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1. PROBLEM FORMULATION AND SPECIFICATION

The purpose of the computer program DRIFT is to give computer assistance to the development and
maintenance cycle of the KLIBAS database system. The program contains algorithms for finding prob-
lems or fatent problems with respect to program scheduling conflicting with Oracle availability, critical
use of disk space on Dbserver, loading statistics and priority lists for programming and further develop-
ment. The program generates output for the KLIBAS statistics report.

1.1 Problem formulation

The problem formulation is given by first a description of input, output and operation required by the pro-
gram and then a list of the most frequently occuring problems caused by runs and test runs of the program
so far.

INPUT: Year and month to be examined.
OuUTPUT: Statistics for daily check and information for the monthly KLIBAS statistics report.

ALGORITHM:  Reading program logs and other relevant information for the DRIFT system, making
analysis and summarising the results.

1.2 Problem specification

In order to make sure that a solution can be achieved, the problem is analysed in order to find out whether
it (1} does in fact have a solution, (2) the solution is unique and (3) whether the solution is stable, in other
words if the solution is continuosly dependable on the probiem.,
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1.2.1 Existence of solution

- The DRIFT program is run on a daily basis by KAPO in order to make the daily work of program men-
tainance and development systematic. The program consists of four major parts. The first part gives
statistics for the KLIBAS project development, the second part contains information on Dbserver and Or-
acle statistics, the third part contain statistics for the programs while the fourth and last part show plans
for the next month.

The statistics generated by the program are read in consequtive order, beginning with project statistics,
showing productivity, quality in terms of solving problems relevant to the project and statistics showing
how much time is spent on each particular task.

After verifying that project progress is under control, the system is analysed by lists showing the size of
the KLIBAS system, defects in the system and how hard the system is working. The lists should be suffi-
cient to decide which problems should be solved immediately. After the general lists, statistics and infor-
mation concerning the different programs should checked to see if they appear to be working normally.



Finally a plan for the next month is presented.

1.2.2 Uniqueness of solution

Algorithms are made in order to make priority lists and quality statistics in such a manner that there
should be no confusion about which problems are the most serious. Only problems that are absolutely
pecessary to solve are considered.

1.2.3 Stability of solution

The stability of the DRIFT program consists in how well the program reflects the best mental way to han-
dle the development and maintenance tasks. Minor adjustments in the DRIFT program should only result
in minor alterations with the KLIBAS statistics.

1.3 Runtime warnings
Below.is a histogram presenting the distribution of problems. Only non-solved or non-ighored problems
are accounted for.
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problem I The DRIFT program should be remodelled after by SEI or IS0-9000 Count=§1
problem 2 DATAUT-RA:Stasjonsramme should be eliminated from WBS. Count=57
Problem 3 The AWS section should be adjusted by perhape printing auto_backup.sys instead of listi Count=54
Problem ¢ Plot walt must be implemented. Count=H2
Problem S5 The goal should be to produce a fully automated project report with PERT, GANTT, etc. & Count=48
Froblem & The maintenance veport shoold be systematically proof read. Count=48
Eroblem 7 Program is running in test mode Coung=37

"The total count of non-solved or non-ignored problems adds up to 2254. The list show problems occuring.
the highest frequenicy. The plot below shows the day-by-day number of driftmatically reported errors and-
warning during the Idst twelve months.
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A total of 2252 warnings have been recorded for the program DRIFT.



2. SYSTEM ANALYSIS AND DESIGN
Do we know any related problems which could simplify the design of the program?

The first documented attempts at making standard for system developments in the KLIBAS project are
described in report no. 44/92 KLIMA. The report no. 45/92 KLIMA contained the groups plans for quali-
ty management of the project.

Some of the first methods in order to make work more systematic was by establishing a Quality Assur-
ance Officer (KLIBAS-report nos. 33/94, 34/94 and 03/95) and a User Group (KLIBAS-report no. 27/95
and 07/97).

