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Introduction

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

The? first activity is the completion and submittal of 
software summary forms (SSF) . 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 
inserted in it, 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 
SSFs.

Software summary forms are prepared with a text- 
processor on a personal computer by merging program 
information with the standard SSF form during printing. 
Program 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 SSF is taken from file directories on 
the computer storing the programs to be summarised.

F'.r p g r a m P re pa rat ion

Programs written in Fortran are modified to include? a 
PROGRAM 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 
listing 1. The REMAPP.HDR inclusion is not essential to the 
SSF, 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 prpgram. The REMLQG 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. Key lines beginning with the words "Name?:", 
"Purpose:", "Algorithm:", "Functions:", or "Invocation:" and 
their accompanying texts provide essential information for 
sections of the SSF. "Name" fills the name line. "Purpose" 
goes in the brief description, and "Algorithm" or 
"Functions" go in the narrative.

Standard document

The main document that is the skeleton of the SSF was 
prepared in the style of the word processing program. 
Microsoft Word 1-. 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 fields that are the same for 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

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 SSF. Following this are the ordered 
lists of variable values for each SSF, i.e., each program 
being summarized. This list can be generated on the word 
processor. However, program information and documentation 
existing on a minicomputer was transferred and reformatted 
into the variable text file by programs on the personal 
computer. Program SSFI (appendix I) is a Turbo Prolog 1 
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 
SSFI. Program SSFP (appendix II) is a Turbo Prolog 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,
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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 NNMSI Retapp and Linanl Documentation file to an indexed file for use in prograi SSFP
t/
doaains
file=infile;outfile;teipfile
na«e=string
ssf=ssf(nane,real)

database 
ssf(naie,real) 
h(string)

predicates
endpurpose(string,real) 
findend(string) 
findnaie(na«e)
instr(string,string,real,real) 
ppMrite(dbasedofl) 
repeat 
testend(string)

clauses

repeat.
repeat if repeat,

findnafe(Nafe) if
repeat,readln(Line),
frontstrti,Line,S,Name),S="Na«e: ',
«rite(Line),nl,!.

findend(Eop) if repeat,readln(Line), 
write(Line,"\n*), 
frontstr(l,Line,Eop,_), 
testend(Eop),!.

testend(Eop) if Eop= f \12"; 
Eop="\4'.

instr(S,T,_,_J if
strJen(S,Ns),str len(T,Nt),
Ns<Nt,!,fail. 

instr(S,T,N,N) if
str_len(T,Nt),
frontstr(Nt,S,Sub,_),
Sub=T,!. 

instr(S,T,N,H) if
frontstr(l,S,_,Next),Nl=N+I,
instr(Next,T,Nl,N).

endpurpose(S,N) if



instr (S, "Functions: ' , 1 ,H) , H=M-i , ! ; 
instr (S, "Algorithm", 1,11), N=H-i,l; 
instr (S, "Invocation:", 1,H),N=H-1,!,

ppxriteOU if Nrite(X),nl.

goal
openread(infile,"cj/nnHsi.int"),
readdevice(infile),
openNrite(outfile, N nnNsi.s5f"},
Nritedevice(outfile),
repeat,
openHrite(te«pfile,"temp"),
Nritedevice(teipfile),
findnaae(Naie),
findend(EOP),
closefile(teipfile),
file_str('teip%S),
writedevice(outfile),
filepos(outfile,Nst,0),
ppwrite(h(S)),
Hritedevice(screen),

assertz(ssf<Naie,Nst)),
EOP="\4 H ,savers5f.idx"),
closefile(outfile).



