messaging services are used to facilitate inter-process
communication. Another need addressed by this area is to coordinate or control different applica-
tions- a requirement commonly found on a manufacturing floor.
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Data integration is found in traditional decision support applications. The focus is on allowing the
end-user to access enterprise-wide data. Real-time access to data is not a critical requirement
here. Approaches in this area emphasize providing a common view of data to the apphcatlon and
end-user or providing quick access to data throughout the enterprise.

The rest of this paper will concentrate on approaches for achieving data integration. Two different
models, a two-tier and three-tier, will be discussed. These approaches provide different methods
for accessing data. The two-tier approach emphasizes a common data access language (i.e. a
common view), and a three-tier way uses shared functions or procedures to provide rapid access
to data. The issues listed above are applicable whether a two- or three-tier model is planned. As
will be shown in the case study, combinations of two- and three-tier methods can be achieved and
in cases where the integration issues are more complex, these hybrid solutions will probably be
used most often.

Client/Server Architecture and Legacy Applications

After defining an integration framework the next step is to identify appropriate models of
client/server computing to use. Two major styles of client/server computing (among others) have
been used for integrating legacy data. These models have commonly been described as either a
2-tier or 3-tier client/server architecture.

An application program can be divided into three main logical parts consisting of presentation, ap-
plication logic, and data management.

Application Three-Layer Model

Presentation

Application Logic

Data Management

Figure 1
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These layers* are defined as:

Presentation: Application component that interacts with an end-user input device such as a
terminal, PC or workstation. B

Application: Application component that uses the input data (from an input device or database)
to perform business functions and processes.

Data management: Application component that manages the physical storage and processing of
data in any database, file or data store. ‘

Some terms used in this paper:

Client: A process that asks for services to be done on its behalf. Also used in reference to the
computing platform the client process resides on.

Server: A process that performs services on behalf of a client. Also used in reference to the
computing platform the server process resides on.

Legacy: Existing applications and data.

Host: An existing computing platform.

Two-Tier Architecture

In a two-tier model the functionality and presentation layers are resident on the client while the
data management resides on the server. L

Two-Tier Client Server  post
—
. Server .
Client s | Existing
‘5%, Data
. Q"’e"y
Client Process Data Server ¢
sal
=
93 Existing
%z Data
h7
Figure 2
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In this example, the client will issue a request in the form of SQL commands which are processed
directly by the server and the results returned to the client. Host or legacy data are pre-loaded into
the server at specified intervals. In this type of solution, host data is not accessed directly but ex-
tracted and loaded into a new data server (typically a relational database). Another option avail-
able for accessing legacy data is to use a database gateway which provides real-time access. In
the case of a gateway, the connection is handled by the data management layer. The two-tier way
is a traditional technique for providing decision support and a graphical interface to existing data.
This approach provides.easier access to data through a graphical user interface. It is a well proven
model for providing robust decision support systems.

The communication between client and server is accomplished through a common API (Applica-
tion Programming Interface) using SQL. These API's can be supplied by the database vendor or
by software language vendors and reside on both the client and server. As a result, choice of cli-
ents is limited by the number of API's: the database software supports. In turn, it would be diffi-
cult to replace the database server without having to rewrite or replace the client since the data
access specific to that server is coded in the client. Clients typically use a particular database's fla-
vor of SQL, which inhibits easy migration to another database. Since data is loaded at specified
intervals, direct on-line access to host systems is not available unless provided through a gateway.
Updating legacy data is usually not performed in this case. Some gateways may provide limited
capabilities for updating legacy data.

Three-tier architecture

A three-tier model splits out the application logic from the client and assigns it to a specific func-
tionality server. The client has presentation and the server(s) have the application and data layers.
In this model, communication is performed among three levels including presentation, application,
and data. - '
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Figure 3
The functionality server sits between the client and the data. It serves to make requests for data
from a database or extract data directly from a host system. Consequently, three tiers are involved
in fulfilling a particular transaction request. A client issues a request for data which is received by
the functionality server, which in turn extracts the data from the data management layer (host or
database) and returns it to the client. The functionality server can also extract data from a rela-
tional database using SQL. In the case of legacy data, this server can be written to use gateways,
terminal emulation (screen scraping) or the protocols necessary to connect to the host system
where the legacy data resides. Also note that the functionality server can be implemented on a
separate computing platform from the data server.

This model is most commonly implemented using remote procedure calls (RPC) for communica-
tion between the functionality server and the client. This allows a desktop client to access differ-
ent data sources by calling common functions. The peculiarities of access to each source are
handled through the specialized functionality servers which can be placed on a more powerful
machine. As the number of systems to be integrated increases and the differences in communica-
tion protocols and data formats also increase, a 3-tier model is found to be more useful and
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flexible . The advantages of this approach are greater flexibility in communication ( a greater abil-
ity to accommodate different kinds of connectivity to host platforms) and the ability to distribute
application logic. The functionality server can be written to directly update legacy data. In this
style of computing the client does not communicate directly with the data management layer but
through a middle tier of functionality servers.