While there had been written status report for the KLIBAS project annually and sometimes biannually
since 1991, a new series of monthly system statistics was introduced April 10th 1995 (KLIBAS-note no.
(12/95) and have been published every month since.

The layout for these reports have been continuously revised. In May 1997, however, the first program that
was generate with the sole purpose of updating the KLIBAS statistics report was published (KLLIBAS-re-
port no. 45/97). Other programs were shortly developed and documented (KLIBAS-report no, 46/97,
49/97, 50/97 and 53/97).

All the time, a program DRIFT had been responsible for producing and assembling statistics. In Decem-
ber 1997 the present version of this program was established,

2.1 System design at high level

The DRIFT program is executed on a daily basis. The program does some analysis but part of the analy-
sis tasks are distributed among other programs such as ORACLE_SHUTDOWN {report no. xx/97
KLIBAS) and GRIM_REAPER (report no. xx/97 KLIBAS). The program ERRIDE, PRIPLAN and ER-
RFIX are used for updating and maintaining the priority list based on program errors and warnings.

( CRONTAB
™ compuier program DRIFT cutput file drift.txt
ERRIDE ORACLE_SHUTDOWN
PRIFLAN GRIM_REAPER
ERRFIX

In addition to the programs represented in the figure above DRIFT also makes system calls to the pro-
grams METARTID, SKRIVPLAN and PLOTLOG none of which are documented in the KLIBAS report
series. The DRIFT program also assembles statistics from a number of programs, including SYNO_INN,
AUTO_INN, SYNO_KONTR, PIO _INN, KLIMA _KONTR and many others central to the KLIBAS SV&-
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New ideas are constantly being added to the DRIFT working agenda and makes the DRIFT program often
ranging in the upper half of the priority list.

What is the current system doing?

(1) Project statistics are collced and presented. Project effort is plotted b use of a system call to PLOT-
LOG.

(2) KLIBAS systemn statistics are collected and presented. Time diagram and frequency plot of errors
from the err-files are made by system call to ERRIDE. The priority plan is made up by a system call to
PRIPLAN. Daily log of programming is made by a system call to ERRFIX.

(3) In order to collect and present the amount of space left on Dbserver, a system call to GRIM_REAPER
is made.

(4) Oracle statistics are based on a system call to ORACLE_SHUTDOWN.

(5) For each section containing statistics for each category of weather stations, log files are being read for
major programs related to these categories.

What extra features should be included in the new system?

(1) There should be a display of the daily development of system size and system effort in addition to sys-
tem quality.

(2) The DRIFT program should be iteratively redesigned in order to make a SEI approach towards
IS0O-90060

(3) The DRIFT program should produce a fully antomated project report with PERT, GANTT, etc. auto-
matically estimated and updated.

(4) There should be a better control of the VNN routine. The routine apparently broke down August 29th
1998 as indicated in letter from Per-Tore Soervoll.

(5) The principle of system/data monitoring by DRIFT, SYNOP and SYNOP_KONTR should be ex-
plained in the report.

(6) The principle of system/data monitoring by DRIFT, AUTO and MKK/ADK should be explained in the
report.

What constraints (such as response time} must the new system satisfy?
Presently there are no constraints to the system.

2.1.1 Main function structure
The program consists a call to a function collecting system statistics and another call a functiong
analysing and printing the results in a suitable format.

int system_test{){

FILE *fp;

int count=0;

char title[BUFSIZI;

sprintf{title, "KLIBAS Statistics %s %3d",monthlmnd0!,aar0);

aprintf{buf, "$s/drift.txt” . path);

fp=Ffopen (buf, *w*) ;

1 (NULL==fp) {
forintf (stderyr, "BRROR: cannot open %s to writel,buf };
goto erxor;

