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tion. Procedures were developed for the conversion, for the production sys
tem, and for Plan B, the procedure for going back to the old system if the new 
system malfunctioned. After a week of day and night activity, however, the 
system did not work. The -online data communications portion of the system 
worked reasonably well, but several batch programs did not, and there was 
not enough time in the day to finish the cycle. Plan B went into effect, and the 
existing system was reactivated. After frustration levels began to decline, a 
new target date was set for late January 1980. 

In situations such as the one just described, a certain amount of animosity 
builds up at all levels of an organization; a we/they mentality can develop. 
November and December 1979 were spent regrouping and getting ready for 
the January target date. Tempers subsided, and recriminations and accusa
tions died down. This situation had become so tense that cooperation between 
divisional and corporate personnel was superficial and rather grudgingly 
achieved. Because of the tension, hard work, long hours, second guessing, 
and misunderstandings, individuals on each side were working in survival 
mode. 

In January 1980, however, a second attempt worked. It took all of Febru
ary and most of March for the system to settle down, but it eventually did. By 
June 1980, it was actually performing better in some respects than had origi
nally been anticipated. 

WHAT WAS LEARNED 

In the four years since data base and data base management systems were 
proposed, experience has provided some important insights. The project has 
also shown that some of the concerns about data base technology receive far 
too much attention at the expense of other important issues. 

Planning Considerations. There is a great deal of discussion and litera
ture dealing with the relative merits of data bases, hierarchical structures, and 
networks. Much of this is esoteric and primarily for the enlightenment of 
those who can understand it; it actually has little significance in the real-world 
situations in which DBMSs are found. Other factors, however, are of greater 
significance. 

The advantages of one DBMS over another is another subject that is 
terribly overworked. The applications for the proposed DBMS and the operat
ing environment into which it must be integrated, for example, represent two 
much more important considerations in selecting a DBMS. Discussing the 
relative merits of TOTAL, IMS/vS, SYSTEM 2000, and IDMS, without 
having a particular application in mind, is somewhat like discussing the 
relative athletic capabilities of Reggie Jackson, Johnny Bench, Steve Carlton, 
and Pete Rose. All are recognized and proven, but the application to which 
they are assigned is an important evaluation factor. 

Staffing and Training. Once IMS/VS had been selected as the appropriate 
DBMS, the first concern was that of staffmg. Skilled people of three types 
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were needed: systems software technicians, file and data base designers, and 
application programmers. The latter, as it turned out, required less training 
than anticipated and were productive within a couple of months. An IMS/VS 
Concepts and Facilities course, a three-day course called Application- Pro
gramming in an IMS/vS DB Environment, a two-day course called Applica
tion Programming in an IMS/vS DC environment, and another two-day 
course in IMS/vS Message Fonnat Services (MFS) were all that were neces
sary for application programmer training. These four courses offered an over
view of the concept and facilities of IMS/vS; illustrated how to write Data 
Language/I (DLlI) instructions that were integrated into PLlI, COBOL, or 
Assembler language programs; and taught how to prepare display formats for 
mM 3270 CRT terminals. (DLlI, the IMS/vS I/O language, facilitates the 
transfer of data elements, called segments, between auxiliary storage devices 
and computer memory. MFS, a utility feature of IMS/vS, acts as an editor/ 
interface between messages appearing in application programs and displays 
appearing on terminal devices.) Within two months of taking these courses 
and after using what they had been taught, programmers were producing 
executable IMS/vS application programs. 

The data base administrators and systems programmers eventually at
tended these courses, also. The DBAs took a few more courses initially and 
the system programmers took several more over an I8-month period so that 
training was accomplished both in the classroom and on the job. Members of 
both groups functioned on the job while they were learning. The courses 
taught the practical realities of using IMS/vS, the DDID, and several other 
data base management productivity aids and support products and their inte
gration into the daily data center operation. When individuals were added to 
the staffs, they received the same training as did their predecessors. 

Job Functions. Sketchy job descriptions had been written initially but 
only because the personnel department required them so as to determine job 
levels and salaries. Over time, however, these jobs began to include specific 
functions. The application programmer job description was affected the least; 
it was modified slightly to require DL/I and MFS experience. Other job 
descriptions were completely rewritten. For example, the DBA function in
cluded experience in: 

• DLiI and MFS 
• File and data base design 
• Data base definition (DBD) 
• Program specification block (PSB) 
• Data dictionary/directory (DD/D) 
• Data base system standards 
• Data base system product evaluation 
• Generation of DBD and PSB control blocks 
• Data base reorganization 
• Interface between divisional and corporate personnel 
• Data base design review 
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As the DBAs developed, they gained a wide range of technical and political 
skills. 