The addition of a middle tier also allows for greater independence in the choice of database serv-
ers and clients. Since the client is not closely linked to the database server, it is easier to change
databases without having to rewrite the client. The functionality layer buffers the client from any
database changes. A wider range of clients can also be supported than originally provided by the
database server since communication with the client is performed by the functionality layer. Dif-
ferent types of clients can access data by calling shared procedures which in turn obtain data on
the client's behalf. By using this approach it is possible to distribute application logic across differ-
ent computing platforms in order to more efficiently match computing resources with application
functions. In addition, the use of a well defined API to the data, instead of SQL, promotes re-use
for other application developers. An inventory of API's can be developed that provides develop-
ers easy access to data in contrast to the alternative of analyzing and interpreting database
schemas.

The next step to a 3-tier architecture is distributed computing (multiple tiers) which allows for the
distribution of application and data across multiple platforms. This requires having a robust com-
puting infrastructure in place such as DCE (Distributed Computing Environment)

Two-tiered vs. Three-tiered Data Access

Both approaches provide an integrated view of data to the client but through different methods. A
two-tier approach provides a uniform view of data through a common data access language
(SQL). A three-tier approach provides a common view of data through the use of shared func-
tions which return data requested. In addition, a three-tier technique hides the complexity of data
from theclient. As the environment becomes more complex and more heterogeneous a three-tier
approach provides more flexibility. It allows for easier replacement of clients and servers. Differ-
ent methods of connectivity (including on-line access) with legacy data can be accomplished. On
the other hand, as the scope of the middle tier increases, it becomes more complex to develop and
manage. ;

A two-tier approach provides advantages in environments requiring high performance query over
large (gigabytes) databases. But it is also useful for setting up simple database client/server appli-

cations where data is batch loaded from legacy applications. For many companies, the two-tier ap-
proach is a simple way to start building client/server applications.

Technical Approaches

Within a two- or three-tier model different technical alternatives are available. The following dis-
cussion will provide an overview of the different technologies used within these models.
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The following techniques will be covered below:

® Two-tier approach (presentation and application on client, data on server or host) which is
characterized by providing access to data through a common data access language- SQL.

+ Database-centered approach: This approach uses the database as the primary platform for
integration. The database is a central hub responsible for providing access to data on other
systems. Host data is extracted and loaded into a database or appropriate gateway software
is used for connecting and accessing data on different platforms.

® Three-tier Approach (characterized by access to data through common functions) where
presentation resides on client, functionality on a server, and data on server or host.

+ Remote Procedure Call. Greater flexibility is achieved through the use of a middle tier of
functionality servers implemented using RPCs.

¢ Distributed environments(OSF/DCE): An industry standard computing environment that
provides services required for distributed, client/server applications. A technology
infrastructure designed to provide transparent data access across different platforms. Remote
procedure calls are also used in this environment.

Database-centered Approach

Database vendors have accomplished data access across different databases through gateways.
This software is responsible for connecting across the network and for translating the foreign data
format into the vendors own flavor of SQL. This provides end-users the ability to access data on
other systems through their favorite database. Typically the gateways work only with the vendor’s
database. The end-user accesses this data using a front-end client that connects to the database or
a client developed with the database vendors own 4GL. The gateway approach usually provides
read only access to data. The data may be saved at an intermediate level but very little transforma-
tion is done to it. Ingres is an example of an RDBMS vendor that provides gateways to other data
sources such as DB2 or non-relational data. SQLBase from Gupta also provides a DB2 gateway.
HP Allbase provides a gateway product with read and write capabilities to DB2 and uses LU6.2
data communication. Most other gateway approaches usually require a TCP/IP connection which
is usually not a viable option on an existing MV system.
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An extension of the database-centered approach is called the "data warehouse" popularized by
IBM but originally developed by W.H. Inmon. Data is extracted from the original sources and
loaded into a "warehouse" database that provides services to individual departments or end users.
This allows for the historical retention of data and also for the transformation of the source data
into forms that are more appropriate for analysis and decision support. The underlying assumption
of the data warehouse approach is that there are two kinds of information systems: operational
and informational. They contain different kinds of data and serve different purposes. Operational
data with its focus on current data is not suitable for historical or time-based analysis and must be
transformed via the warehouse architecture into a more suitable form. A technology for accom-
plishing the data warehouse architecture is IBI's EDA/SQL which prowdes connectivity to over
50 data sources using their own speclahzed gateways

The database gateway has been the conventional method for data access and connectivity across
networks. Limitations of this approach are the proprietary nature of the gateways, performance,
and their limited functionality.
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Gateway Extensions

Some database vendors have overcome the proprietary objections to their gateways by providing
and publishing APIs that allow third party clients to access them. IBI provides a client-side API
for EDA/SQL. Sybase has their OpenClient, OpenServer offering that provides libraries with pub-
lished APIs. Third party software packages that support the Sybase APIs can access Sybases'
gateway services. This allows clients to access other data as if it werea Sybase server. The ap-
proach that seem to be most promising in this area are gateways with published API's.