}

if(ticle pageNote{fp,title)tgoto error;

if{adm{fp, 1) igoto error;



if{itest_mode) {
if(klibas{fp,2))goto error;
if(systemStat(fp,S))goto errer:
if{archivesynop{fp,4})gcto error;
if(axchiveMetar(fp,S))goto error;
if{archivexlima(fg,ﬁ)}goto error;
iftarchiveSawWs (fp,7) Jgoto error;
if{archiveauto (fp, 8) )goto eryor;
if (newPlans (fp, 9))gote ervor;

telse
fprintf{stderr, "WARNING: program is running in test model);

3

if{appendixl (fp))goto error;

if{appendixZ (fp) }goto error;

if(KLEBASdistributionNote(fp,title))goto error;

felose{fp};

raeturn 0;

Srror:
fprintf{stderr, "ERROR in system _test();
return 1;

At

The graphs below shows the number of executions pr month and execution time for the program as
recorded so far,
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2.2 Analysis and design at file level

The system drift is stored on directory fusr2/klima/people/kapo/drift and consists for the moment of the

following files:

total 10584

Arwxr-xr-x 5 kapo klima 45 Apr 14 11:55 AANDERAA
Adrwxr ~xr -x 3 kapo klima 21 Apr 14 11:5% ADM
drwxy -xr-x 4 kapo klima 33 Apr 14 11:55 APPEND
ATWRE ~XT -3 7 kapo klima &% Apr 14 11:35 AUTO
drwryr -xr-x 31 kapo klima 21 Epr 14 11:%5 DATAUT
ArwWHr -3y X & kapo klima 57 Apr 14 11:%6 DRIFT
Arwsr %y % 6 kapo klima 57 Apr 14 11:56 FREM
drwrr-xr-x 5 kapo klima 45 Apr 14 11:56 INFQ
drwxr ~xr -x 4 kapo kiima 33 Apr 14 11:56 INNLEDN
Arwxr-xry-x 5 kapo klima 70 Apr 14 11:56 KLIMR
drwxr—xr-x 3 kapo klima 21 Apr 14 11:5€é LINEERE
Arwrr —XL -3 7 kape klima 6% apr 14 11:%8 MDY
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LW 1 kapo klima 8075 Sep 7 14:16 drift.tmp
~XWL - 1 kapo klima 53941 Sep 7 14:16 drift.txt
WL - 1 kape klima 453115 Jul 21 19:246 konthum, txt
A A s A 1 kapo klima 243435 Jul 21 18:56 iisterl.txt
—WeL~=L - 1 kapo klima 28290 Jul 21 19:08 lister2.txt
W T T 1 kapo klima 66931 Jul 231 19:21 lister3.txt
ArwWXIWXIWX 3 kapo klima 12288 sep 7 08:43 log

P A A 1 kapc klima 1749 Sep 2 10:23 proc.mk

Ar WXL -Xyr—-X 2 kapo klima 4096 Apr 14 11:57 project

B b Sk A 1 kapo klima 16708 Jul 21 18:24 relfukt.txt
i e e 1 kapo klima 203231 Sep 7 1l4:16 slask

—rW T - 1 kapo klima 7287 Jul 20 08:54 slask.lst
Arwxr-xr-x 2 kapo klima 4086 Apr 14 11:57 sxc

B A AL e 1 kape klima 0 Sep 7 14:16 symptoms
W 1 kapc klima 6010 Jul 21 18:27 tgtn.txt
ArwWwXrwXrwx 2 kapo klima 12288 Sep 4 10:05 tmp

— WL - 1 kapo klima 372 sep 3 10:45 utl-stasi.txt

Whenever the program drift.csh is executed, it does a comparison between the files drift.pc and
drift.pc.old. 1f the files differ, drift.pc is copied to drift.pc.old and compiled using the make facility and
auxhiliary file proc.mk for getting the Oracle interface right.

While executing, the files symproms, drift.err.01, drift.err02, ..., drift.err.12 are updated. General output
from drift is written to drift.out. All information directed to stderr 1s redirected to the file symproms. At
the end of execution of drift.csh, the symptoms file is investigated, and if there seems to be a reason to do
so, an e-mail message is sent to kapo.

