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What IsA Language L evel?

Aslanguage levels go up, fewer statements to code one Eunction Point are required. For example,
COBOL isalevel 3 and requires about 105 statements per Function Point.

The numeric levels of various languages provide a convenient shortcut for converting size from one
language to another. For example, if an application requires 1000 non-commentary COBOL statements
(level 3), then it would take only 500 statementsin alevel 6 language (such asNATURAL) and only
250 statementsin alevel 12 language (such as OBJECTIVE C). Asyou can see, the average number of
statements required is proportional to the levels of the various languages.

Do Language L evels Affect Productivity?

The correlation between the level of alanguage and development productivity is not linear. For most
large software projects, coding amounts to only about 30 percent of the effort.

Assume a program is written in alanguage that is twice the level of asimilar program, for instance level
6 versus level 3. In this example, the coding effort might be reduced by 50 percent. But the total project
might be improved by only 15 percent, since coding only comprised 30 percent of the original effort.
Double the level of the language again to alevel 12. That will only give an additional 7.5 percent net
savings. Once again, coding is halved. But coding is not a major factor for very high level languages.

More accurate economic productivity rates can be gained by examining the average monthly Function
Point production rates associated with various language levels. Table 1 looks at how language levels
affect productivity.

Table 1. Language Level Relationship to Productivity

LANGUAGE LEVEL PRODUCTI VI TY AVERAGE
PER STAFF MONTH
1 - 3 5 to 10 Function Points
4 - 8 10 to 20 Function Points
9 - 15 16 to 23 Function Points
16 - 23 15 to 30 Function Points
24 - 55 30 to 50 Function Points
Above 55 40 to 100 Function Points
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What Is The Basis For Language L evels?
The languages and levels in Table 2 were gathered in four ways.

Counting Function Points and Source Code
Counting Source Code

Inspecting Source Code

Researching Languages

Counting Function Points And Source Code

Actual counts of Function Points and source code statements were performed. Samples of counting
Function Points and source code statements were done on Ada, several BASIC dialects, COBOL,
PASCAL, and PL/I.

Counting Sour ce Code

Source code statements were counted, then compared to the size of the same program in languages of
known levels. Assembly, APL, C, OBJECTIVE C, FORTH, FORTRAN, LISP, PILOT, and PROLOG

are languages that produce the same source code count as COBOL. So code sizes were compared to the
known quantity of COBOL source code.

Inspecting Sour ce Code

Source code inspection for common applications was done. Then the volume of code for the application
in ameasured language was hypothesized. ACTOR, CLARION, and TRUE BASIC are examples of
languages that were inspected and their levels hypothesized by subjective means.

Resear ching L anguages

Research was done by reading descriptions and geneal ogies of languages and making an educated guess
asto their levels. KL, CLOS, TWAICE, and FASBOL are examples of languages that were assigned
tentative levels merely from descriptions of the language, rather than from actual counts.

For spreadsheets the ordinary concepts of alanguage do not apply. In this case, formulas, labels, and
constants were considered to be statements.

List Of Programming L anguages

As of 1996, there were more than 500 languages and major dialects of languages available to software
practitioners. Table 2 lists the most common of them in what is considered version 7 of the SPR
Programming Languages Table.