The data base systems software technicians evolved into a highly valuable 
group of individuals. Their skills included: 

• Data base system generations (GENS) 
• Troubleshooting 
• Supporting related data base system products 
• Perfonnance measuring and tuning 
• Interfacing with data center operations 
• Answering technical questions from various sources 
• Assisting with application implementation 
• Maintaining data base integrity (recovery and restart procedures) 
• Assisting with data base reorganization 
• Assisting with data base backup operations 
• Enhancing data base systems software 
• Handling the telecommunications software interface 
• Handling the security software interface 
• Handling the operating systems software interface 

The corporate DBAs and the data base system software technicians serve in 
support roles. The DBA primarily functions in the design and development 
stages of a project; this role diminishes, however, as implementation ap
proaches. The role of the system software technician, on the other hand, is 
minor during design and development; his or her involvement increases dur
ing implementation. Note that individuals from both groups belonged to the 
several project teams that were functioning during a given time interval. 

Standards. Because a cooperative effort between the two groups was 
required, a set of internal data base and data dictionary standards was formu
lated. These standards were issued piecemeal but were ultimately published, 
about a year after IMS/vS was installed, as an internal standards manual. 
This manual is periodically modified; Table 10-2 shows the manual's table of 
contents. 

Installation. DBAs and systems programmers had to address other situa
tions that arose after the commitment to DBMS. These situations, which are 
described in the following paragraphs, are concerned with the installation of 
IMS/vS, the DDID, and related products in the corporate data order de
scribed earlier. 

Integrating a DBMS into an existing environment probably involves in
stalling at least two generations: one for testing and development work, one 
for production. In organizations having multiple divisional users of the 
DBMS, more than two generations are needed if the existing resource billing 
system is unable to separate the various users. 

As DBMS applications are developed, several sets of fIles or data bases 
may be needed (e.g., a complete set for the production systems, a separate 
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Table 10-2. Standards Manual Table of Contents 

Section Description 
1. Naming Conventions Complete naming convention 

requirements for alllMS applications. 
2. DUI Programming Techniques DUI coding standards and guidelines for 

better performance of programs under 
IMS. 

3. IMS PU1 Programming Techniques PU1 coding standards and guidelines to 
be used for alllMS PU1 applications. 

4. MFS Standards/Guidelines Message Formatting Services standards 
and guidelines required to efficiently 
map IMS messages with devices. 

5. Library Organization and Application Complete list of test and production 
Procedures library names to be used for alllMS 

applications; IMS application PROCs 
for divisional use. 

6. User Application Code in IMS Control Information about user-written routines 
Region for data base maintenance and 

available .IMS data communications 
exits, as well as standards for using 
each feature. 

7. Broadcasting Messages and IMS 
System Commands for Divisional Use 

Identification of broadcast messages 
and switches and a list of commands 
that can be entered by divisional users 
ofiMS. 

8. DLIERROR User documentation for the IMS Status 
Code Analyzer, DLIERROR, which 
must be included in alllMS programs 
developed in or for the organization. 

9. System Trouble Sheets The Data Center System Trouble Sheet 
forms and instructions for reporting 
IMS computer system problems. 

10. System Resource and Transaction The data center forms and instructions 
Security Forms needed to transmit system resources 

and transaction security requirements 
to the IMS software staff. 

11. Data Dictionary/Directory Standards Forms and instructions designed for use 
by the systems/programming user or 
divisional DBA to define data to the 
DO/D. AIlIMS-related information to be 
defined must be entered into the 
DO/D. 

12. Glossary of Standard Abbreviations of Construction of standard abbreviated 
Business Keywords for PU1 Data keywords (commonly used business 
Names terms), along with standards and rules 

for constructing PU1 data names for 

13. Sparse Index Routines and Customized 
use in IMS applications. 

Divisional testing and implementation 
Randomizer Routines procedures for IMS Sparse Index 

routines, as well as customized IMS 
Randomizer routines. 