Appendix II

/t
Turbo Prolog Progran SSFP
Converts NNWSI indexed prograi documentation file into a data file for printer oerging Nith an S5F on 
HSNORO Mord processing 
§/ 
project'ssfp"

domains 
h=h(string) 
file=infile?outfile 
strlists5tring*

database 
ssf(string,real) 
h(string) 
n estates(string,integer,string,string)

global predicates 
Jnstr (string,string,integer) - (i,i,o) language c

predicates
alias(5tring,5trlist) 
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) 
tail 2(string,integer,string) 
nritenostates(string) 
Mriteuop(string) 
Nritetext(string,integer,integer,string)

clauses 
repeat, 
repeat if repeat.

alias(Nane,[Naite]).

purpose(51,Na§e,P) if 
ssf(Nane.Tl), 
filepos(infile,Tl,0), 
readten (dbasedon,h (S)), 
tai US, "Purpose:",SI), 
endpurpose(Si,P).

tail(SI,S2,S3) if



.in5tr(Sl,S2,N) l M>0, 
Uil2(Sl,N,S3).

tai!2(S,l,S) if !. 
tai!2(Sl,N,S2) IF

Nl=N-l,frontstr<Ni,Sl,_,S2},!,

endpurpose(Sl,S2) if
head(Si,'Functions:',52),!; 
head (SI, "Algorithm 11 ,52),! 5 
head(Si,'Invocation: 1 ,82),!.

narrative(P,N) if
taiKP,"Functions:",T), 
head{T,*Invocation:",NO), 
frontstr(ll,NO,_,N),!; 
tail(P,"Algorithms:',!), 
head(T,'Invocation:',NO), 
frontstr(ll,NO,_,N),!; 
head(F,'Invocation:',NO), 
frontstr(9,NQ,_,N),!.

head(Sl,S2,S3) if
_instr(Sl,S2,N),H>0, 
head2(Sl,N,53).

head2(S,l,S) if !. 
head2(Sl,N,S2) if

Ni=N-l,frontstr<Ni,Sl,S2,.)

do if
nostates(Nane,_,LH,_),
purpose(Sl,Nafle,P),
Nritedevice(screen),Nrite(Naie),nl,Mritedevice(outfile),
Nrite(Naae) ,Nrite(',*),
date (Year, Hon, Day),
str_int(S¥ear,Year),
frontstr(2,SYear,.,Yeari),
write!"..", Mon, '. / ', Day, \d/..",Yearl, i y..'l,«rite( i , 11 ),
fronttoken(LN,NU,LNn,
str.int((1N,NHM),
fronttoken(LMl,. 1 LM2),
fronttoken(LU2,DM,LN3),
str_int(DH,NDH),
fronttoken(HJ3,.,LH4),
fronttoken(LH4,YH,J,

frontstr(9,P,.,PO),
Application='Used for processing of geologic information in digital iiages.",
concat(Application,PO,Pl),
nriteC\""),ttriteteKt(Pl,l,27,P2),»<rite( i \","),
nrite( i \"),»iriteteKt<P2,l,B7,P3),ttritel i \ i ,"),

writerr'^writetext^l^J^riteCNV),

7



narrative(SI,Nl),
KriteCV

KriteC 
HriteC

writeCV"

,writetext(Nl, 
,Nritetext(N2, 
,Hritetext(N3, 
,nritetext(N4, 
,Hritetext<N5,

,77,N2) T writer\V) T 
,B7 f N3),«riteC\', H }, 
,87,N4),writeC\",'), 
,B7,N5),writer\V) f 
,87,N6),writer\y),

,writetext(N6,l,B7,J,Nriter\ > , 1 ),
Mh tenostates (Naie) ,nri te (','),
Hriteuop(Naie),nl,
fail.

wntetext(S,N,N,S).
writetextt" t N,H,Sl) if 

write!' "),N1=N+1, 
writetextl",Nl,Mf Bl>,!.

«ritetext(S,N,H,Sl) if 
frontstr(l,S,C,S2), 
C^Xn 1 , 
nritetext(S2,N ( H,Si),!.

