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GN m-2:  in very easily transformed 
crystals, Eij may be as small as about 10 
KN m -2. The device described herein 
effectively covers the experimental range 
of Eq. 

It is a pleasure to thank R. L. Barns for 
discussions on constructing this device. 
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Computer programming for pro- 
tein crystallographic applica- 
tions, University of California at 
San Diego, 28-29 November 
1978 

On November 28 and 29, 1978, a group of 
X-ray crystal lographers and other inter- 
ested parties gathered at the University of 
Cali fornia at San Diego to discuss com- 
puter programming for protein crystal- 
lographic applications. This meeting was 
sponsored joint ly by the Computer Re- 
source for Biomolecular Research (sup- 
ported by research grant RR 00757 from 
the National Institutes of Health) and the 
Department of Chemistry at UCSD. The 
impetus for the meeting was that several 
protein structure groups are current ly in 
the process of instal l ing DEC VAX-11/780 
computers in their laboratories. This 
common change in computing hardware 
suggested to the organizers of the 
meeting that now would be an opportune 
time to establish conventions that would 
facil itate program and data exchange. 

The participants, listed in Table 1, 
agreed upon a number of conventions 
which, since they are not restricted to VAX 
users alone, may be of interest to the 
general crystal lographic community. 

The topics discussed were: 
(I) Magnetic tape format for interchange 
of data and programs in character form. 

(11) Conventions for input, output, and 
archiving of data in character form. 
(111) The structure of a binary data file 
(BDF) containing 'all necessary' data in 
program readable form. 
(IV) The programming language to be 
used. 
(V) Problems created by the lack of a 
standardized operating system. 
(VI) The possible use of a computer 
network for communicat ion and rapid 
exchange of programs and data. 

The conventions agreed upon are: 
(I) There wil l  be two magnetic tape 
formats for exchanging programs and 
data between different instal lat ions: (1) 
ANSI labeled tape (ANSI, 1969) for users 
with compatible computers and (2) an 
unlabeled tape for users with d iss imi lar  
machines. These tapes may be of any 
track and bit density agreed upon by the 
corresponding part ies; for the present, 
default shall be 800 BPI and 9 track. The 
fol lowing describes the unlabeled tape: 

• = means 'is defined to be'; 
Character :=  USASCII/7; 
Record :=  80 characters; 
Block :=  45 records, null f i l led when 
necessary (the ASCII null character has 
all bits zero); 
File :=  (any number of blocks~> end-of- 
file mark ; 
First file :=  records containing the table 
of contents of the fol lowing fi les; 

Tape : = ( f i rst  file> (any  number of f i les> 
end-of-fi le mark. 

The eighth bit of each character, the most 
signif icant bit, shall be zero. The tape is 
blocked with 45 records (3600 characters) 
in each and every block because this 
length is compatible with all known 
machine register sizes. All incomplete 
blocks shall be null f i l led in order to keep 
block sizes constant. The table of contents 
in the first fi le consists of the fi le name 
with no imbedded blanks, fol lowed by a 
character blank and, if desired, by a 
descript ive comment. When all f i les are 
so described, a record of all blanks shall 
be present. Next may fol low any number 
of records of descript ive text and mes- 
sages. Each subsequent file, described in 
fi le 1, shall consist of f i l led blocks of 
records containing data in character 
form. From the defini t ions it is apparent 
that the end of tape is signaled by two 
sequential end-of-fi le marks. 
(11) Because the IUCr Data Commission 
and var ious committees of the IUCr are 
current ly seeking data formats suitable 
for publ ishing and computer archiving 
crystal lographic data, the part icipants 
agreed that programs wil l  have to be 
written to read and write data in these 
formats as well as in formats required by 
crystal lographic data base systems such 
as the Protein Data Bank. 
(111) The part icipants realized that adop- 
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t ion of a common method of maintaining 
data in an uncoded file system was 
essential to the 'efficient' exchange of 
programs. This file wil l  be referred to as 
the binary data file (BDF). A detailed 
descript ion of the BDF that was accepted 
by all part icipants is given by Hall & 
Stewart (1978). They also provide uti l i ty 
subroutines, written in R A T M A C  (Munn & 
Stewart, 1978; Kernighan & Plauger, 
1976) for reading and wri t ing the BDF. Of 
course, Fortran versions of these pro- 
grams are avai lable as well. The BDF is a 
binary blocked sequential file with self- 
contained blocking information. All 
blocks read from and written to mass 
storage are of equal length. The records 
contain two types of header information; 
the first is used by uti l i ty subrout ines to 
control reading and writ ing the fi le and 
the second, a numeric key defined for 
each type of crystal lographic data, se- 
rves as a table of contents to the data in 
the file. Several part icipants saw ways to 
expand the sequential file into scattered 
subfi les and recommended this as an 
enhancement. A complete descript ion of 
the BDF is being prepared for publ icat ion 
by Hall & Stewart. 
(IV) Although discussions on an ap- 
propriate programming language for 
crystal lographic computing were more 
diffuse than those concerning data files, 
two points were agreed upon. First, 
Fortran wil l  be the programming lan- 
guage because it is almost universal ly 
available, its compi lers produce efficient 
code, and most protein crystal lographers 
already know it. ANSI Fortran 77 con- 
vent ions wil l  be observed. Second, a 
structured programming language is de- 
s irable because it makes programs more 
readable, more transportable, easier to 
modify, and quicker to check out. The use 
of C, Pascal, Algol and other structured 
compl iers was contemplated, but re- 
jected. Several preprocessors which al- 
low structured programming, but produce 
Fortran code for compilat ion, were con- 
sidered and of them the consensus was 
that RATFOR and its enhancement RAT- 

