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Introduction

Scientific investigations by U. 8. Geological Survey
personnel for some Department of Energy programs, such as
the National Nuclear Waste 8Site Investigation (NNWSI),
require compliance with rules of Guality Assurance.
Certification of computer software used in thesa
investigations is one form of compliance.

The first activity is the completion and submittal of

software summary forms (8SSF). These forms contain a brief
description of a computer program, its usage, date of last
modification, and summary date. In addition, the program

must have had version number and identification information
ingserted in 1it, so that a user will be informed of this on
invocation. Because of the large number of programs to be
certified, a personal computer was used to prepare completed
85Fs.

Software summary forms are prepared with a text
processor  on a personal computer by merging program
information with the standard 8SF form durina printing.
Frogram information is extracted from previously prepared
help files or manuals available interactively to program
users., Other information on dates of modification and
length required in the S8F is taken from file directories on
the computer storing the programs to be summarized.

Frogram Freparation

Frograms written in Fortran are modified to include a
FROGRAM statement, a system header, a required version
number and identification, and required usage documentation.
These modifications and inclusions are at the beginning of
the source code, as shown in the sample partial listing in
ligsting 1. The REMAFF.HDR inclusion is not essential to the
88F, but identifies the origin and location of the program.
The NNWSI, INT inclusion is essential in later submittals and
is from the help file for this program. The REMLOG routine
initiates logging of program operations to a file, but is
not essential for the SSF. Version information is essential
in the program, and in an executable statement that informs
the user the program has been documented and approved
through submittal of the SSF. Writing the version
information to the log file is not essential.



The help file for each program has the format given in
listing 2. ey lines beginning with the words "Name:",
"Purpose:", "Algorithm:", "Functions:", or "Invocation:" and
their accompanying texts provide essential information for
sections of the 8SF. "Name" fills the name line. "Purpose"
goes in the brief description, and "Algorithm" or
"Functions" go in the narrative.
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The main document that is the skeleton of the S5F was
prepared in the style of the word processing program.
Microsoftt Word?®, The procedure described here can be
extended to any text processor that can merge variable files
with a standard form.

The main document contains the essential words and
lines of the SSF and is shown in listing 3. In addition,
there are filled—in Ffields that are the same Ffor all

programs. Variables to be filled in from a variable text
file (described below) are enclosed in double angle
brackets. The name of the variable text file is given in

the DATA statement on line one. The variable text file can
be constructed to contain data for several programs.

Variable text is formatted in the style of the word
processor (listing 4). In this case, the first line is a
list of the variable names in order of their use in the
merged document, the S8&F. Following this are the ordered
lists of variable values for each 85F, i.e., each program
being summarized. This 1list can be generated on the word
processor., However, program information and documentation
existing on a minicomputer was transterred and reformatted
into the variable text file by programs on the personal
computer. Frogram S8FI (appendix I) is a Turbo Frolog?®
program that reads the help file and creates a similar but
indexed help file, indexed to the position of program names.
A second file containing the indexes is also created by
SSF1I. Frogram SSFF (appendix 1I) is a Turbo Frolog program
that creates the variable text file for programs in the
indexed help file. One additional file was prepared on the
host minicomputer and contains a list of program names,

lse of this copyrighted name or tradename neilther intends
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number of lines, creation dates, and system requirements. An
example of this file is in listing 5.

Merged document

The merged standard document and variable text become
the completed Software Summary Form shown in listing 6.



Appendix I

/%
Turbo Prolog Program SSFI
Converts NNWSI Reaapp and Linanl Docusentation file to an indexed file for use in program SSFP
¥/
domains
file=infilejoutfile;tenpfile
nase=string
ssf=ssf (name,real)

database
ssf {name,real)
histring}

predicates
endpurpose{string,real)
tindend(string)
tindname(nane)
instristring,string,real,real)
ppurite(dbasedon)
repeat
testend(string)

clauses

repeat,
repeat if repeat.

findnase (Nape) if
repeat,readin{Line),
frontstr(4,Line,5,Name) ,5="Nane: *,
write{line),nl,!.

findend(Eop) it repeat,readiniline),
write(Line,"\n"),
trontstril,Line,kop, i,
testend (Eop),!.

testend(Eop) if Eop="\12";
Eap="\4",

instriS,T, , ) if
str_len(5,Ns),str_len(T Nt),
Ns¢Nt, !, fail.

