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Introduction 
The second half of the twentieth century has seen major changes in computer 

architecture. In the early fifties to the early seventies, the word "computer" demanded 

reverence, respect and even fear. Computers, then, were almost c'untouchables'y. Today, 

computers have become the mainstreams of communication on the rapidly expanding 

communication highways. They have become necessities of life. 

With the computers came the establishment of information centers - tasked with the 

dissemination of newly developed computer codes and generated data. The Radiation Shielding 

Information Center (RSIC) was founded in 1962 as a valuable resource for programs and cross 

section data concerned with the effects of radiation. Through the years, RSIC has collected 

computer codes developed for the early machines (IBM 360, DEC PDP-10, CDC 6600, 
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W A C  1 loo), to the more modern and powerful desktops (Pentium based Personal 

Computers, UNIX workstations like the IBM RISC 6000, DEC Alpha, SUN) and 

supercomputers (Cray XMP, Cray YMP, Cray C90, IBM SP2). 

Computer Codes and Data Packaging 

Packaging of a computer code requires three major steps: unpacking, testing and 

packaging for public distribution. Unpacking and packaging are dictated by methods of 

dissemination. Magnetic tapes (7-track and 9-track) were the initial media of distribution. These 

tapes had densities of 800 bytes per inch (bpi), and later 1600-bpi, 32OO-bpi, and 6250-bpi. A 

2400-foot reel tape has the following megabyte (MB) capacity: 800 bpi - 23 MB; 1600 bpi - 
46 MB; 6250 bpi - 180 MB. However, these capacities are not truly achievable, because most 

users implement blocking. Blocked tape information is stored between blocks (comprising the 

inter-record gap IRG), thus reducing the actual volume of data to be written. A transport code 

like MCNP (Monte Carlo Neutral Particle) required four 1600-bpi tapes or two 6250-bpi tapes 

when initially distributed. There are also standards to be dealt with labeled, non-labeled, 

-ASCIMabeled (AmericanNational Standard Code for Information Interchange), ANSI-labeled 

(American National Standard Institute), and IBM-labeled. This posed a challenge for the end 

user reading or writing the tape. Tape drives were also confined in the past to the location of the 

main computing center. Proximity to the computer center thus influenced the time it took to 

process tapes. Round open-reel tapes, although bulky, provide a reliable method of transmitting 

data. 
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As round tape technology was maturing, disk media surfaced as an alternative and faster 

method of transporting data. With the discovery of Personal Computers (PC) and RISC-based 

(Reduced Instruction Set Computer) workstations as immediate desktop tools, came the wide use 

of diskettes. The original 5.25-inch PC diskettes has only 360 kilobytes (KB) of storage. This 

was followed by 1.2 MB cqpacity. Today, the 5.25 inch diskette is replaced by the 3.5 inch with 

a capacity of either 1.44 MB or 2.0 MB. The current version of MCNP4A (with the ENDFB IV 

cross sections) is distributed in compressed form on 29,3.5-inch diskettes (uncompressed, the 

data files total to about 150 MB). 

Round tapes have now been virtually replaced by 8-mm, 4-mm or the quarter-inch 

cartridge. The quarter-inch data cartridges preceded the smaller tapes, and hold 150 to 500 MB 

of data, compared to the gigabyte (2.3 GB, 10 GB, 20 GB) capacity of their cousins. PC-specific 

tape drives can hold hundreds of megabytes of data - 120 MB and 250 MB. 

Compact disks (CD) have also added a new dimension. Where once writeable CD drives 

cost about $15,000, today, such drives can be purchased for less than $2000. CD readers, on the 

other hand, cost about $200-$300 dollars. Compact disks can store about 650 MB and it will be 

a matter of months before the 1 GB CD will be marketed. MCNP4A with both the-kNDFB/IV 

and ENDFBN derived data libraries can be distributed on one CD. There are several CD 

formats: IS0 9660, CD-ROM XA, Photo CD, Video CD, CD-I (Philips CD-Interactive). The 

most common is the IS0 9660 standard. Most CD drives are capable of reading IS0 9660. 



