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Nicholas Zvegintzov
General Chair

Message from the General Chair

As General Chair of the Conference on Software Maintenance 1985 (CSM-85), I find myself sitting in
an honorable seat. CSM-85 is the second open research conference in the topic of software mainte-
nance, following the pioneer steps of the Software Maintenance Workshop of December 1983, chaired
by Norman F. Schneidewind.

CSM-85 defines software maintenance as the enhancement, restructuring, and correction of software in
production use. Everything in our society, from national defense to children’s toys, runs on software.
The job of maintaining and enhancing that software is an important trust. It is also a daunting
intellectual problem, and an organizational challenge for an era of mature software.

The logo of CSM-85 shows the world held in a human hand. The ancient Greeks thought of the world

as an immense weight on the shoulders of a giant, Atlas. In 1985 we see the world as small and fragile. It
is in our hands.

The logo was designed by Washington, DC area artist Gabriella D’Andrey. She told me: “I looked at
the emblems of other computer organizations and they were mechanical. I feel that the ideas in software
maintenance are very emotional and I wanted the logo to match that feeling.”

I think Ms. D’Andrey’s obscrvation gives an idea of the excitement and dedication with which everyone
approached CSM-85. I cannot express how much has gone into this conference on the part of 6
members of the Conference Committee, 17 members of the Program Committee, 69 referees, one
keynoter, 53 paper authors, 28 panelists, 11 vendors, the staff and members of the sponsoring and
cooperating organizations, and the attendees.

Thank you all. It was worth it.
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Robert S. Arnold Roger J. Martin
Program Co-Chair Program Co-Chair

Message from the Program Co-Chairs

The Conference on Software Maintenance 1985 (CSM-85) has created a forum in which software
maintenance researchers and practitioners may talk and share, and in which the latest progress on
software maintenance is made readily available to the computing community. We hope that CSM-85
has achieved its goal of advancing the state of the software maintenance art and of its practice both for
the CSM-85 attendee and for the reader of this volume.

Creating CSM-85 has been like constructing a large office building. The CSM-85 Conference Commit-
tee, consisting of Robert Arnold, Roger Martin, Wilma Osborne, Donald Parker, Norman Schneide-
wind, and Nicholas Zvegintzov, conceived the conference in carly 1984. The IEEE Computer Society
and the Data Processing Management Association, as financial sponsors, supplied the “venture capital.”
The IEEE Computer Socicty suggested a conference site. The Conference Committee created a
conference architecture and a construction plan. The authors of papers and proposers of panel sessions
supplied the “raw materials.” The Program Committee and the referees acted as quality control. The
Conference Committee, the Program Committee, and many others helped fill the conference with
worthwhile sessions and oversee their success. Employers of the CSM-85 volunteer workers provided
much appreciated support in allowing their employees to help. The National Bureau of Standards was
particularly generous in its support. To all parties involved, thank you.

We thank all people who submitted papers and panel ideas to CSM-85. Recognizing these papers’
significance, we tried to create a fair evaluation process. The papers were refereed without the referees
knowing who authored them, which reduced potential bias in referees’ reviews. The papers were
selected by the Program Committee based on the referees’ ratings and the relevance of the paper to
software maintenance. We originally received 52 papers for consideration, of which 27 were accepted
and are published here.

We thank Laszlo A. Belady for being our keynote speaker and Professor Ben Shneiderman for sharing
his and his colleagues’ current research in their invited paper.

We look forward to the next CSM and further significant progress in making the need for “mainte-
nance” all but disappear. The victory of the CSMs will be when the need for software maintenance will
be no more. Until then, we hope the reader finds in this volume valuable ideas for placing software
maintenance under ever firmer control.
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AN AUTOMATED SYSTEM FOR CONTROLLING OPERATIONAL PROGRAM AND JCL CHANGES

David L. Wiggins

Texaco, Inc. CISD - P.0O. Box 37327 - Houston, TX 77237

Abstract

The need to automate control of operational
program and JCL changes arose due to two fac-
tors. First, it was impractical to establish a
control group to handle the change activity for
the DP shop which is dispersed into two ge-
ographical areas. Second, the production pro-
gram controls at the application level were
inadequate and nonstandard as sn internal EDP
audit revealed. These factors caused a project
to be established that sought to correct the
deficiencies of existing control procedures and
standardize the change activity between the
application areas.