instr{5,T,N,N) if
str_len(T,Nt),
frontstr (Nt,8,5ub, ),
Sub=T,!.

instr{5,T,NM) if
frontstr (1,5, ,Next) NI=N+{,
instr{Next,T,Ni1,N),

endpurpose(S,N}) if



instr(5,"Functions:*,1,M) N=N-1,'3
instr(S,"Algorithm:® 1 M) N=N-1,'3
instr(S,"Invocation:",1,M) ,N=N-1,",

ppwrite(X) if write(X),nl,

goal

openread(infile,*cs/nnwsi.int"),
readdevicel(infile},
openwriteloutfile, "nnwsi.ssé"},
writedeviceloutfile),

repeat,
openwrite(tespfile,"temp"),
writedevice(teapfile),
findnaae(Name!},

findend (EQF),
tlosefile(teapfile),
file_str("temp",5),
writedevicelouttile),
tfilepos{outfile,Nst,0),
pearite(h(S)),
writedevice(screen),
write("ssf (" Name,", " ,Nst,'}'},nl,
assertz (ssf(Name,Nst)),
EDP="\4",save("ssf,idr"),
closetile{outfile).



Appendix 11

/%
Turbo Prolog Prograe SSFP
Converts NNNSI indexed program documentation file into a data file for printer merging with an 55F on
MSWORD word processing
&/
project®ssfp"

domains
h=h(string)
file=infilejoutfile
striist=string*

database
ssf(string,real)
histring)
nostates(string,integer,string,string)

global predicates
_instr(string,string,integer) - (i,i,o0) language c

predicates
aliasistring,strlist)

do

endpurpose{string,string)
head{string,string,string)
head2(string,integer,string)
narrative(string,string)
nstates(strlist,integer)
purpose(string,string,string)
repeat

tail (string,string,string)
tail2(string,integer,string)
writenostates(string)
writeuop(string)
writetext(string,integer,integer,string)

clauses
repeat.
repeat if repeat.

alias(Naee,[Naeel).

purpose{51,Nase ,P) if
ssf {Nane, T1),
tilepos(infile,T1,0),
readters(dbasedon,h(5)),
tail{S,"Purpose:",S1),
endpurpose (S ,P).

tail(S1,52,53) if



_instr(51,52,N,N50,
tail2(51,N,53),

tail2(s,1,8) it !,
tail2(51,N,52) IF
Ni=N-1,frontstr(Nl,S1, ,S2),!.

endpurpose (51,52} if
head(51,"Functions:*,52),';
head(51,"Algariths:",52) , !}
head(S1,"Invocations*,52),!.

narrative(P,N) if
tail(P,"Functions:*,T),
head(T,"Invocation:",N0},
frontstr (i ,NO, N} !5
tail (P,"Algorithes:" T},
head{T,"Invocation: " N0},
frontstr(11,NO, N}, '3
head(F,"Invacation: *,NO},
frontstr(9,N0, ,N},!,

head(51,52,83) if
_instr{51,52,N) N30,
head2(51,N,53).

head2(5,1,5) if !,
head2151,N,52) i
Ni=N-1,frontstr(N{,S1,52, ),!,

do if
nostates(Name,_,LW, ),
purpose(5] Name P),
writedevice{screen),write(Naee} ,nl writedevice(putfilel,
write(Naael ,write(*,”),
date(Year ,Non,Day),
str_int(SYear Year),
frontstr{2,5vear,_,Year!),
write!*__",Mon," »/__*,Day," d/__",Yeari,'y__"),write(","),
fronttoken(LW,NN,LN1),
str_int (MW ,NMH),
fronttoken(LW1, ,LW2),
fronttoken(LW2,DN,L¥3),
str_int (DW,NDW} ,
fronttoken(LW3,_,LW4},
fronttoken(LW4, YW, ),
write("__*,NMN," a/__* NDW," d/__",Y&,"y__"),writel","},
frontstri9,p, ,PO),
fpplication="Used for processing of geologic information in digital images.”,
concat (Application,PO,Pl),
write{"\"") writetext{P!,1,27,P2) ,write("\","),
write("\"") writetext(P2,1,87 ,P3},writel"\"*,"),
write("\"") writetext (P3,1,87,P4) write("\","),
write{"\"*} writetext(P4,1,87, ) writel"\","),
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narrative(Si,N1),

write("\"") writetext (Ni,1,77,N2) writel"\" "),
write(*\"") writetext(N2,1,87 N3) writel"\","},
write{"\"") writetext(N3,1,87,N4} write("\","},
write("\""} writetext (N4,1,87,N5) write("\","),
write("\**) writetext(N5,1,87,Nb) ,writel®\" "),
write("\"*),uritetext (N6, 1,87, ) write("\*,"},
writenostates (Nase) ywrite(","),
writeuop(Name),nl,

tail.