The files drift.log, drift.err0l, drift.err02, ..., drift.err.12 are updated at the end of session. The file
drift.log contains executional statistics, while the other files contain summary of errors and warnings
recorded for the month of execution.

The source code drift.pc is made up of 4766 lines, distributed over 122 functions. Complete source code
listing is given in the appendix. '
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2.3 System design at low level
Below is a description of the main functions used by the program.

2.3.1 Presenting project statistics
Using the work breakdown structure (WBS) as basis for generating project statistics, al gorithms for mea-
suring productivity, quality and effort are constructed and presented by curves.

int adm(FILE *fg,int chapter){
FILE *fp;
int prev_month,prev_vyear;
prev_vyear=aar(;
prev_month=mnd0-1;
if{!lprev_month}{
prev_month=12;
prev_year--;
1
fprintf{fq, "\E£B%d. XLIBAS PROJECT DEVELOPMENT\ RO, chapter) ;
fprintf{fq,”.sp 00}
fprintf{fqg, "The KLIBAS project consists of developing and maintaining the parts of
the KLIBAS database system that is defined and planned in the KLIBAS statistics notes.
The statistics below are based on the work breakdown structure (WBS) given in appendix
one. The three metrics Productivity, Quality and Efficiency for software preojects aze
slightly adapted from Yourden [1] with emphasise on the prosess ag described by Mitra
{2]1.0};
fprincf(fq, ".spl);
fprintf{fq,".sp 00fB%d.1l A measure for project productivity\fP0,chapter);
fprintf(fg, ".sp 00hs curve below shows the number of finished tasks on the WBS.
Measures are taken day by day since early May 1998 and by the end of the month prior
te that.0);
fprintf{fqg, *.sp0);
if(plotOppgaver (fq, "Specific"))goto error;
fprintf (fg, "The sudden fall from December te January ig dus to the fact that the
lists were updated at this moment by deleting all jobs that were finished. The rela-
tive number of finished jobs were then set to nil.0):
fprintf{fg, ".spl};
fprintf{fg, ".sp 00£B%d.2 A measure for project quality\fP0, chapter):
fprintf{(fg, ".sp 00he curve below is based on the formula (T-F)/T where T iz the to-
tal number of defined tasks according to WBE at the sample point while F iz the number
of finished tasks. The formula hence gives a measure for the relative number of un-
finished tasks day by day which is also a sort of defect measure or quality mea-
sure.§);
forintf(fg, " .spl};
if (plotOppgaver (fg, "Relative"))goto error;
fprintf(fg, *.splfB%d.3 A measure for project efficiency\fP0,chapter};
fprintf(fq, ".sp O00elow is a plot showing how many days the average work task has
been on the WBS. Dashed lines represent one standard deviation.0}:
Lprintf (fq, " .sp0};
sprintf(buf, " /usr2/klima/pecple/kape/drift2/binsre/plotlog 804d %02d /usr2/kli-
ma/people/kapo/drift/FREM/ log/oppgaver. log 3 > %s5/%s.tmp*,aar(, mndl, path, name) ;
iftsystem(buf})
fprintf(stdery, *ERROR: Cannot execute %s0,buf);
Qoto error;
%

sprinti{buf, "$s/%s.tmp", path, name} ;
fp=fopen{buf, "r");
LE (NULL==fp) {
fprintf{stdery, "ERROR: Cannot open %s0,buf):
goto ervor:



- 11 -

H
while (NULLi=fgets (buf, BUFSIZ, fpi) {
fprintf{fq, *%s",buf);

