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Life Cycle of a Software Product
according to Gerish Parikh
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Maintenance Activites

according to Lientz and Swanson
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The Legacy Software Trap

• Organization has lost the knowledge
contained in the application and young
developers do not comprehend the code;

• Organization cannot afford to maintain the
existing systems and, at the same time,
develop new ones;

• Organization has neither the capacity not
the funds to redevelop the software

• Scientific community has so far offered no
real solution to the problem.
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Metrics from the Legacy Code Base
• 7,854 PLI Programs
• 13,530 PLI Includes
• 17,151 COBOL Programs
• 24,712 COBOL Copies
• 8,975 Assember Programs
• 9,597 Assembler Macros
• 3,077 Easytrieve Programs
• 3,353 Pseudo Code Modules
• 3,270 IMS Datenbanken
• 4,416 DB2 Tables
• 31,476 IMS-DC Maps
• 22,090 JCL Procedures
• 2,977 C++ Classes
• 1,977 Java Classes

2. The Legacy Software Trap

+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +
|        C O D E   Q U A N T I  T Y    M E T R I  C S             |
|  Number  of  Sour ces anal yzed               =======>      93321 |
|  Number  of  Sour ce Li nes i n al l             =======>   70752999 |
|  Number  of  Genui ne Code Li nes             =======>   52048897 |
|  Number  of  Comment  Li nes                  =======>   26349104 |
|    S T R U C T U R A L  Q U A N T I  T Y  M E T R I  C S        |
|  Number  of  Modul es                        =======>      33616 |
|  Number  of  Copy/ I ncl udes                  =======>     430028 |
|  Number  of  Ent r y Poi nt s                   =======>     102645 |
|  Number  of  Exi t  Poi nt s                    =======>     209614 |
|  Number  of  Sect i ons/ Pr ocedur es            =======>     633900 |
|  Number  of  Label s/ Par agr aphs/ Code Bl ocks  =======>    1365186 |
|  Number  of  Reusabl e Code Bl ocks           =======>     583818 |
|  Number  of  Dat a St r uct ur es/ Obj ect s        =======>    2098429 |
|  Number  of  Reusabl e Dat a Obj ect s          =======>     778125 |
|    P R O C E D U R A L   Q U A N T I  T Y   M E T R I  C S      |
|  Number  of  St at ement s                     =======>   42677337 |
|  Number  of  Macr o St at ement s               =======>     591353 |
|  Number  of  Pr ocedur al  St at ement s          =======>   22760888 |
|  Number  of  Conver t abl e St at ement s         =======>   18913227 |
|  Number  of  I nput  Oper at i ons               =======>      88742 |
|  Number  of  Out put  Oper at i ons              =======>     266829 |
|  Number  of  For ei gn Modul es cal l ed         =======>     114236 |
|  Number  of  Cal l  St at ement s                =======>     644132 |
|  Number  of  Per f or m St at ement s             =======>    1738020 |
|  Number  of  Sel ect i ons ( I f  & Case)          =======>    3567905 |
|  Number  of  Loop St at ement s ( Unt i l / Whi l e)   =======>     398877 |
|  Number  of  GOTO Br anches                  =======>     789364 |
|  Number  of  al l  Cont r ol  St at ement s         =======>    7498184 |
|  Number  of  Cont r ol  Fl ow Br anches          =======>    7103089 |
|  Number  of  Li t er al s i n St at ement s         =======>    5362729 |
|  Number  of  Const ant s i n St at ement s        =======>    4723285 |
|  Number  of  Test  Cases r equi r ed            =======>    1173467 |
|  Number  of  Funct i on- Poi nt s                =======>     704918 |
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +
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009210 VERA.                                                             DGREORG
009220     I F ANTWORT NOT = ' 1'  PERFORM UPDGSEQ THRU EXDGSEQ            DGREORG
009230         GO TO AUS- VERA.                                           DGREORG
010010     I F ZSTORNO NOT = LOW- VALUE GO TO VERA- DSTNR.                  DGREORG
010020     I F EDSTNR NOT = ZERO GO TO VERA- FEHLER.                       DGREORG
010030     MOVE ESTORNO TO ZSTORNO.                                      DGREORG
010040     I F ESTORNO = HI GH- VALUE GO TO VERA- STORNO.                    DGREORG
010050     I F EAUSL = SPACE GO TO VERA- AUSG.                             DGREORG
           I F EAUSL = ' 4'                                                DGREORG
010070         MOVE ' D1'  TO ASART                                       DGREORG
010080         MOVE ' 05'  TO AVSTR                                       DGREORG
010090         MOVE ZERO TO AUNR1                                       DGREORG
010100         MOVE EUNR TO AUNR2                                       DGREORG
010110         MOVE EAUSL TO AAUSL                                      DGREORG
010120         MOVE EGVTR TO AGVTR                                      DGREORG
010130         PERFORM UPHVBAND THRU EXHVBAND                           DGREORG
010140         MOVE SPACE TO EAUSL                                      DGREORG