Table 2. Programming Languages and Levels

AVERAGE SOURCE

LANGUAGE LEVEL | STATEMENTS PER
FUNCTION POINT
[1032/AF | 20.00] 16 |
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|1st Generation default || 1.00|| 320 |
|2nd Generation default || 3.00|| 107 |
|3rd Generation default || 4.00|| 80 |
|4th Generation default || 16.00|| 20 |
|5th Generation default || 70.00|| 5 |
IAAS Macro | 3.50] 91 |
IABAP/4 | 20.00] 16 |
IACCEL | 17.00] 19 |
|Access | 8.50]| 38 |
IACTOR | 15.00] 21 |
|Acumen | 11.50] 28 |
|Ada 83 | 4.50] 71 |
|Ada 95 | 6.50| 49 |
IADR/DL | 8.00| 40 |
IADR/IDEAL/PDL | 16.00] 20 |
IADS/Batch | 16.00] 20 |
IADS/Online | 16.00] 20 |
Al shell default | 6.50| 49 |
|Al SHELLS | 6.50| 49 |
IALGOL 68 | 3.00| 107 |
IALGOL W | 3.00] 107 |
|IAMBUSH | 10.00| 32 |
IAML | 6.50] 49 |
IAMPPL I | 5.00 64 |
IANSI BASIC | 5.00 64 |
IANSI COBOL 74 | 3.00] 107 |
IANSI COBOL 85 | 3.50] 91 |
IANSI SQL | 25.00] 13 |
IANSWER/DB | 25.00] 13 |
IAPL 360/370 | 10.00| 32 |
IAPL default | 10.00]| 32 |
IAPL*PLUS | 10.00| 32 |
IAPPLESOFT BASIC | 2.50| 128 |
|Application Builder | 16.00] 20 |
|Application Manager | 9.00| 36 |
IAPS | 19.00| 17 |
IAPT | 450 71 |
IAPTools | 16.00| 20 |
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|Ariel | 3.00] 107 |
IARITY | 6.50] 49 |
|Arity PROLOG | 5.00]| 64 |
IART | 6.50] 49 |
IART-IM | 7.00]| 46 |
IART Enterprise | 7.00]| 46 |
|Artemis | 8.00] 40 |
IAS/SET | 17.00] 19 |
IASI/INQUIRY | 25.00] 13 |
IASK Windows | 7.00]| 46 |
|Assemb|y (Basic) || 1.00|| 320 |
|Assemb|y (Macro) || 1.50|| 213 |
|Associative default || 5.00|| 64 |
|Autocoder || 1.00|| 320 |
lawk | 15.00| 21 |
|Aztec C | 2.50| 128 |
[BALM | 3.00] 107 |
IBASE SAS | 6.00| 53 |
[BASIC | 3.00] 107 |
IBASIC A | 2.50| 128 |
|Basic assembly || 1.00|| 320 |
IBerkeley PASCAL | 3.50] 91 |
IBETTER BASIC | 3.50] 91 |
BLISS | 3.00] 107 |
IBMSGEN | 9.00 36 |
IBOEINGCALC | 50.00] 6 |
IBTEQ | 25.00] 13 |
ic | 2.50] 128 |
IC Set 2 | 3.50] 91 |
[C++ | 6.00 53 |
IC86PIus | 2.50| 128 |
ICA-dBFast | 8.00| 40 |
ICA-EARL | 11.50] 28 |
ICAST | 6.50| 49 |
ICBASIC | 3.50] 91 |
ICDADL | 16.00| 20 |
ICELLSIM | 7.00]| 46 |
|Centerline C++ || 6.00|| 53 |
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ICHILL | 3.00] 107 |
lcics | 7.00]| 46 |
ICLARION | 5.50] 58 |
ICLASCAL | 4.00]| 80 |
lcLI | 10.00] 32 |
ICLIPPER | 17.00] 19 |
ICLIPPER DB | 8.00] 40 |
ICLOS | 15.00] 21 |
lcLouT | 8.00] 40 |
IcMS2 | 3.00] 107 |
ICMSGEN | 17.00] 19 |
lCOBOL | 3.00] 107 |
lcoBoL I | 3.00| 107 |
|Cobol/400 | 3.50| 91 |
ICOBRA | 16.00| 20 |
|CodeCenter | 9.00| 36 |
ICofac | 9.00| 36 |
ICOGEN | 9.00| 36 |
ICOGNOS | 9.00| 36 |
ICOGO | 450 71 |
ICOMAL | 4.00| 80 |
lcomIT Il | 5.00] 64 |
|Common LISP || 5.00|| 64 |
|Concurrent PASCAL | 4.00| 80 |
ICONNIVER | 5.00| 64 |
ICORAL 66 | 3.00] 107 |
ICORVET | 17.00| 19 |
|CorVision || 22.00|| 15 |
IcPL | 2.00| 160 |
|Crysta| Reports || 16.00|| 20 |
lcsL | 6.50| 49 |
lcsp | 6.00| 53 |