Remote Procedure Call (RPC)

A three-tiered approach based on remote procedure calls allows for the application layer of a pro-
gram to be split from the client and placed on an appropriate computing platform that is best
suited for the task it is to perform. Conceptually the RPC is very similar to the familiar subroutine
call except that it is performed on a remote machine.

Remote Procedure Call®

Client program Server program

= listen for msg()
= data(x,y,resultsQ}—"1
ro = get_data(x.y.resuitsgh Procedure get_data(x,y,results())

Processresults() | \ |

retumn results()
End procedure

Figure 5

Prior to the call from a client, the server is running and listening on a port for messages from dif-
ferent clients. Upon receipt of the client request, the server performs whatever functions necessary
(access to a database, establishing a remote connection to a host etc.) to extract data and return it
to the client. A database is not the only means used to access data. The remote procedures reside
in special "function" servers that are programs which access host systems directly through:
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® Terminal emulation. ‘

® Host platform protocols to connect directly to legacy databases or apphcatlons

® SQL queries. These servers can be written to execute SQL statements and thus provide a "call"
level style of SQL versus embedded SQL.

® Direct access to non-SQL databases as well as file systems

The software components involved in an RPC call include client and server code stubs as well as
run time libraries to facilitate connection.

RPC-Based Approach®
Client program  Server program
I = call e
stubl g g |stub
3 results (3
Figure 6

The advantage of this approach is that the complexity of the network protocols is hidden from the
programmer. The RPC mechanisms also perform some level of data conversion. On the other
hand, servers generally are written in a language such as C and require specialized skills to de-
velop. The most popular RPC software on the market are available from SUN and HP. A devel-
opment environment is available from CTG-OEC which makes it easy to create Unix servers with
PC clients using an RPC based style of communication. Using these tools one can quickly con-
struct three-tiered solutions for integrating data. These tools also provide the ability to develop
SQL servers- i.e., SQL statements can be executed against a database via a call level interface.
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Open Distributed Environments

This approach does not use a database as the central platform for integration but instead supplies
an entire computing environment with services that provide, among other things, network connec-
tivity and data access. These environments provide an infrastructure for distributed computing
environments.

OSF/DCE (Distributed Computing Environment)

OSF/DCE provides a robust computing infrastructure for developing and deploying large scale
client/server systems. It also provides security (authentication and authorization), naming services,
threads, and is RPC based. Applications need to be written in a low level language, typically C, to
use these environments. Interprocess communication is accomplished through the RPC mecha-
nism which shields the developer from the complexity of network protocols. Data exchange and
translation are also handled via the RPC services. Legacy applications would be difficult to inte-
grate without rewriting. One approach would be to write a front-end server to the legacy applica-
tion that would be DCE aware and therefore available to other DCE clients. In this case, DCE
clients would access legacy data through a specialized DCE server. This is conceptually similar to
the three-tier model described earlier. More work needs to be done to determine how to integrate
legacy applications into this type of environment.

DCE Approach

Legacy data

Lo

DCE Server DCE Client
1 |

DCE Client

P20 et

Figure 7
Summary

Legacy data can be brought into a client/server environment without having to rewrite or reengi-
neer your existing applications. Through the use of the models and technologies described,
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information integration can provide quick and measurable results in employmg client/server tech-
nologies for competitive advantage.

Case Study

The following case study focuses on the problem of integrating different inventory tracking sys-
tems. It discusses different approaches to the problem using a database-centered approach and
shows how, depending on the complexity of the systems to be integrated, a need for application
distribution and the 3-tier approach is recommended.

The business case for consolidating parts inventory discussed earlier will be used. Different divi-
sions have implemented different inventory systems. In order to facilitate the internal sourcing of

parts and the disposition of excess inventories, information on parts availability world-wide needs
to be provided.

Database-centered Approach

Database-Centered Approach

(Two physxcal tlers)
Server/HP 9000 Server/HP 9000
Inventory . Inventol
L0 ry
Application 1 Application 2
Batch
Batch
Load Load

- =
\/

Client

Figure 8
In this approach, you can see a physical implementation done according to 2 or 3 tiers. However,

the data access methods in both cases is still primarily two-tiers. Data from the existing inventory
systems are batch-loaded into a database that resides on the same platform as the application. The
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databases are responsible for translating the inventory data into the integrated view of data as well
as any necessary data type and format conversions. The client can be any one of the front-end
packages supported by the database vendor. Communication is done using common SQL API's.
In this approach, the environments are similar enough to support the same database that acts as
the "data integrator." Inventory records for parts are loaded into the local database. The client
then issues requests to each database to obtain parts inventory. This method does not provide
real-time status on inventory. In this case, management and control of data is retained at the origi-
nal source sites.

Database-Centered Approach (3 physical tlers)
Existing Data

Hosts| « < _

[~
| Inventory
3

Batch
Load \ Server

Consolidated|5 /
Inventory |

Client

Figure 9

This approach illustrates the use of a gateway to access data as well as the introduction of a mid-
dle computing platform that is separate from the platforms where the legacy data resides.