writetext(S,N,N,5).
writetext("" N,M,51) if
write(® "),Ni=N#l,
writetext(*" N1 M,51),!,
writetext(5,N N, 51) if
frontstr(1,5,C,52),
£="\n",
writetext(52,N,N,51),%.
writetext(5,N,4,51) it
frontstr(1,5,C,52),
C="\t",write(® ") N1=N¢l,
writetext(52,N1,M,51),!.
writetext (5,N,N,51) if
frontstr(1,5,C,52),
write(C) N1=N+1,
writetext(S2,N1,N,511,°.

writenastates(Nase) if
alias(Name Alias),
nstates{Alias,N},
write(N).

nstates(l(1,0) if !.

nstates{[Firstifest),Total) if
nostates(First,N, ,_ ),
nstates (Rest M),
Tatal=N+M,

writeuop (Name) if
nostates(Nase,_, ,UOP),UOP(Y"",
write(®_",U0P),!;
write(*x, '),

goal
clearwindow,
openread{infile,"nnwsi.ssf"),
openwriteloutfile, "a:ssfs.dat”),
consult{“ssf.idx"),
consult ("sséprt.dba"),
readdevicelinfile),
writedeviceloutfile),
write{"prognase,susdate,soddate,pl,p2,p3,pd,ni,n2,n3,nd,n3,nd,nostates uopl ,uop2\n*),
do



Listing 1 - Partial Listing of Example Source Code

PROGRAM ARITH
$INCLUDE REMAPP.HDR
$INCLUDE NNWSL. INT,#2ARITH-(NEND)
C...VARIABLE DECLARATIONS
INTEGER®4 1BUF (8000)
INTEGER#2 XBUF (B00O)
EQUIVALENCE (XBUF , IBUF)
INTEGER FCBA{254) ,FCBB(256),FCBC{256) ,ALGOR
REAL LNUM,LDEN,C(7)
C...LO6 IT
CALL REMLOG('# # # + ¥ AP ARITH * % 2% ")
C...US6S Cosputer Program “ARITH";Version 1,000
C...Technical Contact: D. L. Sawatzky
NRITE(4,#) 'USG5 Computer Program "ARITH"jVersian 1,000’
WRITE(4,%) ‘'Technical Contact: D. L. Sawatzky’
WRITE(4,#) "USES Computer Program "ARITH"{Version 1.000°
WRITE(4,%) 'Technical Contact: D, L. Sawatzky’
C...PROGRAM STARTS

END



Listing 2 - Sample program help file

Name: ARITH
Purpose: Does arithmetic operations on registered data nusbers
of two RENAPP files and writes the result to a REMAPP file.
Functions: filed and fileB are input files, filef is the
output file, alpha and beta are constants.
1, fileC = (alphA#fileh) + (alphaBxfileB) + beta,
2. fileC = alpha#fileA#fileb + beta.
3. fileC = alphat(fileA/fileB) + beta.
4. fileC = alpha#filef + beta.
Invocation: 60 ARITH
Interaction:
1) Select algoritha 1,2,3 or 4 &
?enter number of one of the above
2) filef:
Diskin: ENTER INPUT FILE NAME:
?enter REMAPP file name
2) ENTER ist scanline, no. scanlines, skips, band:
%,1,a,n = subset parameters
0,0,0,n = all scanlines, no skips
b) ENTER ist pixel, no. pixels, skips:
7,18 = subset parameters
0,0,0 = all pixels, no skips
3) fileB:
Diskia: ENTER INPUT FILE NAME:
7enter REMAFP file nane
a) ENTER Ist scanline, no. scanlines, skips, band:
?%,1,8,n = subset parameters
0,0,0,n = all scanlines, no skips
b) ENTER Ist pixel, no. pixels, skips:
%,1,8 = subset paraseters
0,0,0 = all pixels, no skips
4) fileC:
Diskio: enter output file nase:
7enter REMAPP file naae
when algorithe 1 is selected:
) Enter alphaf,alphaB, and beta ¥
2alphaf,alphaB,beta
when algorithas 2,3, or 4 are selected:
6) Enter alpha and beta
?alpha,beta
T} continue(y,n)?
?yes = return to 1) tor more processing
no = stop