This paper will discuss specific strategies
used, products developed in-house, products
purchased from vendors, and special interfaces
between in-house and purchased products.

Environment

This control system is currently operating
in an IBM JES3/(MVS-MVS/XA) environment. The
system is written in PL/Il and Assembler 1lan-
guages and makes use of the IBM Interactive
System Productivity Facility (ISPF) - Dialog
Management Services. It is designed to inter-
face with the PANVALET program product from
Pansophic, Inc. as well as other software pro-
ducts which will be discussed later.

Background

An internal audit of DP activities severely
criticized the procedures used by application
support personnel to modify program code and
JCL. The auditors, in examining Job Control
Language (JCL), found that programs were being
executed from non-standard execute libraries
such as load libraries cataloged under private
TSO0ids. Another critical issue identified was
that the source code for the execute module
could not always be found and when present was

CH2219-4/85/0000/0002$01.00 © 1985 IEEE

not necessarily the version executed in the
production environment.

Library Management Project

Based on the audit report and the desire to
standardize change procedures within opera-
tional programming {maintenance) application
areas, a project called the Library Management
System (or LIBMAN, for short) was initiated.
Development of the control system was complex
to a degree that it was implemented in two
phases. The first phase addressed controlling
the program code changes of operational execute
(load) modules and JCL changes to PROCLIB. The
second phase addressed changes to the opera-
tional JOB decks, notifying operations auto-
matically when changes are made to JOB decks,
generating special scheduling instructions to
be transmitted to operations, and supports the

release concept of installed application system
changes.

Phase 1

Controlling Program Code

Company standards required that all pro-
duction source code reside on PANVALET 1i-
braries. Prior to the implementation of LIBMAN,
all production source code resided on a single
PANVALET library. However, in the audit report
it was noted that there was inadequate security
on individual members of the PANVALET library.
LIBMAN increased access security by splitting
code into multiple PANVALET libraries that were
set-up by functional areas, using existing
member name standards. Next, a standard set
of dataset names was established for the exe-
cute libraries with a one-to-one correspondence
between the PANVALET and execute libraries.
Each functional area within LIBMAN has a des-
ignated person who serves as a system integrity
manager. This person is allowed to bypass the
LIBMAN software for updating execute libraries

H
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. in special circumstances. An example would be
copying vendor-supplied load modules when
source code is not provided.

The ACF2 security software product allows
controlled updating of the execute libraries
via its program-pathing facility. This facil-
ity allows write-access to the execute library
only if the updating is done by a program exe-
cuted from a specific library. The updating
is done in a batch environment with a job gen-
erated using the Dialog Management Services of
ISPF. The batch job executes a program that
causes a member to be extracted from the
PANVALET library, compiled and link-edited into
the execute library. Other functions of this
program are enforcement of standards for member
names, validation of linkage editor control
statement formats, and writing the compiler and
linkage editor messages to a disk file. After
compilation, the modified production code and
the previous production code are compared using
the IBM product SUPERE. The differences are
also recorded to the disk file. This disk file
is later processed for creating tapes for use
by the company document processing department
to create microfiche for audit purposes. Ca-
pabilities exist to compile multiple PANVALET
members using the same compiler or mixing com-
pilers, to conditionally link-edit execute
modules, to link-edit into IMS-DC/DB execute
libraries, and to analyze COBOL code using the
software product SCAN/370 (which checks for
unencountered procedures, builds hierchary
charts, etc.).