1    GO TO VERA- AUSG.                                          DGREORG

012190 VERA- DSTNR.                                                       DGREORG
012200     I F EDSTNR = ZERO GO TO VERA- FEHLER.                           DGREORG
012210     I F ZSTORNO = HI GH- VALUE ADD 1 TO RFANZ ( 5)                    DGREORG
012220         GO TO AUS- VERA.                                           DGREORG
012230     I F ESTORNO = HI GH- VALUE ADD 1 TO RFANZ ( 5)                    DGREORG
012240         GO TO AUS- VERA.                                           DGREORG
013010 VERA- AUSG.                                                        DGREORG
013020     PERFORM UPDGSEQ THRU EXDGSEQ.                                 DGREORG
013030 AUS- VERA.                                                         DGREORG
013040     PERFORM UPDGALT THRU EXDGALT.                                 DGREORG
013050         I F EUNR = ZUNR  GO TO VERA.                               DGREORG
013060     GO TO GRBEG.                                                  DGREORG
013070 VERA- FEHLER.                                                      DGREORG
013080     DI SPLAY ' ORD = '  EUNR EDSTNR UPON CONSOLE.                    DGREORG
013090     STOP ' SATZFOLGE FALSCH PROG.  WI RD ABGEBROCHEN'                DGREORG
013100     STOP RUN.                                                     DGREORG
       EOF- SI CHERN.                                                      DGREORG

Legacy COBOL Code of Austrian State Pension Fund 
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Status of Information Technology in Germany

According to Chairman of German Software Initiative:
• 70% of all business applications are in a legacy

language
• Daily more than 30 billion transactions are made with

legacy systems
• In Germany 10 billion Euros are spent per year on

the maintenance of legacy systems
• The number of COBOL code lines in Germany is

estimated to be 240 billion
• To upgrade this code base would cost at least 960

billion Euros, more than the economy can afford
• There is no alternative to maintaining this code.

2. The Legacy Software Trap
Sneed-10ICSM2008



Programmer Distribution according to Capers Jones

Year Programmers in Programmers in % in Maint.

Development Maintenance

1950 90 10 10%

1960 8,500 1,500 13%

1970 65,000 35,000 38%

1980 1,200,000 800,000 40%

1990 3,000,000 4,000,000 57%

2000 4,000,000 6,000,000 60%

2010 5,000,000 9,000,000 64%

2020 7,000,000 14,000,000 67%

2. The Legacy Software Trap
Sneed-11ICSM2008



Alternate Solutions
to the Maintenance Problem

• Standard Software (ERP)

• Renovation / Reengineering

• Redevelopment

• Outsourcing the Maintenance Operation

• Migration and Wrapping do not solve
the Maintenance Problem, they only
compound it.