This method uses gateways to access two of the source databases. In this case, the database ven-
dor is able to provide specific gateways that fit this situation. Consequently, real-time information
from inventory database 2 and 3 can be obtained. Please note however that for database 1, data is
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still loaded in batch. In this case, another issue to address is responsibility for control and man-
agement of the data in the middle-tier. : :

RPC based approach
Three-Tiered Approach
~ - ~ Existing data : -
Hosts|
Custome!
Orders Inverzltory lnve;ltory
A o e 1
1 1 |
Server| Y
: Function | _ Function
server .server
A
N y
Clients |visual Ok Motif Power-
Basic : Card builder

Figure 10
This solution uses a 3-tier approach based on RPCs. Functionality servers have beenput in place
to handle communications to the source systems. These provide real-time access to inventory
data. In this case a customer order database is added to show that real-time data can be extracted
from customer orders and inventory (perhaps to provide available to promise information for
shipping) using a function server. In addition, another database is provided in the middle-tier to
provide historical reporting. This database is queried using a functionality server that provides
standard calculations which can be used by other clients. In this case, because of the functionality
servers, a more varied client base can be supported. Lock-in at the database level is avoided. On-
line access to the host systems is also provided. Overall, the approach provides more flexibility
and also allows for the distribution of application logic. A two-tiered data access is shown with
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the Powerbuilder client directly querying the data warehouse. This is a hybnd approach which
combines the best of both two-tier and three-tier approaches.

DCE

In order to use DCE the appropriate infrastructure must be present on all part1c1patmg machines.
DCE servers would then be written on each platform to extract data from the legacy systems.
Since DCE is not available on all platforms at this time, one could use DCE as the communica-
tion mechanism between the function servers and clients above and use traditional methods of ac-
cessing the legacy data. A DCE based approach in this mixed environment would appear similar
to a three-tier model.
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Paper 6014

Using Application Response Times as a Metric
for Service Level Agreements

Doug McBride
Hewlett-Packard Company
- Performance Technology Center
Roseville, California

Background

Current day computer applications are, for the most part, interactive in nature. Whether it
be simple text-oriented prompts and responses, or sophisticated high resolution GUIs
(Graphical User Interfaces), the man-machine interface has moved from a batch
orientation of the 50's, 60's and early 70's, to -an interactive, on-line form  of
communication today that is almost universally taken for granted

An important measure of how effectively the computer system is worlqng for the user in an
interactive application is response time. Response time is usually measured in one of two
ways, referred to as first response and to prompt. First response is a measure of how
long it takes the computer to get from a request for service (pressing a RETURN or
ENTER key, a mouse click or:drag, etc.) to the first response, or output from the
application to the user. To prompt is the measure of how long it takes the computer to
get from a request for service (agam the RETURN key, a mouse command etc. ) until it
can accept another commund

The key interval in first response time is how long you have to wait until something
-appears that you can use to support the reason for the request. Not all information needs
to be present before you start digesting what is appearing, so you can be working on what
initially appears - or at least be satisfied that something is happening -- while other
information is being displayed. A measure of first response time is important for
information retrieval types of applications, such as reading electronic mail; retrieving a
parts explosion diagram, or getting inventory information on a particular part number.

On the other hand, in applications which require the computer be able to process a
- command or request and be ready to do another in a short period of time, to prompt
becomes the important measure. You need to be able to process the maximum amount of
work from the machine in the shortest possible time, so the machine must always be ready
'when you are. To prompt response time measures are important for data input
operations where the idea is to be able to process the maximum input transactions per unit
of time.

Ideally, all interactive appllcatlons would get instantaneous first response times so thax no

matter what you wanted to see, there was no or little perceivable delay in having that
mformatlon appear. In addition, the computer would always be ready to accept the next
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request for work, so you would never have to wait to be prompted. We all know from
experience however, that this is rarely the case if the computer is being used close to its
capacnty limits (which is where a properly utilized piece of caplta] equlpment should be
running, right?).

Given the constraints placed on an application by available hardware capacity or software
design, we also have to establish an upper limit for application response. If one goes
beyond this limit, the application to loses its effectiveness as a business tool and at some
point, fails to achieve the requirements it is supposed to meet in order to solve the business
problem is was designed to solve. Even before the application meets the point of failure
however, it will usually adversely affect productivity due to pacing, inconsistent service,
and other problems that lead to poor human factor issues and reduced productivity.

Response Time in SLAs

Response times are an ideal measure for the establishment of Service Level Agreements
(SLAs) for interactive applications. Since most mature data processing organizations are
using, or are in the process of implementing SLAs, the response time metric is under
scrutiny for its applicability in many applications.

The application owner should be able to specify what the maximum allowable response
times (whether for first response or to prompt) for that application, as well as how many
transactions of a particular type can fall outside of an acceptable range of response
(percentiles). These response times can be derived by understanding the characteristics of
the application, the problem it is intended to solve, the tolerances of the intended user
audience to absolute response, acceptable variance, etc.. Based upon these specifications,
service level objectives can be established by the data processing organization within the
company, and the response time metrics tracked for compliance.

