NCITS J3 ANSI Fortran Standards Committee Craig T. Dedo

Command Line Arguments & Environmental Variables February 25, 1997

Questions & Answers Page 1 of 5

Command Line Arguments & Environment Variables

Questions & Answers by Craig T. Dedo

February 25, 1997

This paper is intended to answer some of the questions which people have raised concerning t heparticularimplementationofCommand Line Arguments and Environment Variables which I have proposed in papers X3J3 / 97-110 and J3 / 97-151.

Disclaimer: T hesequestionsandanswersonly representmy ownp ersonal opinion. They do not r epr es ent in any way any official opinion or position of X3J3, WG5, ANSI, the ISO, or any othe r organization at all.

Q: W hy didyouchoosethiseverything-at-onceapproachin stead of simply using the approach (similar t oexisting implementationsby Hewlett-Packard,IBM, and Microsoft) which has an IARGC subroutine to get the number of arguments and a GETARG subroutine to get a particular argument?

A: There are several reasons:

1. I wantedtosolveanumberofclosely relatedp roblems at once. I wanted to do the job right the first time, so that we would not have to revisit the issue later.

2. I wantedtoputcontrolintothehan ds of the application programmer, rather than limiting the c apabilitieswhichtheapplicationprogrammerhasavailable. An everything-at-once approach provides these capabilities for the application programmer, while the IARGC/GETARG approach does not.

3. I w an ted a facility which has the look-and-feel of Fortran 90 and takes advantage of th e advanced features of Fortran 90 and Fortran 2000.

4. Hu man productivity (e.g., function points per labor hour) is one of my major concerns i n l anguagedes ign. Because of its inherent adaptability, I believe that the wholistic approach will offer greater productivity and therefore will be more cost effective for the application developer than th e

IARGC/GETARG approach.

5. D ifferentuse rs have different needs. Even the same user has different needs under different circumstances. Sometimes the user needs an unparsed command line. Sometimes the user needs it p arsed.Sometimestheus er needs both at the same time. Therefore, an everything-at-once approach which allows for different usages of this feature is preferable to a one-size-fits-all approach.

6. P ersonswhoarecomfortablewiththeIARGC/GETARGapproachcanstill use that method with t hewholisticmodel.They simply cancall GET_COMMAND_LINE with only the NARGUMENTS and

COMMAND_ARGUMENTS arguments and then iteratively search through th e

COMMAND_ARGUMENTS array. The reverse is not true.

7. P hilosoph ically, I believe that standards committees should be in the business of providing to users the tools that they need in order to effectively solve their problems. They should not be in the b usinessoflimiting theoptionswhic h users have available, or telling users what is the One True Way t o solve their problems. Users, not members of standards committees or outside experts, are usually the best judges of how to effectively solve their problems.

Q: Would this approach be costly for vendors to implement?

A: First, I will qualify my answer by revealing that I do not have any experience implementing any p rogramming languagenor do I have access to language development cost information. I invite those with such knowledge to shed light on this issue, to the extent that they can without violatin g

NCITS J3 ANSI Fortran Standards Committee Craig T. Dedo

Command Line Arguments & Environmental Variables February 25, 1997

Questions & Answers Page 2 of 5 c onfidentiality agreements with their employers. That said, I do not believe that this approach would be very costly for vendors to implement. Here are my reasons:

1. P arsing isawelladvancedtechnolog y. Parsing a command line is a far less complex endeavor than parsing Fortran source code.

2. Most modern operating systems (OS) already provide OS routines to get most or all of th e information that this approach requires.

3. M ostof the functionality is already required in all C and C++ compilers. A vendor could do a q uick-and-dirty implementation by simply calling or duplicating the appropriate C language facilities.

C urrently,thereisaTechnical Report on Interoperability with C in the works. I expect that it will be r eleased soon an d it is intended to become part of Fortran 2000. I expect that most vendors wil l implemen t t he Interoperability provisions fairly soon, since many of their customers want thi s fu n ctionality. The Interoperability with C feature will help ease the burden of implementing thi s approach.

Q: I nthisproposal,G ET_COMMAND_LINE currently has 6 arguments. Isn’t this subroutine much too complicated for the average user?

A: Not at all, for these reasons:

1. This feature is intended for Fortran 2000, not FORTRAN 77. Starting with Fortran 90 , p roceduresargumentscanbeoptional.Iftheprogrammerusesthekeywordfor m of the subroutine call, t heprogrammercanselectthear guments which he or she needs and ignore the information which he or she is not interested in.

2. Psy c h olog ic al research shows that the average person can keep track of up to 7 pieces o f i nformationatthesametime(Mi ller 1956; see also McConnell 1993, 108-109). This suggests that it is acceptable to use up to 7 arguments in one subroutine interface.

Q: Wh y d o you want these subroutines to be intrinsic to the language rather than as part of a n intrinsic module for operating system services?