Thus, a typical change process for program
modification would be as follows:

1. Using LIBMAN, retrieve current source from
the production center and place it on the
work library.

2. Edit the code, making the required changes.

3. Compile, link-edit, and test the program
using test libraries and data.

4. Assuming successful testing, store changed
code back on the work library.

5. Again using LIBMAN, fill in the appropriate
responses, indicating that .the production
code is to be updated using the work 1i-
brary source, compiled, and linked to the
production execute library.

Controlling PROCLIB JCL

I+ is a company standard that all job decks
should execute catalog JCL procedures (PROCS).
However, in the audit report it was noted that
there was inadequate security on individual
members of the PROCLIB library. For performance
reasons, LIBMAN uses a different approach than

that used to increase the security on program
code. LIBMAN, instead of creating multiple
PROCLIBs, set up an ACF2 resource database that
contains the first four characters of the mem-
ber name. The company has been using a stand-
ard scheme for these characters for several
years. The ACF2 security software product then
allows controlled updating of the PROCLIB 1i-
brary via its program-pathing facility. The
updating is done in a batch environment by a
JOB generated using the Dialog Management Fa-
cilities of ISPF. The Latch job executes a
program that checks the resource rules to see
whether the programmer who submitted the job
is authorized to update that member. In addi-
tion, any STEPLIB JCL statement found is
checked to ensure that an approved execute 1li-
brary is specified. Any changes made to the
JCL are recorded into a disk file which is used
as an audit trail of requested changes. A
later enhancement to this phase involves the
use of a product from Diversified Software
Systems Inc. called JOBSCAN (formerly PRESCAN).
This product scans the updated PROC to check
the syntax of the JCL. It also has a facility
for loading a in-house written routine which
is used to check standards for disk dataset
allocations, EXPDT coding for tape datasets ,
and MSVGP values according to each JES Global
site.

Phase IT_

Controlling JOB Deck Changes

Phase II of LIBMAN seeks to control job deck
changes. However, in the case of job decks,
the update will not be performed automatically
since operations personnel is delegated final
control over the production JCL decks. In order
to notify operations that a job deck change is
ready for implementation, an inter-office memo
is generated and sent to a printer located in
the operations area. Phase II also generates
similar memos for special scheduling requests
when required.

Supporting the release concept of system change

Phase II of LIBMAN also was designed to
handle a release concept of program code
changes. The release concept, as defined for
our purposes, involves the packaging of re-
quests for modification to installed applica-
tions. To support the concept, an additional
level of -PANVALET and execute libraries was
created. Using this strategy, it is possible
for support pe-sonnel to back-out a release
quickly and eesily without having to restore



the previous source code and recompiling that
code. Now the previous production module can
be executed by simply changing execute library
references. After a release is successfully
installed and is now to be the production ver-
sion, the system integrity manager has the ca-
pability to move all source and execute modules
from the release libraries into the production
libraries with a single request.

Management Reporting

Phase II of LIBMAN also was designed to
provide daily change activity reports for sys-
tem integrity managers and supervisors. Re-
ports are created listing all programs that
have been compiled and linked, all JOB deck
changes that have been reguested, and all JOB
scheduling changes that have been requested.

COMPUTER
CENTER

COMPILE &

PRODUCTION

RELEASE PRODUCTION

SOURCE CODE A EDT SOURCE CODE PROCLIB
(MASTER) (stave) {MASTER)

(SLijji—”J

RELEASE
LOAD
MODULES
{MASTER}

PRODUCTION
LoaAD
MODULES
(MASTER)

PRODUCTION

Additional Enhancements

The following enhancements have been made
to the LIBMAN system since Phase II was imple-
mented:

M When changes are made to a broductive job
~deck, the resultant job deck is scanned

using the JOBSCAN product previously men-
tioned.

®* Test load modules can be generated for the
work PANVALET libraries.

* Management reports from different pro-
duction centers have been combined into a
single report which resides on a disk file.

¢ After CICS and COM-PLETE were installed,
application program libraries were placed
under LIBMAN control.