)

fclose{fp);

if(wWait {fqg)goto error;

fprintf (fq, *.sp0fB%d.4 A list of major problems solved during %s $A\EPO, chap-
rer,monthimndd], aar0)

fprintf{fqg, ".sp 001l maior problems are documented in the KLIBAS system documentsa-
rion report series as they are being solved. Below is the list of problems solved
during %s %4.0,month{mnd0],aarl);

if(read_documentationi{fg)lgoto error;

fprintf(fg, " .splEREND NOTES\ERD};

fprintf{fqg, *.ep 00});

fprintf{fyg,".in 10);

fprintf{fg,*.ti -10);

fprintf{fq, *1. Yourdon, Edward.0);

fprintf (fqg, "\ fIDecline and Fall of the American Programmer\fR. Yourdon Press, Pren-
tice Hall, 19%3. fThe choice of metrics for this chapter is based on an adaption of
Yourdon’'s discussion in chapter 7 in particular.();

fprintf (fg,*.sp 00);

fprintf (fg,".in 10);

fprintf(fqg,".ti -10)};

frrintf{fqg,*2. Mitra, Amitava.0):

Fprintf {fq, "\fIFundamentals of Quality Control and Improvement\fR. Macmillan Pub-
lishing Company, New York, 19%3.0});

fprintfi{fqg, *.in 00);

return 0;
error:

fprintf(stderr, "ERRCR in adml);

return 1;

2.3.2 General KLIBAS system statistics
Several system statistics such as system size, system quality and system effort is collected and presented.

int klibas(FILE *fg,int chapter}{
int i;
FILE *fp;
char *text{l180]={
".sp 00ps 80wvs 10",
".PS £.2%,
"movewid = 17,
"moveht = 1",
*hboxwid = 20+,

"boxht = 47,
HEB‘I

"‘Boxwid = 5%,
"hoxht = 1*,
‘movewid = 1%,
“moveht = 17,
"iineht = 1%,

"COLLECT: box

"move from COLLECT.right right”,
"QUALITY: bhox

"move from QUALITY.right right®,
TRACKUP: bhox

"move from QUALITY.bot down®,
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"STORE: box

"move from STORE.right rightr,

"PRODUCE: box

‘arrow from COLLECT.right to QUALITY.left",
"arrow from QUALITY.right to BACKUP.leftr,
“arrow from QUALITY.bot to STORE. top",
"arrow from STORE.right toe PRODUCE. leftr,

uln
:

]
"Bl: box dashed at last {]",
move from Bl.bot down"',

"boxwid = 157,
"boxht = 2,
“B2: [*,
"boxwid = 5v,
“boxht = 1,

*movewid = 1",
‘moveht = 1,
"lineht = 1v,
"INFO: bhox
"move from INFC.xright right*,
"CHANGE: box
‘arrow from INFO.right to CHANGE.leftr",
n]w’
"box dashed at last [1",
"arrow from Bl.sw to BZ.nw",
farrow from BZ.ne to Bl,se",
".PE",
“.ps 110vs 137,
“.ept,
NULL
1
struct progs{
int data_inn, kentroll,data_ut,backup, adm, info;
int others;
int total;
lprogs;
progs.data_inn=0;
progs.data_ut=0;
progs.kontroll=0;
progs . backup=0;
progs. info=0;
progs. adm=0;
preogs.others=0;
progs. total=0;
if{collect err_files())goto error;
sprintf{buf, "$s/%s.err~inp" , path, name} ;
fp=fopen (buf, *r");
LE{NULL==£fp) {
fprintf{stderyr, "ERROR: Cannot open %z20,buf);
goto error:
}
while (NULL!=fgets (buf,BUFSIZ, fp)) {
if(NULLExstxstr(buf,"_ut”))progs.datamut++;

zlse 1L{NULLi=strstribuf, "vsuke"))progs.data ut++:
else 1E(NOLL i =strety (buf, "utl*) )progs.data_ut++;