lcssL | 7.00| 46 |
ICULPRIT | 25.00] 13 |
ICXPERT | 6.50| 49 |
ICYGNET | 17.00| 19 |
|Data base default || 8.00|| 40 |
IDataflex | 8.00| 40 |
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ldBase Il | 8.00]| 40 |
ldBase IV | 9.00]| 36 |
IDCL | 1.50] 213 |
IDEC-RALLY | 8.00]| 40 |
|Decision support default || 9.00|| 36 |
IDELPHI | 11.00] 29 |
IDL/1 | 8.00] 40 |
IDNA-4 | 17.00] 19 |
IDOS Batch Files | 2.50] 128 |
IDSP Assembly | 2.00]| 160 |
IDTABL | 7.00]| 46 |
IDTIPT | 7.00]| 46 |
IDYANA | 4.50| 71 |
IDYNAMO-II | 7.00| 46 |
[EASEL | 11.00| 29 |
[EASY | 6.50| 49 |
[EASYTRIEVE + | 25.00| 13 |
[Eclipse | 6.50| 49 |
[ED-Scheme 3.4 | 6.00| 53 |
[EDA/SQL | 27.00| 12 |
[EIFFEL | 15.00] 21 |
[ENFORM | 7.00] 46 |
[English-based default | 6.00 53 |
|Ensemb|e || 11.00|| 29 |
[EPOS | 16.00] 20 |
[Erlang | 8.00] 40 |
[ESF | 8.00] 40 |
[ESPADVISOR | 6.50] 49 |
[ESPL/I | 4.50] 71 |
[EUCLID | 3.00] 107 |
[EXCEL 1-2 | 51.00| 6 |
[EXCEL 3-4 | 55.00] 6 |
[EXCEL 5 | 57.00| 6 |
[EXPRESS | 9.00| 36 |
[EXSYS | 6.50| 49 |
[Extended Common LISP | 5.75| 56 |
[EZNOMAD | 9.00| 36 |
IFacets | 16.00| 20 |
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IFAME | 9.00] 36 |
IFileMaker Pro | 9.00]| 36 |
IFLAVORS | 11.00] 29 |
IFLEX | 7.00]| 46 |
IFlexGen | 11.00] 29 |
IFOCUS | 8.00] 40 |
IFOIL | 6.00] 53 |
[Forte | 18.00] 18 |
IFORTH | 5.00]| 64 |
IFORTRAN 66 | 2.50] 128 |
IFORTRAN 77 | 3.00] 107 |
IFORTRAN 90 | 4.00]| 80 |
I[FORTRAN 95 | 4.50| 71 |
[FORTRAN | 3.00] 107 |
[FORTRAN II | 2.50]| 128 |
IFoundation | 11.00| 29 |
IFOXPRO 1 | 8.00| 40 |
IFOXPRO 2.5 | 9.50| 34 |
IFRAMEWORK | 50.00] 6 |
G2 | 6.50| 49 |
IGAMMA | 20.00| 16 |
|Genascript | 12.00| 27 |
IGENER/OL | 25.00| 13 |
IGENEXUS | 21.00| 15 |
IGENIFER | 17.00| 19 |
|GeODE 2.0 | 20.00] 16 |
IGFA Basic | 9.50] 34 |
IGML | 7.00| 46 |
|Go|den Common LISP || 5.00|| 64 |
lcPss | 7.00] 46 |
IGUEST | 11.50| 28 |
IGuru | 6.50| 49 |
IGW BASIC | 3.25| 98 |
IHaskell | 8.50| 38 |
IHigh C | 2.50| 128 |
IHLEVEL | 5.50| 58 |
IHP BASIC | 2.50]| 128 |
IHTML 2.0 | 20.00]| 16 |
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IHuron | 20.00] 16 |
IBM ADF | | 16.00] 20 |
IBM ADF I| | 18.00] 18 |
IBM Advanced BASIC | 3.25] 98 |
IBM CICS/VS | 8.00]| 40 |
IBM Compiled BASIC | 3.50] 91 |
IBM VS COBOL | 3.00] 107 |
IBM VS COBOL || | 3.50] 91 |
ICES | 4.50] 71 |
ICON | 4.00]| 80 |
IDMS | 8.00] 40 |
IEF | 23.00] 14 |
IEW | 23.00] 14 |
IFPS/PLUS | 10.00] 32 |
IMPRS | 8.00| 40 |
INFORMIX | 8.00| 40 |
INGRES | 8.00| 40 |
INQUIRE | 25.00| 13 |
INSIGHT?2 | 6.50| 49 |
INSTALL/1 | 20.00] 16 |
INTELLECT | 6.00| 53 |
INTERLISP | 5.50] 58 |
|Interpreted BASIC || 3.00|| 107 |
Interpreted C | 2.50] 128 |
IQLISP | 5.50] 58 |
IQRP | 25.00] 13 |
lJANUS | 4.50| 71 |
lJAVA | 6.00 53 |
lacL | 1.45| 221 |
lJoss | 3.00| 107 |
lJOVIAL | 3.00] 107 |
IKAPPA | 8.00| 40 |
IKBMS | 6.50| 49 |
IKCL | 5.00| 64 |
IKEE | 6.50] 49 |
IKeyplus | 8.00| 40 |
KL | 5.00| 64 |
IKLO | 5.00| 64 |