* ADF source code updating. is now controlled
by LIBMAN.

o Interpretative code (SAS, RAMIS, etc.) is
placed into a protected PDS by LIBMAN after
retrieval from PANVALET.

PRODUCTION PERMANENT TEMPORARY

uTiLITY PRODUCTION PRODUCTION

CONTROL CARDS JO8 DECKS JOo8 DECKS
(SLA VE) (stave)

OPERATIONAL
APPLICATION
SYSTEM

Figure 1 LIBMAN Logical View

— PRODUCTION



Summary

Figures 1 and 2 show the logical views of
datasets controlled and used by the LIBMAN
software in the Production and Development
Computer Centers. When the Production and De-
velopmental systems are physically the same
hardware, some of the master-slave relation-
ships no longer are required and the master
dataset is the only one that exists.

The LIBMAN software was able to address and
correct most of the deficiencies reported by
the internal EDP audit department. Use of
LIBMAN has standarized the procedures for mak-
ing program code, job deck JCL, and PROCLIB JCL
changes. This standarization has resulted in
an additional benefit of eliminating the
learning curve that previously existed when
each maintenance area had their own method of
controlling program updates. This has facili-
tated the rotation of persomnel within the op-
erational programming areas. Its use has also
extended into the transition for turnover of

COMPILE &
LINK=EDIT
DIRECTIVES
{MASTER)

WORK RELEASE
SOURCE CODE
(sLave)

WORK

SOURCE CODE
i\:J

DEVELOPMENT

applications from developmental project teams
to operational programming teams.

Vendor Software Products

Further information about certain software
products mentioned may be obtained by writing:

. Internatinal Business Machines Corp. (IBM)
concerning ISPF and SUPERC,

* Diversified Software Systems Inc. (DSSI)
concerning JOBSCAN,

. Group Operations, Inc. concerning
SCAN/370,

. Pansophic, Inc. concerning PANVALET, and
* Cambridge Ctystems Group concerning ACF2

which was developed by SKK, Inc. of
Rosemont, Il. '

FRQDUCTION
UTILITY
CONTROL CTARDS
(MASTER)

S

PERMANENT
PRODUCTION
JOB DECTXS
(masTE®)

TEWP2RARY
PRODUCTION
JOB DETKS

!

N

Figure 2. UBMAN Logical View — DEVELOPMENT



AUTOMATED CONFIGURATION MANAGEMENT ON A DOD SATELLITE GROUND SYSTEM

Kathleen B. Christian

Sandra H. Zucker

General Electric Space Systems Division

P. O.

ABSTRACT

An automated Configuration Management
System (CMS) was developed at General
Electric and is in use on a DOD Satellite
Ground System maintenance contract. CMS
improves and enhances the manual techniques
for project tracking and change control and
allows for reliable management of large
projects. Because CMS works with any file,
it can perform Configuration Management on
all items in a configuration. The CMS
Bookkeeping and Status Accounting forms are
displayed on a terminal and the user is
guided into filling them out correctly.
New configuration items or changes can be
entered into the system only after approval
has been supplied by the proper authority.
Since a common project data base is built
by CMS, visibility of current system status
is available to those who are permitted
project access. Standard report forms as
well as user defined report forms are used
when viewing the current or historic system
information. CMS not only controls the
configuration, but also the paperwork,
change approval cycle, and the quality of
the product.

INTRODUCTION

When a DOD Satellite Ground System
went into the maintenance phase, and
multiple versions of the Ground Systen
software were required, it was decided to
use the automated Confiquration Management
System (CMS). Although the Ground System
software was developed for the  MODCOMP
computer and the CMS program
Digital Equipment Corporation (DEC) VAX
11/780, it was expected that enough
benefits would be derived from the control
of source code files and Configuration
Management (CM) paperwork to warrant the
acquisition and the use of the VAX tool.

ran on a

A prime concern of the software
maintenance phase was the control of
software modifications made as a result of
customer requested enhancements, upgrade of
Vendor hardware and software, and software
rework for the correction of problems found
at the -‘field sites. This was a very
difficult CM chore since each of the Ground
System field sites contained different