Mritetext(S,N,H,Sl) if 
frontstr(l,B,C,S2), 
C*"\f,witeC '),N1=NH, 
wntetext(S2,Nl,H,Sl),!.

writetext(S,N,M,Sll if 
front5tr(l,S,C,S2),

Hritetext(S2,Nl,N,Sl),!.

Hritenostates(Naie) if 
aliasiNaie, Alias), 
nstates(Alias,N), 
Mrite(N).

nstates([],0) if !. 
nstates([First:Rest], Total) if

nostates(First ? N,_,_),
nstates(Rest,N),
Total=N+H.

Hhteuop(Naie) if
nostates(Na«,_,_,UOP),UQP<>"",

writ«( H X, .__   __ _").

goal
clearwindoM,
openreadtinfile/nnMSi.ssf 1 ),
open«riteloutfile,"a:55f5.dat'),
consul tCssf.idx"),
consult ("fsfprt.dba"),
readdevice(infile),
writedeviceloutfile),
uritf l l proqnaie,suidate,toddatB 1 pl,p2,p3,p4,nl,n2,n3,n4,n5,n6,no5tate5,uopl,uop2\n'),
do

8



Listing 1 - Partial Listing o-f Example Source Code?

PROGRAM ARITH 
(INCLUDE REMAFP.HDR 
fINCLUDE NNHSl.INT,«flRlTH-(NEND) 
C...VARIABLE DECLARATIONS

INTE6ERM IBUF(BOOO)
INTE6ER«2 XBUF(BOOO)
EQUIVALENCEUBUF,IBUF)
INTEGER FCBA(25&),FCBB(256),FCBC(256),AL6QR
REAL LNUH,LDEN,CW 

C...LOG IT
CALL REHLOBCf * * * « AP ARITH « f « * « ') 

C...USGS Coiputer Program "ARITH"{Version 1.000 
C...Technical Contact: D. L. Sawatzky

NR1TE(4,») 'USGS Coiputer Progran 'ARITH^Version 1.000'
NRITE(4,«) 'Technical Contact: D. L. Sawatzky'
NRITE(6,») 'US6S Coiputer Progran 'ARITH'jV'ersion 1.000'
MRITE(6,«) 'Technical Contact: D. L. Sawatzky' 

C...PRQ6RAH STARTS

END



Listing 2 - Sample program help -file

Nane: AR1TH
Purpose: Does arithmetic operations on registered data nuibers

of tNO RENAPP files and writes the result to a REHAPP file. 
Functions: fileA and fileB are input files, fileC is the

output file, alpha and beta are constants.
1. fileC - (alphAftfileA) + (alphaBftfileB) + beta.
2. fileC = alpha*fileA*fileb + beta.
3. fileC = alphaKfileA/fileB) + beta.
4. fileC = alphatfileA + beta. 

Invocation: 60 ARITH 
Interaction:

1) Select algorithm 1,2,3 or 4 * 
?enter nunber of one of the above
2) fileA:
Diskio: ENTER INPUT FILE NAHE:
?enter REHAPP file naie
a) ENTER 1st scanline, no. scanlines, skips, band: 
?k,l,n,n = subset parameters 
0,0,0,n = all scanlines, no skips

b) ENTER 1st pixel, no. pixels, skips: 
?k,l,i = subset parameters 
0,0,0 - all pixels, no skips

3) fileB:
Diskio: ENTER INPUT FILE NAHE:
?enter REHAPP file naie
a) ENTER 1st scanline, no. scanlines, skips, band: 
?k,l,n,n = subset paraneters 
0,0,0,n = all scanlines, no skips

b) ENTER 1st pixel, no. pixels, skips: 
?k,l,i = subset paraaeters 
0,0,0 = all pixels, no skips

4) fileC:
Diskio: enter output file naie:
?enter RENAPP file naie
when algorithm 1 is selected:
6) Enter alphaA,alphaB, and beta *
?alphaA,alphaB,beta
Nhen algorithm 2,3, or 4 are selected:
6) Enter alpha and beta * 
?alpha,beta
7) continue(y,n)?
?yes = return to 1) for aore processing 
no = stop