Sounds great to me! Anything this straightforward should be easy to specify and
implement, right? These spiffy measurement tools everyone talks about should be able to
give me the measured response times on a per-application basis, and I'm all set. Let's go
doit! Satisfied users, here we come...

The Problem

By now you've probably figured out there's got to be a catch here somewhere, and of
course, there is. As spiffy as our performance and resource management tools are, they
don't do very well at response times. No provider of tools, regardless of platform (even
IBM!), can easily provide response time information in a way that is totally meaningful to
all applications. Why? Glad you asked. Let's explore the topic a little bit and see why.

What we really want to see in our response time measurements, whether to first response
or to prompt, is data pertaining to a particular transaction type. A particular application
may have one or two primary transaction types, or it may have several, all having distinct
response characteristics and resource requirements. When we relate this to how our
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measurement technology gathers the data to report response times, it becomes apparent
where the problem lies.

How do we get the response time data the measurement and reporting tools give us?
Here's a quick explanation:

First of all, the operating system must be instrumented (counters and trace facilities) to
gather data pertaining to response times. In addition, there must be assumptions made by
the engineers who write and insert this instrumentation regarding what devices will be used
to support interactive applications to insure data is collected at the proper places.

Currently, those assumptions are that interactive applications are terminal based, so we
capture information on how data moves to and from terminal devices. This may be on a
character-by-character, line-by-line, or screen-by-screen (block mode) basis. Some
assumptions are also made as to how the terminals are attached and communicate with the
computer system.

If we measure the time from the satisfaction of a read request to the next request for a
write, we have simple first response time information. If we measure the time from the
satisfaction of a read request to the next request for a read, we've captured response to
prompt. See Figure 1. below for an illustration of these response definitions.

Terminal Read Satisfied

X Start of Next Write

X
Attt ———

" "First Response” Read Posted

X Terminal Read Satisfied
X
“To Prompt” etc., etc.
"Think"

TiM® e

Figure 1.
Response Times Illustrated

The validity of these response times depends totally on the belief that a transaction is
defined by the simple assumptions stated above. Although it's an easy thing to blame the
hardware vendors or other providers of operating systems for not caring about us getting
our valuable response time data, there are reasons for this weak link which I'l cover
shortly.
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I can see the wheels turning in your head at this point. What if our application's
transactions:

1. Don't follow the simple definition of a transaction as posed above?

2. Isn't based on a terminal, and hence doesn't have response time instrumentation?

Obviously, our simple and straightforward response time situation just got more
complicated.

On the other hand, consider some of the problems facing the engineers responsible for
reportmgresponsetlmesoutoftheoperatmgsystzm

v Howdomlmowwhatthelog:caldeﬁmhonofatrmsactlonlsfrotntheuser
perspective?

Y How can we measure end-to-end response times when there is a network between the
human interface and the computer? :

v How canwe account for measuring response times on devices, the characteristics of
which we may know little or nothing about?

v How can we handle applications where the same programs elicit different definitions
of transactions based upon different sets of users?

In defense of these engineers, this is tough set of problems. There is work going on to
provide more flexible solutions for end users to get transaction response times which fit
their own definitions, rather than someone else's. This will result in more easily
implemented solutions in the future. But for now...

So anyway, we rarely get response times from our tools that reflect actual application
response times unless by chance the way our application works matches the way the
operating system gathers the data. Or, we may get absolutéely no response time
information at all if the device we use for the human interface has no instrumentation
associated with it.

Some Solutions
Because we can't get good response times we shouldn't use response time as a key metric
in our service level agreements right? No! There are other ways to get meaningful

response times, as well as hope on the horizon for a better more encompassing way to get
this data. These include:
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1. Being able to relate our definition of a transaction to the data we get from the
operatmg system (post-process the data).

“2. Telling the operating system where transactlons start and end in our programs so it
knows what we know.

3. Not asking the operating system to capture response times for us and instead, do it
ourselves.

In the traditional world of mainframe performance analysis (spelled I-B-M M-V-S), the
typical way to handle this problem is to post-process the data as mentioned in item 1. The
instrumentation in their operating system or TP (T ransaction Processmg) monitors such as
CICS, capture response times as described above. By understanding the relationship
between the data captured by the operating system and how the transaction actually works,
we can process the data to give us more "real" response times. Example:

Our application uses character-based prompts and replies to gather order entry data. We
know it takes, on the average, 12 - 15 read-write transactions in the sense defined by the
operating system. We'll call these a physical transaction. By summing the individual
physical transactions that make up our logical transactlon, we can get an idea of how long
it took to process the entire order.

We can go back and study individual physical transactions if ‘we need to hone in on a
particular characteristic of the logical transaction. Or, we can just look at the average
response time derived for our logical transaction as a measure of system response and
provided service to application users. By having access to the data collected by the
operating system on a per-application basis, this type of extrapolation is not difficult and
glves a general idea of logrcal transaction response.