http://www.spr.com/library/Olangtbl.htm 8/15/2001



Programming Languages Table Page 9 of 15

IKRL | 5.50] 58 |
IKSH | 15.00] 21 |
|Ladder Logic | 9.00]| 36 |
ILAMBIT/L | 5.00]| 64 |
ILattice C | 2.50| 128 |
lLiana | 2.50] 128 |
ILILITH | 4.50] 71 |
ILINC Il | 23.00] 14 |
ILISP | 5.00]| 64 |
ILOGLISP | 5.50] 58 |
ILOOPS | 15.00] 21 |
ILOTUS 123 DOS | 50.00] 6 |
ILOTUS Macros | 3.00| 107 |
ILUCID 3D | 51.00| 6 |
ILYRIC | 6.00| 53 |
IV | 20.00] 16 |
ImacFORTH | 5.00| 64 |
IMACH1 | 8.00| 40 |
IMachine language | 0.50| 640 |
IMacro assembly | 1.50| 213 |
IMAESTRO | 20.00] 16 |
IMAGEC | 20.00| 16 |
IMAGIK | 15.00] 21 |
IMAKE | 15.00] 21 |
IMANTIS | 8.00] 40 |
IMAPPER | 6.00 53 |
IMARK IV | 8.00] 40 |
IMARK V | 9.00 36 |
IMATHCAD | 60.00] 5 |
IMDL | 9.00] 36 |
IMENTOR | 6.00| 53 |
IMESA | 3.00| 107 |
IMicrofocus COBOL | 4.00| 80 |
|microFORTH || 5.00|| 64 |
IMicrosoft C | 2.50| 128 |
IMicroStep | 16.00] 20 |
IMiranda | 8.00| 40 |
IModel 204 | 8.50| 38 |
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IMOSAIC | 50.00] 6 |
MSC++V.7 | 6.00] 53 |
IMS Compiled BASIC | 3.50] 91 |
IMSL | 5.00]| 64 |
ImuLISP | 5.00]| 64 |
IMUMPS | 17.00] 19 |
INASTRAN | 4.50] 71 |
INATURAL 1 | 6.00] 53 |
INATURAL 2 | 7.00]| 46 |
INATURAL Construct | 13.00] 25 |
|Natura| language || O.10|| 3200 |
INETRON/CAP | 17.00] 19 |
INEXPERT | 6.50| 49 |
INIAL | 6.50| 49 |
INOMAD?2 | 8.00| 40 |
|Non-procedural default || 9.00|| 36 |
INotes VIP | 9.00| 36 |
INroff | 6.00| 53 |
|Object-Oriented default | 11.00| 29 |
|OBJECT Assembler | 5.00| 64 |
|Object LISP | 11.00| 29 |
lObject LOGO | 11.00] 29 |
|Object PASCAL | 11.00] 29 |
|Object Star | 20.00] 16 |
|Objective-C | 12.00| 27 |
|ObjectVIEW | 13.00] 25 |
loGL | 4.00| 80 |
IOMNIS 7 | 8.00] 40 |
looDL | 11.00| 29 |
loPs | 7.00] 46 |
lOPS5 | 5.50| 58 |
|IORACLE | 8.00| 40 |
|Oracle Developer/2000 | 14.00| 23 |
|Oscar | 3.00] 107 |
IPACBASE | 22.00| 15 |
IPACE | 8.00| 40 |
IPARADOX/PAL | 9.00| 36 |
IPASCAL | 3.50| 91 |