A: There are a number of reasons:

1. I w an t to a void the problems that C language application programmers have in having t o remember which of over a dozen header files a given intrinsic routine is defined in. I do not want Fortran programmers to be faced with the problem of, "Now, if I reference function F I h avetoremembertoUSEmoduleM."Applicationp rogrammers should be spending their time developing their applications, not fighting the intricacies and limitations of the language.

2. T heconceptofanintrinsicmodulewas developed by John Reid in order to resolve an objection t of loating point exception handling. Some persons who wanted execution speed at any price objec te d to that feature because they thought that the mere presence of exception handling , e venifunusedintheirownprogram,wouldslowdowntheircode.The command line argument functionality does not pose such problems.

3. I do not believe that so-called "name space pollution" is as serious an issue as many other s m ention.Wehaveupto31charactersavailableforsymbolicnames. Even if we do not consider n on s ense or objectionable combinations, there are many more combinations available tha n p eoplecouldpossibly use.Inordertoavoidnameconflicts,wecould reserve a prefix, e.g., ISO_, for use by the standards bodies.

Q: W hy useoperating systemdefinitionsforsta tus values and other constructs instead of leaving this completely up to the processor?

A: S omeoperating systems,suchasDEC’sOpenVMS,havetheir own well-defined system of condition c od es. DEC’s OpenVMS even has a complete Message Utility by which application developers ca n

NCITS J3 ANSI Fortran Standards Committee Craig T. Dedo

Command Line Arguments & Environmental Variables February 25, 1997

Questions & Answers Page 3 of 5 d eveloptheirownconditioncodesinaway whichdoesnotconflictwithth e operating system’s condition codes. I wanted to define the status values in such a way that they do not conflict with possibl e o perating systemconditioncodes.Th is same principle is also the reason for deferring to the operating s ystem’sconventionsandusagesfortheotherissues,suchastheo rder of command line arguments and the definition of command argument delimiters.

Q: Wh y is it necessary to define the terms "operating system", "command line", and "command lin e tail"?

A: H ighquality standardswork requires clear, well-defined terms. In general technical usage, these t ermsarewelldefinedandwellunderstood.Sincewearedevelo ping features that interact closely with the operating system, it makes sense to use the definitions which already exist.

Q: Why did you choose the argument names that you did? Aren’t these names a throwback to th e ancient F

ORTRAN 66 practice of implicit data typing by the first letter of the name?

A: Th e c hoice of argument names was not intended to state or imply any support for implicit dat a t yping.Tothecontrary,thechoiceofarg ument names was inspired by Hungarian notation, a naming c onventionfordatao bjects originated by Charles Simonyi. Although it is used much more frequently i ntheCprogra mming language rather than in Fortran, Hungarian notation is naiming methodology which is applicable to any modern programming language.

Q: D uetodifferencesinhowdifferentoperating sy stems define their user interfaces, isn’t this feature likely to work so differently from one operating system to another that it will be fairly useless?

A: O bviously,duetodifferencesbetweenoperatin g systems, a 100% solution is not possible. Refusing t odevelopthisfeaturemeansthatthedecisionma ker is insisting on a 0% solution. There are 99 other p ercentagepointsbetween0% and 100%. I firmly believe that an 80% or 90% solution is good enough so that it offers substantial benefit to the application developer.

Q: M any GraphicalUserI nterfaces (GUIs) do not have a traditional command line. Doesn’t the lack of a command line make this feature useless in a GUI environment?

A: N o.Theproposalallowsanimplementorsubstanti al freedom to adapt this feature to the rules and c onventionsoftheoperat ing system and environment. In a GUI, any information which is associated w ith t he program at startup could be considered to be part of the program’s "command line". I n a ddition,many GUIenvironments,s uch as the variations of Microsoft Windows, still offer a command line as part of the program’s startup definition.

Q: T hi s feature has been presented and rejected many times before. Why raise it again when it has been defeated so many times?

A: There are several reasons to bring it back again.

1. M ostimportantly,userdemand.Many kindsofuserswantthis feature. On comp.lang.fortran, h ardly aweekgoesby thatauseraskshow to get information from the command line. Each new user w hoasksforthisfeatureisanotherrequesttha t X3J3 make it available. Members of the US Congress an d th e v ar ious state legislatures have a rule of thumb which states that for every constituent wh o w ritesa letter on a particular issue, there are 1000 others who feel the same way but do not take the time and effort to write. Judging by the number of unique requests, there is a large demand for this feature.

NCITS J3 ANSI Fortran Standards Committee Craig T. Dedo

Command Line Arguments & Environmental Variables February 25, 1997

Questions & Answers Page 4 of 5

2. C andC++already havehadthis feature for many years. It is no secret that Fortran has very strong competition from C and C++.

3. At the joint WG5 / X3J3 meeting held February 10-14, 1997, the straw vote on Tuesday ,

F ebruary 11showed29Yesvotesan d 4 No votes. This shows substantial support at the international level.