Another way of getting transaction response times relating to item 2 above, if we had a
mechanism to tell the operating system or transaction processing monitor where our logical
transaction starts and ends, the OS could compute the elapsed time for us and log it. This
solves a big problem the operating system' engineers have of knowing exactly what a
transaction means to you. It also breaks free of the dependency to a known human
interface device type, due to capturing elapsed time, rather than some event that deals
with a partlcular devnce hke a termmal

Some* intriguing opportumues come to mind regarding this mechanism, if the operating
system engineers are clever (and of course, they all are, aren't they?). "From a response
time standpoint, we can easily live with elapsed time for our measurement, because that's a
indicator of what level of service we are giving to our users. We can compare this elapsed
time against our negotiated service level and if we're in tolerance, all is well with the world.
But, if we're out of tolerance on a consistent basis, we have to fix the problem, or re-
negotiate the service level agreement, right? What if the OS, in addition to giving us
elapsed time, also gave us the associated components of system response?
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‘What I mean by components of system response is identifying what the system was doing
while processing the logical transaction and recording that activity. For instance, how
much of the time was spent actually using a CPU in the system, versus queued for one
(service time versus time spent waiting)? Same with other physical resources such as
I/O or Memory. What about the use of logical resources which also have a service time
and a potential waiting time associated with them (data base control blocks, network
access queues, etc.)?

Total response time for a logical transaction is really just the sum of the time spent
receiving service from some component of the system, and the time waiting to access that
component.  Where's a better place to find that information than in the OS
instrumentation? If we can break out the components of a user-defined logical transaction,
think of how quickly we could determine the cause of response time problems and
potentially find a quick fix (or at least know where the problem was?).

To make our current situation more bearable, we know that work is ongoing in this area
and should be available soon.

Finally, what I consider to be the best short-term solution at the time of this writing, is to
take matters into your own hands and JUST DO IT! Using existing and reported
Operating System response time data until newer, more state-of-the-art measurements are
available is NOT YOUR ONLY CHOICE.

Assuming you have control over the source code for the application, it's not that difficult to
insert your own instrumentation into application code. (This method, by the way, is the
solution of choice for most shops who want to better manage their systems, and has been
for years. Applications without this type of instrumentation are considered somewhat
immature in mission critical environments.)

This local instrumentation is accomplished by locating the point in the application code
where the application user starts the transaction through whatever mechanism is used. The
wall time is then retrieved via an appropriate system call. The end of the logical
transaction is then located in the same manner, and another call for the wall time is made.
The difference between start and end wall time is the actual elapsed time for the
transaction.

This information is written to a log file for later analysis by responsible resource
managers. Since you may not want to always log these transaction response times for
whatever reason, there usually is an application-global switch that is set through some
configuration mechanism that enables the capturing of these response times. This is
checked by some conditional statement in the code and either executed or ignored.

In this fashion, YOU GET EXACTLY THE DATA YOU NEED to support your service level
management efforts.
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Conclusion

Service Level Agreements are ideal vehicles for helping data processing management
provide quality service to their end users. Response times are the ideal metric for
measuring interactive applications from the perspective of the user within the SLA.
Although other metrics might be of interest in maintaining the underlying service level
objectives (component utilizations, device rates, etc.) for a particular SLA, the application
manager will want to see how well you're doing in human, rather than computer terms.

As we've explored in this paper, response time measurements are not readily available that
accurately reflect what application users think of as transaction response time. This is due
to limitations in current operating system instrumentation based upon the rigid definition of
a transaction. However, with a little imagination and a small amount of work, more
meaningful response times can be derived either from exiting response time data, or by
taking matters into your own hands and inserting your own instrumentation into your
applications.

As resource managers demand more support from the operating system to get accurate
response time data based upon their definition of a transaction, we should see better and
more flexible ways of delimiting transactions in our applications. In turn, we can use the
time saving logging and analysis features of most operating system performance and
resource utilization monitors rather than doing it ourselves. In addition, with access to
utilization and event data, operating system support of logical transactions has the
potential of returning information on the components of response. This data can be quite
valuable in better understanding how our applications use system resources, as well as
what we might do to minimize that use and provide better service to our users.

I believe it's a given that if you're not already using SLAs, you'll be using them or
something similar to them to help manage application performance via service level
specification. SLAs are just too easy and too well defined not to take advantage of. To
make your life easier in this regard, especially with interactive applications, raise your
voice to your OS provider and make the suggestion they can make you a better manager
(and hence, a better customer) by giving you the tools you need to effectively manage your
system.

Good luck and keep the faith! We've come a long way in a short time, and suffered less
than those who came before us (believe it or not). It WILL get better...
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Electronic data interchange, or EDI, is a business decision which will change the

“way your company works. It will substantially alter the way that data flows into
and out of your business applications. This paper explains the features commonly
offered by third party EDI software and how these can be integrated with existing
business applications to provide a true electronic interchange of data from your
trading partner s apphcatlon to your own, and vice versa.

s The questions wluch will be posed dunng tlus dlscussmn are -

What is EDI" e
- What is EDI software?
- What are the components of EDI software? ~
- How can EDI software be integrated with apphcauons‘? :
- What functions can applications provide to facilitate EDI mtcgratlon"

IL What is EDI ?