10



Listing 3 - Sample of the main document to be merged with a 
variable text to produce the SSF
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«DATA A:SSFS.DAT»
NNWSI-USGS-QMP-3.03 RQ 
Attachment 1 (SSF) 
Page 1 of 1

Software Summary Form (SSF) 

US6S Computer Program "«DroQname»"; Version: 1.000
Technical Contact: 

address:

telephone:

Don L. Sanatzjcy
J1S 964 DFC
Box 23046
Denver. CD B0225

( 303 ) 236-1387 x
FTS 776 - 1387 x_____

I Organization: U.S. Department of the Interior, U.S. Geological Survey, I 
I Geologic______________Division, Branch of Geophysics_____________________ I
(OR Contractor: I
L ______________________________________________________________________________________ _ __________j
Summary prepared by (X) TC or :_____________________________________________
Summary Date;«sun>date»s Software last modif ied: «toddate»
Action: (X)lst summary;(_)Revision;(_)Error;(_)New TC;Other _____________________
If not "1st summary", version number of previous SSF submitted: ._
i    ~~                                                           ~~  i
(Brief description of software function and application area: «pl» |
I «p2» I
I «p3» I
I «p4» |
L___._-.___-.-._______.________________«._______«._____«.______________«.____________________-_____J

Software is :(_)Interactive;(_)Batch;(X)Combination
i                                                             i 
Software is: (_)Scientific and Engineering or(X)Auxi1iary. Justification: I 
Software is not used only for Quality Level III work. I 
Software is not an operating system, standard library, or utility. I 
Software performs calculations that are simple statistics, coordinate transformations, I 
trivial calculations, data reformatting, or graphics. I

Software may used for NNWSI work at Quality Level(X)1;(_)11;(_)111.
i                                                                   -j 
Narrative: «nl» |
«n2» |
«n3» I
«n4» |
«n5» |
«n*» I

L____._ _____________________________________________.«.__________ ___________________________J

{Keywords (circle appropriate): Computer Program; SES ;(Auxiliarv): Numerical Method ; I 
(Modeling ; Inversion ; Data Acquisition ;(Data Reduction): Other: ______________ ; I
I______________5______________;______________?_________.__....___ !
L______________.____________________ ___._____m________.______._________________________.___._________________________J

Programming Language(s): Fortran 77
Number of source statements/ (lints) (circle): «nostates» _ 
Any unusual operation requi rements («uopl »none): «uop2» 
Software is: (X)Avail able;(_)In Testing; (_) In Preparation.
Documentation is:(_)Available;(X)Partly Available;(_)In Preparation;(_)Not Required.
i   _ . .        .   --       . .    .  .  . .    .  .       -._  .j
(For QA Manager use: I
I I
! !
(SCIF received: !
L_______________________________________________________________________________________ I J
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Listing 4 - Variable? text to be merged with Microsoft Word 
main document

prognate,suidate,toddate,pl,p2,p3,p4,nl,n2,n3,n4,n5,ni,nostates,uopl,uop2 
ARnH,__2.i/_.28J/._89y__,__2_t/__27_d/__89y__,"Does arithmetic operations ', 
'on registered data nunbers of two REHAPF files and writes the result tc 
V a REHAPP file.

 fileA and fileB are input files, fileC is the
V output file, alpha and beta are constants.
V !  *»1*C - UlphA*fileA) + (alphaB*fileB) + beta.
V 2. file: = alpha*fileA*fi!eb + beta.
%" 3. fileC = alpha*(fileA/fileB) + beta.
V 4. fileC = alpha*fileft * beta.
",103,_,Requires FPS AP-120B array processor

13



Listing 5 - File containing program name, number o-f lines, 
creation date, and system requirements.

