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C++ Versus Ada

The Debate Continues



PRICE Systems - SYMPOSIUM 98 - Philadelphia, PA

Current Airborne and Space Systems were developed 
using Ada83

Trade studies are currently being accomplished on 
translating legacy systems from Ada83 to C++

This paper will look at the differences between the 
two Languages, and the issues encountered when 
accomplishing the trade-studies
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Background Ada
– Ada83 was developed by DOD 

– Real Time/Complex Systems

– Special Training Required

– Object Based Language

– Ada95 - Object Oriented Language
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3 Generation Languages SLOC (Millions)
ADA83 49.70

C 32.50
Fortran 19.55
CMS-2Y/M 18.55
Jovial 13.80

C++ 5.15
Pascal 3.91

PL/1 1.00
Other 3GLs 4.22

DOD Weapon Systems

Source:  Institute for Defense Analysis Survey Jan. 95
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Commercial Use Of Ada
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Background C++
– Developed as an extention of C

– Object Oriented Language

– Used primarily in the Commercial Software 
Sector

– Training is not a major issue

– Lower startup costs

– Open Architecture
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Advantages of C++ - Object Oriented 
Programming (OOP)
– Testing

– Modifications to Existing Programs

– Re-Use
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Acquisition/Development Issues
– Software Size

– Auto Code Generation vs Traditional 
Development

– Training
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Software Size

– Will the C++ Software Result in Less or 
More Instructions then the Current 
System?

Ada83 - Average of 71 SLOC per Function 
Point

Ada95 - Average of 49 SLOC per Function 
Point

C++     - Average of 53 SLOC per Function 
Point

Source: Software Productivity Research, March 1996
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Auto Code Generation Vs Traditional 
– May only be viable for a small percentage of the 

overall software for military real time systems
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Memory Management
– Memory Management Problems have been 

reported with C++

– Thru-Put Speed problems have been reported 
with C++ - Auto - Code Generation
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Training
– Foundation Language

– Company Training
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Source:  University of Michigan Computer Science Dept. survey
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LCC Issues
– Reported Error Rates of C++ Exceed Reported 

Error Rates of Ada83 and Ada95
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Integration Defect
Rates

(defects/KSLOC)

FQT Defect Rates
(defects/KSLOC)

Number of Data
Points

Norm (all languages) 33 3 543

Average (Ada) 24 1 153

Average (C++) 31 3 23

Source: CTA follow-on study, 1991
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Average Annual Costs for Software Maintenance
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Case Study Using PRICE S 
– SLOC 

– Timing

– CPLX1

– New versus Reuse

– Integration 
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Conclusions
– C++ may not be a Viable choice for Current 

Airborne Weapon Systems

– PRICE S can be used to Evaluate Acquisition 
and O&S Costs in Support of these types of 
Evaluations 
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