14. IMS Maintenance Procedures Information concerning data dictionary 
updates, Division News Data Sets, 
ACBGEN schedules, IMS production 
maintenance checklist form, batch to 
online test steps, and online test to 
production steps. 

15. IMS Restart/Recovery Applications requirements to take 
advantage of the IMS backup and 

16. Unusual Abend Conditions and 
recovery s(stem. 

Collection 0 unusual abend conditions 
Inefficient Processing encountered using IMS; also, 

inefficient processing techniques to 
avoid. 
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subset for systems or volume testing, another subset for batch and unit test
ing). Careful attention should be given to direct-access storage device 
(DASD) estimates. Experience has shown that DASD requirements are often 
underestimated. 

DBMSs in a data center environment either use or interface with the 
facilities of other software that is often equally if not more complex than the 
DBMS software itself. For example, in an IBM equipment configuration, 
interfaces must be established to such products as VSAM and VTAM. IMS/ 
VS also uses the facilities of MVS (a sophisticated operating system). Some 
knowledge of each of these facilities is necessary for the DBAs and systems 
software technicians. 

In addition to the support for the DBMS package itself, support is required 
for other related products. Included in this group is the already mentioned 
DO/D. There may also be a requirement for a report writer like MCAUTO's 
MRCS. Some users request any package that appears to facilitate their appli
cations development work. Batch Terminal Simulator (BTS) is a package that 
tests online programs in a batch environment. IMSMAP is a productivity aid 
that produces graphic representations of logical data base schemas and sub
schemas. DB PROTOTYPE aids in testing various data base structures to 
evaluate alternatives. These are just a few of many. 

Within IMS/VS-DC there is a feature known as the master terminal. A 
master terminal operator (MTO) who is, from an operations perspective, the 
owner/caretaker of the systems is required. This function is staffed with an 
individual who can respond to unexpected situations. This person must also 
act as the interpersonal communications interface for all IMS/vS users. The 
MTO is the first line of defense. When something goes wrong, the MTO is 
generally the first person on the corporate side to know about it, either 
through a message on the master terminal or a phone call from a user. 

There are some aspects of IMS/vS where timing is very important. Al
though they seem almost too obvious to state, they are sometimes overlooked 
by overly optimistic application developers. Recoveries of large-scale data 
bases, for example, can be elaborate and time-consuming. The longest outage 
during the last four years was a recovery situation that took three days from 
the occurrence of the error to the point of restoring the data bases to usable 
condition. Although the system had indicated a probable error, it was decided 
to run a day's work online. When checked at end of day, it was found that a 
major data base had been damaged. Several hours were spent planning recov
ery, several more executing it, and several more checking the results. That 
was an extreme case, however; most recoveries are completed within min
utes, while some take an hour or two. 

Reorganization of a large-scale data base often takes several hours. In 
theory, reorganization should not be required often if data bases are designed 
properly. In practice, however, parameters change, users think of new ideas, 
and the data bases, as designed, are no longer adequate. Thus, reorganization 
should be anticipated. For applications requiring most of a 20-hour day to 
process, reorganizations must be scheduled on weekends. 
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Data bases must be backed up periodically. A dynamic data base, one that 
is updated frequently, should be backed up daily. Although this is time
consuming, it must be planned as part of the daily schedule. Waiting longer 
saves daily processing time, but the trade-off is that recovery, when needed, 
may be substantially longer and more complex. 

People are not machines. Every attempt should be made to spread respon
sibilities for critical tasks among as many individuals as possible. Too much 
responsibility can cause individuals to make mistakes, become ill, or resign. 
Each of these consequences is undesirable. 

CONCLUSION 

IMSIVS is a complex system, especially when run as a multiple-user 
system in a multiple-machine, multiple-user environment. Implementation 
time, amount of training, training costs, and so on often exceed original 
estimates. 

Some generalizations can be gleaned from the experience of IMSIVS im
plementation. Speed of retrieval is traded for simplicity of function. Retrieval 
is quick, but file maintenance can be appreciably slower than with conven
tional files. Although data redundancy is reduced, processing complexity is 
increased (this is the old space/processing trade-off). Data independence, the 
isolation of data files from programs, creates more productive application 
programming and less complex maintenance of both files and programs. The 
primary trade-off, however, is the creation of a whole new technical 
specialization-data base administration-with a high . price tag. 