In order to understand the need for some of the features offered by third party
‘EDI software packages, it is first necessary to briefly discuss the current standards
 used to prepare EDI-formatted data, the methods employed to transport this data
to and from trading partners, and the methods of acknowledgmg the integrity of
the received data that are commonly used.

‘The standard deﬁnitionof EDI is "the au,tomatgd, computer to computer exchange
of structured business documents between an enterprise and it’s trading partners’.
The form of these documents is based upon the use of industry, national and
international standards. However, this definition fails to emphasize the strategic
impact of EDI ‘upona corporation, and is loose enough to enable many companies
to participate in EDI without realizing it’s full potential. A large proportion of
today’s EDI participants have not yet integrated the transmission and reception of
EDI transactions with their business applications and are consequently failing to
reap the considerable benefits associated with the elimination of duplicated data
entry. Indeed, for some companies the savings gained from transmitting
transactions to a trading partner, rather than sending them through the mail, have
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been outweighed by the cost of re-keying outbound transactions, such as sales
invoices, into EDI software packages which are used to prepare the EDI-formatted
transactions. It is for thlS reason that I feel a better deﬁnmon of EDI would be
’the automated, applics :
documents between an entcrpnse and it’s tradmg partners Thns deﬁnmon
encompasses all of the major benefits to be gained from EDI.

B._ Standards
Although the general perception is that EDI is a relatively new technology, the
first recognized EDI transaction formats were developed by the Transportation
"Data Coordinating Committee, or TDCC, between 1968 and 1975. In EDI
terminology, TDCC developed a "standard”, which determines the methods
employed to represent business documents in a structured form. The transaction
formats which they defined were the first "transaction sets”. By 1978, it was felt
that the American National Standards Institute' (ANSI) should support the
development and maintenance of EDI transaction sets, and the ANSI Accredited
Standards Committee X12 was formed. The first published transaction sets
prepared according to the ANSI standard appeared in 1983 and have been revised
several times to date. TDCC also encouraged the grocery and warehousing
industries to develop their own transaction sets. By ‘late 1982, the Uniform
Communication Standard (UCS) was established and transaction sets were made
available for the grocery industry. Around the same time the Warehouse
Information Network Standard (WINS) was finalized and transaction sets were
provided for use by the warehousing industry.
The period from 1978 to 1982 has been called the "enlightenment phase™ where
selected companies in selected industries began using selected EDI transactions.
During the following years up to 1986, the "development phase” incorporated the
expansion of the national standards to cover more industries. A similar expansion
of national standards was experienced in the UK and Europe. The development
of an international EDI standard began in 1985 and the first EDIFACT transaction
set, or "message”, was published in draft form in 1988.
Multiple standard formats for business transactions began to become a serious
problem for those companies whose business crossed the artificial boundaries set
up by the fore-mentioned regulatory bodies. As we will see later, industry bodies
which were new-to EDI began to develop guidelines for implementation of ANSI
" X12' transaction sets within their own mdustry rather than develop new EDI
standard formats for their own needs.
There has also been a great desire in recent years to consolidate the national
standards under one national EDI standard and accordingly the TDCC, UCS and
WINS transaction sets are all currently in the process of redefinition according to
" the EDI syntax rules laid down by the ANSI Accredited Standards Committee
X12.
The desire to adopt a single natlonal standard is now beginning to encourage a
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drive towards a single international EDI standard, EDIFACT. X12 transaction sets
which employ the EDIFACT syntax are already in the process of definition, and
the ANSI X12 membership recently voted to adopt EDIFACT as the single EDI
syntax to be used for development of transaction sets after the release of Version
‘4 of the X12 -American National Standard, which is expected in 1997. Most of the
European national standards bodies have developed similar plans to those adopted
‘by X12. :

You may well be wondermg how the hlstory of standards development affects
your own company and why it is relevant to a discussion of integration of EDI
with business applications. The main reason, that you should be aware of the rich
tapestry of EDI standards and transaction sets that are currently available, is that
you may well have trading partners- who require transaction sets from one or more
of these EDI standards. Even if you are lucky enough to be a member of an
industry where is single EDI standard like ANSI X12 is the only EDI syntax used
for transaction sets, it is likely that your trading partners will have implemented
different versions of the transaction sets. These facts can have a considerable
impact on the features which you require of third party EDI software.