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IPDL Millenium | 15.00] 21 |
IPDP-11 ADE | 6.00] 53 |
IPERL | 15.00] 21 |
|Persistance Object Builder || 15.00|| 21 |
IPILOT | 6.00| 53 |
PL/I | 4.00]| 80 |
IPL/M | 4.50] 71 |
IPL/S | 3.50] 91 |
IPLANIT | 6.00] 53 |
IPLANNER | 5.00]| 64 |
IPLANPERFECT 1 | 45.00] 7 |
IPLATO | 6.00] 53 |
loolyFORTH | 5.00]| 64 |
lPOP | 5.50| 58 |
IPOPLOG | 5.50| 58 |
[Power BASIC | 6.50| 49 |
IPowerBuilder | 20.00] 16 |
IPOWERHOUSE | 23.00] 14 |
IPPL (Plus) | 8.00| 40 |
IPro-C | 12.00] 27 |
IPRO-IV | 5.50| 58 |
IProblem-oriented default | 450 71 |
|Procedura| default || 3.00|| 107 |
|Professional PASCAL || 3.50|| 91 |
|Program Generator default || 20.00|| 16 |
IPROGRESS V4 | 9.00 36 |
IPROLOG | 5.00 64 |
IPROSE | 3.00 107 |
IPROTEUS | 3.00 107 |
lOBasic | 5.50] 58 |
IQBE | 25.00] 13 |
|QMF | 22.00] 15 |
IQNIAL | 6.50| 49 |
IQUATTRO | 51.00| 6 |
IQUATTRO PRO | 51.00| 6 |
|Query default | 25.00] 13 |
IQUICK BASIC 1 | 5.00| 64 |
|QUICK BASIC 2 | 5.25 61 |
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lQuick C | 2.50] 128 |
|Quickbuild | 11.50] 28 |
lQuIZ | 22.00] 15 |
IRALLY | 8.00]| 40 |
IRAMIS II | 8.00]| 40 |
IRapidGen | 11.50] 28 |
IRATFOR | 3.50] 91 |
IRDB | 8.00] 40 |
IREALIA | 7.00]| 46 |
IRealizer 1.0 | 8.00] 40 |
IRealizer 2.0 | 9.00]| 36 |
IRELATE/3000 | 8.00] 40 |
|Reuse default || 60.00|| 5 |
IREXX (MVS) | 4.00| 80 |
IREXX (0S/2) | 7.00| 46 |
IRM BASIC | 3.50] 91 |
IRM COBOL | 3.00] 107 |
IRM FORTRAN | 3.00] 107 |
IRPG | | 4.00| 80 |
IRPG Il | 5.50| 58 |
IRPG IIl | 5.75| 56 |
IRT-Expert 1.4 | 5.50] 58 |
IS-PLUS | 10.00| 32 |
ISAIL | 3.00] 107 |
ISAPIENS | 20.00| 16 |
ISAS | 10.00| 32 |
ISAVVY | 25.00| 13 |
ISBASIC | 3.50] 91 |
ISCEPTRE | 4.50| 71 |
ISCHEME | 6.00] 53 |
|Screen painter default || 57.00|| 6 |
ISEQUAL | 27.00] 12 |
ISHELL | 15.00| 21 |
ISIMPLAN | 9.00] 36 |
ISIMSCRIPT | 7.00| 46 |
ISIMULA | 7.00]| 46 |
ISIMULA 67 | 7.00]| 46 |
|Simu|ation default || 7.00|| 46 |