2lse if (NULLi=strstr(buf, "rrut?) )progs,.data_ut++;
elze LEANULL L=strstr (buf, "inn") Jprogs. data_irons+
elge if(NULL!:strstr(buf,“vnn“))pregs.dataﬂinn++;

elge if{NULLE:strstr{buf,ﬁaiaZhla“}}pregsndataminn++;
se if{NULLE:strgtx{buf,”viﬂdmreg"})progs,datauinn++;
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else 1f(NULL!=strstr(buf, "mkk"))progs.kontroll++;
else if{NUhL!:strstr(buf,”s-t—f“))prcgs.kontroll++;
else if(NULLi:strstr(buf,"kontr")}progs‘kontroll++;
else if(NULLimstrstx(buf,"cont“))progs.kontroll++;
else 1f(NULLl=strstr(buf, "met/"))progs.kontrolli+s;
else if(NULL!=strstr(buf, *backup*))progs.backupt+;
else if(NULL!=strstr(buf, "export®))progs.backup++;
else 1f{NULL!=strstr{buf, "mvtable"))progs.info++;
else iIf{NULL!=strstr{buf, “info"))progs.info++;
elge 1f (WULLl=strstr(buf,'adm*))progs.adm++;
else if(NULLi=strstr(buf, 'drift"))progs.adm++;
erogs. tetal++;
B
progs.others:progs.total—(prcgs.ﬁataminn+progs.dataﬂut+progs.kcn“
troll+progs. adm+progs . info+rprogs.backup) ;
fclose (fp);
fprintf{fqg,* bpl£B%d. KLIBAS - CLIMATOLOGICAL DATABASE SYSTEM\£R0O, chapter);
fprintf{fg,".sp 00}; .
fprintf{fg, At the end of %s %d the author of this note has been responsible for %4
computer programs running on the XKLIBAS database gystem. 0, monthlmnd], zar, progs. total);
Eprintf {fq, "%d programs are used for loading and registering cbservations. %d pro-~
grams are used for quality control, %d programs are used for backup and export, %d
programs are used for updating and changing info archive and database structures, %d
programs are used for end user products and %d programs are used for administrative
and auxhilary purposes.0,progs.data_inn,progs.kontroll, progs.backup, progs . in-
fo,progs.data_ut, progs.adm+progs.others) ;
fprintf{fg, " .spl};
for{i=0;NULL!=text[i};i++)
fprincf (fg, "%=0, text(i));
fprintf{fqg, "The system indicated above could be further expanded by adding external
producer of weather observations and external consumer of weather- or climate statisc-
tics.0spd);
Fprintf(fqg,".sp 00fB%d.1. Problems still not solved %s %d.\fRO, chap-
ter,monthimnd0],aax() ;
fprintf{fq, *.sp 00he curves below show the total number or errors/warnings recorded
day by day for the last 31 days. The total nunbers of errors with respect to each
program during this period is displayed by histograms.0):
sprintf(buf, */usr2/klima/peocple/kapo/drift2/erride/erride. csh $04d %024
31, aar0, mndl) ;
if{system(buf)}{
fprintf(stderr, "ERRQOR: Cannot execute %50, buf);
goto error;
}
sprintf(buf,"/usr2/klima/people/kapo/drift2/erride/erride.%OZd",mndO);
fp=fopen{buf, *r"):
1 (NULL==Fp) {
fprintf{stderr, "ERROR: Cannot cpen %s0,buf);
goto error;
}
while (NULL!=fgets {buf, BUFSIZ, fp) ) {
fprintf (fgq, "%s",buf);
}
folose {fp};
fprintf(fq, " .sp0);
fprintf{fq, *Day-to~day decisions are made concerning which problems should be looked
into. In this chapter, daily decisions are documented and statistics that support
these decisions are presented.0):
fprintf{fqg, *.apd};
fprintf {fg, "The problems are ordered by importance and sequence of sxecution.0};
sprintf{buf,"jusrz/klima/p@ople/kapo/driftZfpriplan/priplan,csh %044 %024
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317, aarld, mnd0) ;
if{system(buf)}{
fprintf{stderr, "ERROR: Cannct execute %s0,buf);
gote error;