nostatesCAPPEND',77/2/27/89","")
nostatesl'ARITH',218/2/27/89",'Requires FPS AP-120B array processor')
nostatesrCONCAT',67,"2/27/89','")
nostatesCDSST',176,'2/27/89",'Requires FPS AP-120B array processor")
nostates('DSTRIP',92,'2/27/B9YRequires FPS AP-120B array procsssor')
nostates("ED6ES",159,'2/27/89","Requires FPS AP-120B array processor")
nostatBs('ENlAR6E",52,'2/27/89',"")
nostates('ERTS6EOH",57,"2/27/89',")
nostatest'ERTSIN',297,'2/27/89","')
nostatesl'EXPAND',127,'2/27/89",'Requires FPS AP-120B array processor')
nostatesCBEOHX2',125,"2/27/89","')
nostatesI'HCHMIN",221,'2/27/89','")
nostates ('HISTMAIN' ,211, "2/27/89',")
nostatBs("HUEHAP',132,"2/27/89","Requires FPS AP-120B array processor')
nostatesCLANDSBIf,159,'2/27/89",")
nostatesI"LANDSBSQ",119,'2/27/89'," " )
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Listing 6 - Merged standard and variable documents in SBF
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NNWS1-USGS-QMP-3.03 RO 
Attachment i (SSF) 
Page 1 of 1

Software Summary For* (SSF)

USGS Computer Program "ARITH M i Version: 1.000 ; 
Technical Contact: Don L. fiawatzky

address: MS 964 DFC
Box 25046
.Denver. CO 80225

telephones ( 303 ) 236-13B7 x
FTS 776 - 1387 x

r
{Organization: U.S. Department of the Interior, U.S. Geological Survey, I 
I Beolooic_____________Division, Branch of Geophysics____________________ I 
{OR Contractor: I

Summary prepared by (X) TC or :__________________________________________ 
Summary Date: 5m/ 6 d/ BBv t Software last modified; 4m/ 7 d/ BBy 
Action: (X)lst summary;(_)Revision;(_)Error;(_)New TC;Other _____________________ 
If not "1st summary 11 , version number of previous SSF submitted: ._____
i                                                                  |
(Brief description of software function and application areai Used for processing of geo I 
( logic information in digital images. Does arithmetic operations on registered data num I 
( bers of two REMAPP files and writes the result to a REMAPP file. I

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

Software is:(_)Scientific and Engineering or(X)Auxiliary. Justification: I
Software is not used only for Quality Level III work. I
Software is not an operating system, standard library, or utility. I
Software performs calculations that are simple statistics, coordinate transformations, I
trivial calculations, data reformatting, or graphics. I

L________________________________________________________________________________________J

Software may used for NNMSI work at Quality Level(X) I; (_)II;(_)III.
r-                                                                T 
(Narrative: fileA and filiB ire input files, fileC is the output file, alpha and beta ar ) 

e constants. 1. fileC * dlphA*fileA) + (alphaB«fileB) + beta. 2. fileC « ilpha«fileA« I 
fileb + beta. 3. fileC * alphat(fileA/fileB) + beta. 4. fileC * ilpha«fileA + beta. I

I 
I

I 
«                                      _ _                   j
r                                                                i 
{Keywords (circle appropriate): Computer Program; SES 8(Auxiliary) t Numerical Method ; I 
(Modeling } Inversion ; Data Acquisition ;(Data Reduction): Othert ______________;l 
(______________;______________j_________!_____J___...___......... I

Programming Language(s): Fortran 77
Number of lource statements/(lines)(circle): 1636
Any unusual operation requirements(_none): ..Requires FPS AP-120B array processor^
Software is:(X)Available;(_)In Testing;(_)In Preparation.
Documentation is:(_)Available;(X)Partly Available;(_)In Preparation;<_)Not Required.
r*   ~ - -        - -      . .   . . -    .       -       - -     ~~i
(For QA Manager use: I
I i
I I
ISCIF receivedi I
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