CH2219-4/85/0000/0006$01.00 © 1985 IEEE

Box 8555
Philadelphia, Pennsylvania

19101

hardware and software configurations. Each
site had approximately 1000 source modules
and over 300,000 1lines of code. The
controlled master copies of all the
Satellite Ground System software versions
as well as associated documentation and
manuals had to be stored and maintained.
An automated Configuration Management
System was needed to facilitate and control
the process of analyzing and approving
problem reports and enhancement requests,
integration of multiple modifications into
a software release, validation of new
versions of software, and tracking
associated documentation. We believe CMS
is the only software program that
integrates code control and forms control
for Configuration Management. It merges

the paperwork with the control so that
changes cannot be made without the proper
approvals. By combining the two into a

data base, we are able to generate unique
status reports on this information.

AUTOMATED CONFIGURATION MANAGEMENT SYSTEM

CMs was developed at GE under an
project in 1982. The objective
automate the manual procedures used for
change control, confiquration item (CI)
control and identification, and status
accumulation and reporting for software
projects. The result was a program that
can perform the major functions for
identifying, controlling and tracking of
any CI. A paperless system where forms are
filled out at a terminal, where users are
aided by system prompts and help responses
to questions, simplifies CM procedures.

IR&D
was to

Because large projects require a high
degree of coordination, a single master
data base - accessible to all project
personnel via a computer terminal 1is a
necessity. CMS has a master data base
which is protected and cannot change unless
the proper approval has been entered. The
status data base 1is available to enhance
project visibility, aid in coordination of
activities, accumulate historical data and
improve product quality.
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CMS executes on a -DEC VAX computer
using the VAX/VMS version 3.5 or-higher
operating system and the VT100 terminal.
CMS requirés thé use of -the VAX/VMS Common
Datapool Dictionary (CDD} version 3.0, the
Datatrieve ' program version 3.0, -and the
Forms Management System (FMS) version 2.2,
These programs are used to create, update,
and access the data base for CMS. The CMS
user interfaces only with the common
environment of CMS so that the man-machine

Ainterfiace is the same ‘for all CMS
"functions. CMS requires a minimum of 9000

blocks of  disk space ‘to execute. In

‘addition to this space, CMS tequires disk

space  needed for ° controlling the

_configuration items.

" USER FRIENDLY

Because CMS must handle many different
types of wusers, its man-machine interface
is very user friendly. It is menu driven
with ~a HELP feature: avallable at any
prompt, and where the prompt responses are
almost always obvious. Each response is
assigned a priority 1level so that only
those users having pagswdords which allow
fpi’this priority may execute the response.
All CMS transactions may be saved on:a: file
during a session for future ‘retrieval and
printing. K oo N R

]

STATUS ACCOUNTING

' The bookkeeping and the related forms
required by Configuratfon Management have

‘been standardized and computerized for CMS.

Discrepancy Reports, Change Proposals and
Work Orders are entered into the system on
a form displayed at a terminal. The CMS
System performs error checking, £fills in

‘known  data (e.g.;, form identification

number and date), provides a HELP facility

-for explaining the needed data fields, and

rejects records containing detected errors
indicating -the field in error. New CIs or
changes to items already under control -are
accepted into the system only a¥ter the
paperwork for them is complete, properly
approved, and follow project standards.

CONTROL AND TRACKING

The control and tracking of the CIis of
a project is accomplished in CMS with three
controlled areas of storage; Development,
Test and Release. Each area contains a
tree defined by the project manager which
reflects the project structure. The tree
18 used to locate, control, and logically
link the CIs of a project.

The nodes . are collections of items
(directories). These items may be files of
source code in any language, executable
code, object . modules, command files, data
base files, documentation files, test
procedures ~ and/or hardware descriptions.
Figure '1: shows the tree built for the
Satellite Ground System software. At each
level a single node is taken and further
defined into its next level of structure.
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