10



Listing 3 - Sample of the main document to be merged with &
variable text to produce the SSF
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<{DATA A:S55FS5.DAT>>
NNWSI-USGS-8MP-3.03 RO
Attachment 1 (SSF)
Page 1 of 1

Software Summary Form (S8F)

USES Computer Program “({progname>>": Version: _1.000 H
Technical Contact: on L. Sawatzky

Do

address: MS 944 DFC_
Box 230464

Denver, CO 80223
telephone: (303 ) 236-1387 x
FTS_776 - 1387 x

r————-- - - ——mmemmm s - 1
I0rganization: U.S. Department of the Interior, U.S5. Geolagical Survey, |
|__Beologic Division, Branch of Geophysics |

|

|OR Contractor:

t

Summary prepared by (X) TC or :
Summary Date:{{sumdate)): Software last modified:{{mpddate>>
Action: (X)1st summary; (_)Revisian; (_JError; (_)New TC3;Other
If not “ist summary", version number of previous S5F submitted: .
e B e - |
[Brief description of software function and application area: ((p1>> |

| <<p2>> |

| <<{p3>> |

| <<pd>> |

L ——— -

Software is :(_)Interactive; (_)Batch; (X)Combination

[ e e ——— e s ——— -~ ——

]
|Software is: (_)Scientific and Engineering or(X)Auxiliary., Justification: |
| Software is not used only for Quality Level III work. |
{
!
|

| Sottware is not an operating system, standard library, or utility.
| Software performs calculations that are simple statistics, coordinate transformations,
| trivial calculations, data reformatting, or graphics,

i —— - o o o S s T T - o S = 0 - T - " " T " - T " . o o - 4

Software may used for NNWSI work at Quality Level (X)I;( )II3( )III.
ey - - - 1
iNarrative: <<n1>> |

I <<n2)> |

| n3d> |
I <<néd>> |
I Kn3x>» |
!
L

ndd> |

- —~—— - —~— J4

[ —————— - ——— -

|Keywords (circle appropriate): Computer Program; SES ; (Ruxiliary); Numerical Method ;
{Modeling ; Inversion ; Data Acquisition ;(Data Reduction); Other:

| ; L

| W - - o o S " o s " o Y T " " S S Y T Y Y " S s S Y S S Y A " P " Y S i " oy S e T Y S T A T S o S S Y " S - S e e o o e J
Programming Language(s): _Fortran 77

Number of source statements/(lines)(circle): {{nostates>) _

Any unusual operation requirements({<uopi>>none): _{Kuop2))

Software is:(X)Available;(_)1In Testing;(_)In Preparation.

Documentation is:(_)Available;(X)Partly Availabley(_)In Preparationj(_)Not Reguired.

s e — B e k]
|For A Manager use: |
| |
i !
|
J

21}
- —

|SCIF received:

e -~

12




Listing 4 — Variable text to be merged with Microsoft Word
main document

prognaee,susdate,aoddate,pl,p2,p3,p4,n1,nZ,n3,n4,nS,nb,nostates uapl, uop2
ARITH, 2. a/__28.d/_B%y__,_ 2. m/__27_d/_ B%y__,"Lioes arithmetic operations ",
*on registered data numberc of twc REMAPF files and writes the result te
*," a REMAPP tile,
1
*tilef and fileR are input files, #ileC is the
"t output #ile, alpha and beta are censtants.
1. f11eC = (alphAefileAl + (alphaBafileB) + beta.
. fileZ = alpha#filed#fileb + beta.
. f1lel = alpha#{filef/fileB} + beta.
" 4, ¢ileC = alpha#filed + beta.
*y10%,_,Reguires FPS AP-120B array processor

=
-

=

-

(2 IS )
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Listing 5 - File containing program name, number of
creation date, and system requirements.