Better tape and disk technology coupled with improved compression algorithms make the 

archiving and distribution of computer codes and cross section data easier and smoother. 

The Internet is another effective method for data transmission. File Transfer Protocol 

(FTP) has gained widespread use since the birth of the Internet. World Wide Web 0 

servers provide users with instant access to information. Abstracts of RSIC computer codes are 

now searchable on the RSIC WWW server. Due to some Department of Energy (DOE) 

limitations on dissemination, RSIC computer codes are not yet available through WWW. 

However, this is likely to be the mode in the future. Although FTP is a straightforward method 

of transmitting codes and data, the speed of communication is still very slow (especially evident 

when the transfer involves megabytes of data). High speed networking research is new. In the 

meantime, users have to be content with 10 megabits per second (MBPs) or 45 MBPs Ethernet 

and await the promise of Asynchronous Transfer Mode (ATMJ and FDDI at 100 MBPs. 

Telephone modem connections, even with Integrated Services Digital Network (ISDN) at 64 

kilobits per second (KBPs), are relatively slow but provide a channel to the communication 

highway. 
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Compilers and Operating Systems 

In the testing stage of technical software, two major issues are compilers and operating 

systems. Almost all transport and shielding codes are Written in Fortran or Fortran interfaced 

with another hardware bound language like Assembler and more recently, the C and C++ 
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languages. Fortran has undergone several standards: Fortran 66 (Fortran N), Fortran 77, Fortran 



90. Fortran 66 codes are not easily compiled in today’s more powerfbl and standardized 

compilers, without the re-structuring of, for example, variable dimension and B e  open 

statements. Although Fortran 90 is a move to more standard programming, computer vendors 

continue to provide their own extensions to the compilers. Optimization levels also pose 

problems across platforms; a code with “02” switch in the compilation command line may have 

to be compiled with higher or lower optimization on a different computer. 

Fortran codes with Assembler interface were written to take advantage of the machine 

architecture to provide efficient execution, but with the loss of portability. The original MORSE 

Monte Carlo transport code is an example. Fortran codes with C language, are common in this 

era, since C is a more structured, less hardware-dependent language. There are however 

different C compilers and not all of them conform to the ANSI standard. For UNM: users, the 

fiee “gnu” C compiler is an answer. MCNP4A and DANTSYS (the discrete ordinates transport 

code from Los Alamos National Laboratory), are examples of transport codes with Fortran and C 

subroutines, which are widely portable. 

Finally, operating systems deserve discussion, too. The days of IBM Job Control 

Language (JCL) are in the past. IBMs Multiple Virtual Storage (IMVS), later MVS-XA 

(extended architecture) and Virtual Machine (vM> were leading application environments for 

Fortran codes for years. Although IBM M V S  has in interactive environment with its Time 

Sharing Option (TSO), most jobs ran in batch mode, requiring the need for JCL. What made 

JCL difficult (besides being a language by itself) in a Fortran job, is the opening of InpudOutput 

(I/O) units, coupled with the formats for record length. For each Fortran unit opened, there must 
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be a corresponding “//GO.FT#YFW..” statement. DEC VMS uses DCL (Digital Command 

Language) “ASSIGW to open YO units. Both UMX and DOS (Disk Operating System) use no 

“JCL” in this respect; a file is created assuming the proper “STATUS” is mentioned in the call to 

the “OPEN” statement. Script files in UNIX and DOS “*.BAT’ fles provide easy user interface 

for installing, compiling, linking and running programs. For UNlX script files, one needs to be 

aware of the SHELL (Elourne, C or Korn) environments. Script files can also come under TCL 

(Tool Command Language) and PERL (Practical Extraction and Report Language). 

ConcIusion 

The world is faced with rapid advances in computer hardware and software. Information 

centers and programmers must stay abreast of these changes to ensure efficient exchange of data. 
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