MAC,  being in the public domain, were 
most acceptable although their output 
would have to be improved somewhat to 
be acceptable to all present. It was 
suggested to Dr Stanley Hagstrom, soft- 
ware manager of the National Resource 
for Computing in Chemistry (NRCC), who 
was present at the meeting, that a useful 
project for the NRCC would be to maintain 
some such structured programming lan- 
guage. 
(V) No agreement on the use of an 
operat ing system could be reached even 
by those with the same computer (VAX). 

The desirabi l i ty of having a nonpro- 
prietary, standardized operating system 
was recognized. During discussion of this 
universal problem with Dr Hagstrom, the 
point was made that perhaps the NRCC 
could catalyze the production of such a 
general machine- independent monitor. 
(VI) The possibi l i ty and usefulness of 
establ ishing a computer network for 
communicat ion among crystal lographic 
laborator ies was discussed. The implica- 
t ions for rapid updating and the ease with 
which programs and data could be trans- 
fered among the groups was clearly 
recognized by all present; however, 
immediate implementat ion of a network 
was not deemed practical by a majority of 
the participants. 

In conclusion, all part icipants felt that 
protein crystal lographers would benefit, 
first by writ ing programs in a structured 
programming language that is converted 
into Fortran with a preprocessor and, 
second, by uti l izing a common stable 
Binary Data File. As a result, their 
programs can be more widely used, have 
a longer lifetime, and be appl icable with 
fewer changes to many more problems. 
With the advent of a new generat ion of 
computers and the development of high- 
level computer languages, the partici- 
pants realized that now is an ideal t ime to 
standardize some aspects of protein 
crystal lographic computing and thereby 
help to satisfy their col lect ive need for 
rel iable transportable software. 
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Crystallographers 
This section is intended to be a series of short para- 
graphs dealing with the activities of crystallographers. 
such as their changes of position, promotions, assump- 
tion of sigmhcant new duties, honours, etc. Items for 
inclusion, subject to the approval of the Editorial Board, 
should be sent to the Executive Secretary of the Interna- 
tional Umon of Crystallography fJ N King. Internahonal 
Union of Crystallography. 5 Abbey Square, Chester CH1 
2HU. England). 

Professor P. P. Ewald has been awarded 
the Gregori Aminoff Medal of the Royal 
Swedish Academy of Sciences, for his 
fundamental contr ibut ions to the develop- 
ment of the science of crystal lography. 
This award has been establ ished to 
commemorate Professor Gregori 
Arninoff, who was born in 1883 and was an 
accomplished artist as well as a crystal- 
Iographer, having studied paint ing in 
France and Italy as a young man. 
Professor Aminoff was the first person to 
undertake X-ray crystal lographic re- 
search in Sweden, in 1918. His early work 
included the structure determinat ion of 
brucite and nickel arsenide. He was 
Professor of Mineralogy at the Swedish 
Museum of Natural History from 1923 until 
his death in 1947. 

Dr Isabella L. Katie, of the Naval 
Research Laboratory, Washington DC, 
recently received an Honorary Doctor of 
Science Degree at Wayne State 
University. 

Professor Linus C. Pauling has received 
the USA National Academy of Sciences 
Award in Chemical Sciences. 

Professor Julio Rodriguez Martinez, 
Head of the Department of Geology at the 
Universidad Autonoma de Madrid, died 
suddenly in February 1979 in Santiago 
whi lst  on a visit to Chile. He did much to 
increase cooperat ion between scientists 
in Spain and in many countr ies in South 
America, and he was President of the 
Sociedad Iberoamericana de 
Cristalograf ia between 1975 and 1977. His 
research interests covered clay mine- 
ralogy, sediments, laminar sil icates, 
growth of crystals and oriented crystal l iz- 
ation. He published over 100 scientif ic 
papers and five books on crystal lography. 
In 1973-1974 he was Honorary President 
of the Consejo Superior de 
Investigaciones Cientificas, and in 1977 