http://www.spr.com/library/Olangtbl.htm 8/15/2001



Programming Languages Table Page 13 of 15

ISMALLTALK 80 | 15.00] 21 |
ISMALLTALK/V | 15.00] 21 |
ISNAP | 4.00]| 80 |
ISNOBOL2-4 | 2.50] 128 |
|SoftScreen | 23.00] 14 |
ISOLO | 5.50] 58 |
ISPEAKEASY | 9.00]| 36 |
ISpinnaker PPL | 9.00]| 36 |
|Spreadsheet default || 50.00|| 6 |
ISPS | 1.00] 320 |
ISPSS | 10.00] 32 |
ISQL | 25.00] 13 |
ISQOL-Windows | 27.00]| 12 |
|Statistical default | 10.00| 32 |
ISTRATEGEM | 9.00| 36 |
ISTRESS | 450 71 |
Strongly typed default | 3.50| 91 |
ISTYLE | 7.00]| 46 |
ISUPERBASE 1.3 | 9.00| 36 |
ISURPASS | 50.00] 6 |
ISYBASE | 8.00] 40 |
ISymantec C++ | 11.00] 29 |
ISYMBOLANG | 5.00| 64 |
|Synchroworks || 18.00|| 18 |
ISYNON/2E | 17.00| 19 |
System-W | 9.00 36 |
|Tandem Access Language || 3.50|| 91 |
ITCL | 5.00 64 |
ITELON | 20.00] 16 |
ITESSARACT | 8.00] 40 |
ITHE TWIN | 50.00] 6 |
ITHEMIS | 25.00] 13 |
ITI-IEF | 23.00] 14 |
[Topspeed C ++ | 11.00| 29 |
ITRANSFORM | 22.00| 15 |
ITRANSLISP PLUS | 5.75| 56 |
ITREET | 5.00| 64 |
ITREETRAN | 5.00| 64 |
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ITRUE BASIC | 5.00]| 64 |
[Turbo C | 2.50] 128 |
ITURBO C++ | 6.00] 53 |
ITURBO EXPERT | 6.50] 49 |
[Turbo PASCAL >5 | 6.50| 49 |
[Turbo PASCAL 1-4 | 4.00]| 80 |
[Turbo PASCAL 4-5 | 4.50] 71 |
[Turbo PROLOG | 4.00]| 80 |
ITURING | 4.00]| 80 |
ITUTOR | 6.00] 53 |
ITWAICE | 6.50] 49 |
lUCSD PASCAL | 3.50] 91 |
lUFO/IMS | 9.00]| 36 |
IUHELP | 10.00] 32 |
IUNIFACE | 20.00] 16 |
[UNIX Shell Scripts | 15.00| 21 |
IVAX ACMS | 5.50| 58 |
IVAX ADE | 8.00| 40 |
IVECTRAN | 3.00| 107 |
I\VHDL | 17.00| 19 |
\Visible C | 6.50| 49 |
\Visible COBOL | 8.00] 40 |
|Visicalc 1 | 35.00] 9 |
\Visual 4.0 | 11.00] 29 |
Visual Basic 1 | 7.00| 46 |
|Visua| Basic 2 || 7.50|| 43 |
|Visua| Basic 3 || 8.00|| 40 |
Visual Basic 4 | 9.00 36 |
Visual Basic 5 | 11.00] 29 |
\Visual Basic DOS | 8.00] 40 |
|Visua| C++ || 9.50|| 34 |
Visual COBOL | 16.00] 20 |
Visual Objects | 20.00]| 16 |
VisualAge | 15.00]| 21 |
VisualGen | 18.00] 18 |
IVS-REXX | 10.00]| 32 |
IVULCAN | 5.00| 64 |
|VZ Programmer || 9.00|| 36 |
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IWATCOM C | 2.50] 128 |
IWATCOM C/386 | 2.50] 128 |
\Waterloo C | 2.50] 128 |
\Waterloo PASCAL | 3.50] 91 |
IWATFIV | 3.75| 85 |
IWATFOR | 3.50] 91 |
IWHIP | 3.50] 91 |
\Wizard | 11.50] 28 |
IXLISP | 5.00]| 64 |
IYACC | 6.00] 53 |
[YACC++ | 6.00] 53 |
IZBASIC | 3.50] 91 |
lzIM | 17.00]| 19 |
IZLISP | 5.00| 64 |

On-Going Research Of Languages

The relationship between source code statements and Function Points has only been subject to research
for afew years, so the margin of error in Table 2 can be quite high. Even so, the method is useful
enough so publication of a preliminary table may be helpful in filling in the gaps and correcting the
errors.

A complete and reliable industry-wide study of languages and their levelsis of necessity alarge multi-
year project. A reasonable sampling of applications and languages would require data from about 5000
projects, assuming 10 projects in each language or dialect.

The organizing principle used in this research is basically sound and the construction of a periodic table
of languages is potentially as useful to software engineering as the periodic table of the elements has
been to chemical engineering and to physics.

SPR is conducting an on-going study of languages and their levels. For additional information, or to
participate in this study, contact SPR Customer Support at 781-273-0140 or use e-mail:
support@spr.com.
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