Q: W hy requiretheCHARACTERargumentstobe of any kind that is defined on the processor? Why not restrict the kind of the CHARACTER arguments to be of default kind?

A: There are a number of reasons for requiring the CHARACTER arguments to be of any kind that is defined on the processor.

1. T he re is a problem with the definition of the word "default". As used in the standard (and as confirmed by experience) the word "default" is used in two very different ways:

a. That kind which is most common or usual in the problem to be solved.

b. That kind which is most natural for the particular processor’s architecture.

T hesetwousagesneednotbethesameon a particular processor. That many Fortran processors have a compileroptionwhichallowstheuserto specify the default kind for integers and/or reals is evidence of these differing usages.

2. R ecently,X3J3andWG5rec eived a mandate from the ISO that all future language standards sh all h av e a dequate support for porting applications from one culture to another with little or n o c hangeinthesourcecode.Althoughsomepersonsdisagree,Ifir mly believe that this mandate includes support for the ISO 10646 character set. ISO 10646 is a multi-octet, unified set of characters whic h includes all of the world’s alphabets, technical symbols for all major professions, and the major CJ K

( Chinese-Japanese-Korean) ideographs. It appears to me that part of this mandate is support for ISO

10646 characters in all procedures which have CHARACTER arguments.

3. N otalluser s are Americans or use the Roman alphabet. Already some applications and users use non-Roman characters. This is especially true for users who are in the Far East or who use the conventions of Far Eastern cultures.

4. I nthepast,X3J3ha s had problems with certain features requiring the use of default kinds of d atatypes.CertainI/Ooperationsrequiredefaultkind s. Among other things, this places limits on the s izesandnumbersofrecordsifthedefaultkindofint eger is 32 bits or smaller. Another example is the

F ortran90SYSTEM_CLOCKsubrou tine. As currently defined, all three of its arguments require the use of default integers. I would very much prefer not to create more problems like these.

Q: S omepreviousoperating systemsusedkeywordformsofcomman d line arguments. Why not define th e CO MMAND_ARGUMENTS argument as a data structure so that keyword arguments could b e used?

A: Li ke the design of any product, from Big Macs to advanced software systems, those who desig n programming language features have to go where the market is. I have to design for the future, not t he past. The target time frame for Fortran 2000 is the years 2001 - 2012. Which operating systems a relikely tohaveFortran2000compilersintheyear2001and beyond? These are likely to be the same

OSes which already have or soon will have Fortran 90 compilers. According to my interpretation of

Michael Metcalf’s "Fortran 90/95 Information", current OSes with Fortran 90 compilers are MacOS,

M S-DOS(including Win dows 95), Windows NT, OpenVMS, and various kinds of Unix. I do not know of any others.

Q: O nm any kinds of Unix systems, the command language interpreter (CLI) intercepts and parses th e c omm and line and expands what it or the operating system consider to be wild card characters , e venbefor e the program starts execution (often called globbing). Thus, the executing program never gets to see the unparsed command line. Doesn’t this behavior make this feature quite useless?

NCITS J3 ANSI Fortran Standards Committee Craig T. Dedo

Command Line Arguments & Environmental Variables February 25, 1997

Questions & Answers Page 5 of 5

A: Not at all for these reasons:

1. P ortability acrossmany differentplatformsisoneofthet wo major reasons for doing this. Even i ftheme aning (semantics) of the subroutines is not exactly the same in each operating environment, t heimplementationsarelikely tobeclose enough so that the subroutine offers value to the application programmer.

2. There are still many operating systems, such as DEC’s OpenVMS, Microsoft’s MS-DOS, and

M icrosoft’sWindowsNT,whicharenotmembersoftheUnix tribe. These operating systems have their own rules and behaviors.

Q: O n Un ix systems with OS-level or CLI globbing, how would an implementor properly interpre t what the COMMAND_LINE argument should return to the user?

A: I ftheOSorC LI has mandatory globbing, there are several possible solutions, any of which could be standard conforming:

1. Retu r n all blanks in COMMAND_LINE, since the behavior of the OS or CLI makes th e unparsed command line unavailable.

2. C oncatenatealloftheparsedcommandlineargumentsintoonelon g character string and make this concatenated string the returned value of COMMAND_LINE.

3. I fpos sible, use other facilities of the operating system to find out what the user really passed into the OS or CLI.

Reference List

M c Con n e ll, Steven C. 1993. Code Complete: A Practical Handbook of Software Construction .

Redmond, WA: Microsoft Press.

M iller , G. A. 1956. "The Magical Number Seven, Plus or Minus Two: Some Limits on Our Capacity for Processing Information.", The Psychological Review 63, no. 2 (March):81-97.

X3J3 / 97-151, Command Line Arguments & Environment Variables - Everything-at-Once Proposal

[End of J3 / 97-152]