As I mentioned earlier, the trend for industries to recommend the method of
implementation of EDI transaction sets to be used in their industry has replaced
the desire to proliferate more EDI standards. The transaction sets defined by the
EDI regulatory bodies such as ANSI X12 have now by necessity become
extremely complex. For example, a single purchase order transaction set is
required to service industries as diverse as the chemical and grocery industries.
Both industries may use only 20-30% of the fields, or "data elements”, defined
for the transaction set and it is likely that these will overlap in very few places.
Consequently, industry action groups such as the Automotive Industry Action
Group (AIAG), the TeleCommunication Industry Forum (TCIF) and the
Voluntary Interindustry Communications Standards (VICS) committee have
recommended the data elements which should be used for each transaction set and
‘what data they should contain. This has certainly been a contributory factor to the
growth of EDI implementation over the past few years, as it has removed some
of the uncertainty associated with establishing which data should be exchanged
with your trading partner. However, if you trade with multiple industries, it adds
another level of complexity and another variation to the format of a particular
transaction set. ;
Consequently, you may need to estabhsh from your trading partner for a
transaction the following information :-

1. Which EDI standard is employed

2. Which industry-specific implementation guidelines were used

3. Which transaction set represents the transaction to be exchanged

4. Which version of the transaction set has been used
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- ication Method v ‘ .
In the early days of EDI, data was transported to a trading partner on magnetic
tape, or a direct connection was established between the trading partners’
computers.- However, the variety of magnetic tape formats and communications
protocols available made it impractical for a company to establish direct
communications with every trading partner. Third party value added networks
(VANS) provided the solution to this problem. They provide a store and forward
‘mailbox service to allow transactions to be sent to and received from multiple
trading partners who will probably have different computer systems, and who may
be using different communications protocols.: However, some of the major EDI
trading partners, such-as Chrysler- and Wal-Mart, have found it practical to
maintain their own communications network to establish direct connection to their
trading partners, and for large volumes of transactions, particularly invoices which
are not so time-critical, some trading partners still exchange data on magnetic
tape. Third party EDI software should be able to aocommodate any of these
methods of data mterchange

In order to ensure that the EDI transactions communicated to a trading partner
were received and were acceptable in terms of the semantics and syntax of the
EDI standard employed, the functional acknowledgement transaction was
developed. This transaction informs the trading partner who transmitted the EDI
transactions which individual transactions the receiving party actually received,
and whether the format of the transactions complied with the semantics and syntax
of the particular version of the EDI standard under which they were prepared.
This obviously provides two more requirements for third party EDI software :-

1. Ability to create functional acknowledgements from inbound transactions
2. Ability to ensure that functional aclmowledgements are received for all
outbound transactlons

- There is also usually an agreed tumaround time for functional aclmowledgements

between trading partners, and it may well be that the third party EDI software
package will be required to check whether each functional acknowledgement was
received within this time limit.
A further level of aclmowledgement which is starting to be employed particularly
in the automotive industry, is the application advice. This transaction takes the
acknowledgement process one step further than the functional acknowledgement
as it conveys information on either the acceptance or rejection of a transaction by
the receiving application, and the reasons for rejection:if this occurs. In the long
term, this method of informing the sending party of transactions rejected from the
receiving application will become commonplace. -
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Now that we have looked at a brief overview of the development of EDI
standards, methods of communication and acknowledgement of data integrity, we
can consider the reasons for employing third party EDI soﬁware to manage the
interface wnh trading partners.

However, before we are able to discuss the benefits of using EDI software, we

“need to look at the total process from the. originating application to the target
application. Trading partner A originates a transaction from his application. It is
transformed into an EDI-formatted transaction and sent to trading partner B’s
mailbox on a value-added network using an EDI software package. Some time in
the future, trading partner B retrieves the data from his mailbox and transforms
it into a format which his application can read. Once again an EDI software
package is used to execute the communications and data transformation. Now let
us look at the benefits of using a third party EDI software package.

A. Bridge to EDI Standards

Third party EDI software provides a bridge from the internal business systems
environment, where data is held in proprietary formats, to the outside world,
where transactions are now being electronically communicated as EDI transactions
formatted accordmg to one of the EDI standards

B!l lications from EDI Standard A
As was mentioned earlier, the EDI standards have developed over the past two
decades and they continue to be refined. Each transaction set defined under a
particular standard may have several versions which have been implemented and
which are currently in use. Third party EDI software should provide the user with
the ability to define neutral or generic file formats for inbound and outbound
transactions which can be transformed into any of the required versions of the
EDI transaction sets. If this can be achieved, it enables the user to ‘insulate
internal busmess apphcatlons from the ever—changmg external world of EDI
standards. :

A further level of sophistication which needs to be made available is the ability
to satisfy the needs of multiple trading partners from the same internal inbound
or outbound generic file format. The user should be able to specify to the EDI
software package which version of a particular EDI transaction set should be sent
to or received from a particular trading partner. The user should then also be able
to ‘specify that this trading partner expects to send or receive transaction sets
prepared according to a particular set of industry-specific implementation
guidelines, or that this trading partner has a unique set of requirements for the
implementation of this transaction set.
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D.C iable i . fictable fixed fi : ’
Bespoke and third party business applications generally manage files or databases
consisting of fixed length records comprised of fixed length fields. EDI
transactions are constructed from variable length records, or "segments”, which
are constructed from variable length fields, or "data elements”. EDI transactions
can be furt