Sneed-12ICSM2008
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3. Rationale for outsourcing Maintenance
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4. Negotiating a Service Level Agreement

Defining Maintenance Services
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Points covered in a Maintenance SLA

• Release Intervals (3, 6, 12 months)

• Error correction times (8, 24, 48 hours)

• System recovery times (15, 30, 60 minutes)

• System availability (22 hours a day)

• Maximum error rates (3 errors per kilo Trans.)

• Charging change requests (by impactdomain)

• Charging additional functionality (by FCPT)

• Help Desk Availability (18 hours per day)

4. Negotiating a Service Level Agreement
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5. Establishing a Maintenance Infrastructure
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5. Establishing a Maintenance Infrastructure
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Significance of the Software Architecture
for Software Maintenance

• Division in application components and technical
components

• Framework for communication and data storage
• Separation of data access logic from application logic
• Separation of user interfaces from application logic
• Hierarchical structure of application components
• Collection of common functions in a service level
• Separation of global and local functions
• Implementation of self contained components with a

minimum of dependence on other components
• Restricted use of inheritance

Sneed-19ICSM2008
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6. Setting up a Maintenance Process
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6. Setting up a Maintenance Process
Sneed-21ICSM2008



Maintenance
Request A

Code
Extractor

Maintenance 
Request B

Code
Extractor

Total
Source Code

Impacted
Code

Impact
Domain

Impact
Analysis

Impact
Analysis

 25.000
Stmts

10.000
Stmts

Change

Correction

Use 
Case
A

Use
Case
B

Use Cases

 Extracting the impacted Code  

6. Setting up a Maintenance Process
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Dash Board  for monitoring Software  Status
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7. Automating the Maintenance Process
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Synergie of a Software Maintenance Shop

• Common Hardware Plattform

• Common Software Tools

• Common Pools of Specialists

• Common Technical Infrastructure

• Common Technical Knowledge Base

• Common Help Desk

• Unified Maintenance Process

8. Servicing Multiple Customers
ICSM2008 Sneed-26



Indian Offshore Vendors grow and grow
Transaction volume with Software and Services

(in Billions of Dollars)

16,7

22,5
30,3

39,5

52,0

34,7%
34,6%

30,4%
31,6%

2004 2005 2006 2007 2008

9. International Competition for 

Outsourced Software Services 
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80 Percent of Indian Software and Services are exported
Development of the Indian IT-Industry from 2004 to 2008

9. International Competition for 

Outsourced Software Services 
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Distribution of Indian Exports
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Comparison of competing Countries as of 2004
Export percentage of IT and other business oriented services

9. International Competition for 

Outsourced Software Services 
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Proportion of IT Services of total Exports



Rating of Offshore Partners by perceived Competence
( 210 German companies asked, in Percent)

9. International Competition for 

Outsourced Software Services 
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Rating of Offshore Suppliers by Competence



Only in regard to innovation is India ahead of China
( 210 German companies asked, in Percent)

9. International Competition for 

Outsourced Software Services 
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Satisfaction with Offshore Suppliers 



World employment market
Development of the number of employees and the global real gross domestic product within

the Industry and Service Areas (2006)
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Markets are in direct
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416,9
44,4
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220,6 41,0

China India
Eastern
Europe

Industrial
Countries

World Economy
global gross
domestic product
in Dollar

9. International Competition for Outsourced Software Services
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Keynote Conclusion

• Most money is earned by relieving others of  their
dire problems

• Software Maintenance has become for many IT users
in the old industrialized countries a dire problem.
They cannot cope with it.

• Taking over the maintenance for these users will
relieve them of their problem and promise a steady
flow of income.

• Users will become dependent on the outsourcing
partner for the continuity of their IT service.

• At the same time the outsourcing partner will be able
to absorb the knowledge encapulated in the software.

• The user will be freed of the burden of maintenance
and the outsourcing partner will become rich and
knowlegable.

• Today‘s Servants will become tomorrow’s Masters.

10. Capitalizing on Other‘s ProblemsICSM2008 Sneed-33