nostates (*APPEND",77,"2/27/89","")
nostates("ARITH",218,"2/27/B9" ,"Requires FPS AP-120B array processor*)
nostates ("CONCAT®,67,"2/27/89*,"")
nostates("DS5T",176,"2/27/89" ,*Requires FPS AP-120B array processor”)
nastates("DSTRIP®,92,"2/27/89" ,"Requires FPS AP-120B array processor®)
nostates("EDBES",159,"2/27/89","Requires FPS AP-120B array processor")
nostates ("ENLARGE",52,"2/27/89" ,**)
nostates("ERTSBEON",57,"2/27/8%","")
nostates("ERTSIN"®,297,%2/27/89" ,*")
nostates("EXPAND",127,"2/27/B9","Requires FPS AP-120B array processor®)
nostates ("BEOMX2",123,"2/27/89","")

nostates("HCHMIN",221,%2/27/89",*")

nostates ("HISTMAIN®,211,%2/27/89%,"")
nostates("HUENAP®,132,"2/27/89" ,“Requires FPS AP-120B array processor”)
nostates{"LANDSBIL",159,"2/27/89","")
nostates("LANDSBSQ",119,%2/27/89*," ")

14
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Listing 6 - Merged standard and variable documents in SS8F
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NNWS1-USGS-GMP-3.03 RO
Attachment 1 (S5F)
Page | of 1

Sottware Summary Form (SGEF)

USG5 Computer Program "@ARITH"y Version: 000 3

Technical Contact: Don L. Bawatzky
address: _MS 964 DFC
Box 25046

Denver, CO B0225

telephone: (_ 303 ) 236-13B7
FT5_776 - 1387 «x

r~ ———— s (hty S st Gt st Tt S e S S G St P YD St S S P S G St S AU e P e P - e

|Organization: U.S. Department of the Interior, U.S5. Geological Survey,

|__bGeologic Division, Branch of Geophysics
{OR Contractor:
L

- - e s - - > T S > - = —— - ———— - -

Summary prepared by (X) TC or :
Summary Date:__S o/ &b d/ BBy : Software last modified: _4 m/ 7 d/ 88y
Action: (X)1st summary; (_)Revision; (_)Error;(_)New TC;Other
I+ not "1st summary", version number of previous SSF submitted: .

r o o o o o e o o o et S S - - - ——— e e e

|Brief description of software function and application area: Used for processing of geo
| logic information in digital images. Does arithmetic operations on registered data nunm
| bers of two REMAPP files and writes the result to a REMAPP file.

i

L

- - - - - e S P G e = e G = Yt S . A e -

- wne e )

-t

e e —— —— —

[ ——————————————— - o " 2 € " > o T o S T T e G s e U S P S o e S S e e -

|Scftware is:(_)5cientific and Engineering or(X)Auxiliary., Justification:

| Software is not used only for Quality Level IIIl work.

| Software is not an operating system, standard library, or utility.

| Software performs calculations that are simple statistics, coordinate transformations,
| trivial calculations, data reformatting, or graphics.

e ————— - s s e o e o e S B S e S S S e S S e 4

Software may used for NNWSI work at Quality Level (X)Is( )IIz(_)III.

[rm———————————— — —_— e e e e B 1

INarrative: ¢ileA and fileB are input files, fileC is the output file, alpha and beta ar
| e constants. 1. fileC = (alphA#fileA) + (alphaB#fileB) + beta. 2. fileC = alpha*fileAs
| ¢iledb ¢ beta, 3, fileC = glphaw(fileA/fileB) + beta. 4. fileC = alphafileA + beta.

v - cow

{Keywords (circle appropriate): Computer Program; SES j;(Ayxiliary)s Numerical Method i
|Modeling 3 Inversion ; Data Acquisition j(Data Reduction); Other: H

| $ } S .
| 8

Programming Languagel(s): _Fortran 77

Number of source statements/(}ines) (circle): 1636 _

Any unusual operation requirements(_none):_Requires FPS AP-120B array processor_
Software is:(X)Available;(_)In Testing;(_)In Preparation.

Documentation is:( )Avallable;(X)Partly Availableg(_)In Preparation;(_)Not Requ:red

o e e e e e e e e e e e e e e e e e e e e e
|For QA Manager use:

|

|

|SCIF received:

L

e e - —

-
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