5

}
sprintf(buf,"/usr2/klima/people/kapo/érift2/priplan/priplan.%O2d",mnd0);
fp=fopen (buf, "rv);
if (NULL==fp}{
fprintf (stderr, "ERROR: Cannot open %s0,buf};
geto error;
3
while(NULL!xfgetﬁ(buf,BUFSIZ,fp)){
fprintf{fq, *%s", buf) ;
3
felose{fp);
fprincf(fq, * .bp0fR%d.2 Description of daily work\fP0,chapter);
fprintf{fg," .sp O0Chenever system code is altered and pregrams recompiled, this is
logged by the system. In most cases an alteration of a program is commnedted upon.d);
fprintf (fq, "The list below is daily updated, and documents the latest revisions and
additions.0);
sprintf{buf,“/usrz/klima/people/kapo/drift2ferrfix/errfix.csh $04d %024
31", aar0, mndo) ;
if(system(buf)){
fprintf{stderr, *ERROR: Cannot execute %a0,buf)
goto error;
}
sprintf(buf,”/usr2/klima/people/kapo/driftZ/errfix/erxfix.%Ozd“,mndO);
£p=fopen (buf, "r");
1f (NULL==fp) {
fprintf(stderr, "ERROR: Cannot open %50, buf);
goto errorx;
1
while (NULL!=fgets (buf, BUFSIZ, fp) ) {
fprintf{fyg, "%s",buf);
}
Eclose{fp);
return §;
error:
fprintf(stderr, "ERROR in klibas0);
return 1;
1

2.3.3 General klibas system statistie
Several system statistics such as system size, system quality and system effort is collected and presented.

int systemStat{FILE *fq,int chapter) !
FILE *fp;
int i;
char *text{100]={

*The figure below iz intended give a general overview of how different categories
of weather observations flow through the KLIBAS system and are gtored in the main
storage unit HL.Y,

T.sp”,

".sp U0ps B0vs 10*,

LPE B2,

"hoxwid = 5@,

Thoxht = 10

‘movewid =

FEE

B AR v



3
fprintf{fg, ".bp0fskd. GENERAL SYSTEM STATISTICE RELEVANT FOR KLIBAS DEVELOP-

‘moveht = 1%,

*lineht = 1¥,

"ALA: box

*move from ALA.right right®,
"SYNOP: box

*move from SYNOP.top up®,

"EDB: box

"move from SYNOP.right right*,
*PIO: box

‘move from PIO.right right®,
YMETAR: bhox

"arrow from EDB.bot to SYNOP.top",
*arrow from EDB.bot to ALA.top*,
rarrow Erom EDB.bot to PIC.top*,
*arrow from EDB.bot to METAR.top*,
"move from METAR.right right!,
"ALV: box

‘move from ALV.right right®,

"ALN: box

"move from ALN.right right®,

"ALP: box

‘move from ALP.right right®,
"VINDREG: box

"move from VINDREG.right right",
"AANDERAA: box

"‘move from AANDERAA.right right®,
"move from ALP.top up",

"KLIMA: box

"arrow from KLIMA.bot to ALV.Ttop",
*arrow from EKLIMA.bot to ALN.Lop",
"arrow from KLIMA.bot to ALP.top",
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*arrow from KLIMA.bot to VINDREG.top®,

rarrow from KLIMA.bot to AANDERAA.
*boxwid = 10%,

*moveht = 4%,

"move from ALV.bot down',

"HL: box

"arrow from ALA.bot to HL.tep®,
"arrow from METAR.bot to HL.top'",
*arrow from SYNOP.hot to HL.top",
*arrow from PIO.bot to HL.top",
*arrow from ALV.bet to HL.top*,
*arrow from ALN.bot to HL.top®,
"arrow from ALP.bot to HL.top®,
"arrow from VINDREG.bhot to HL.Lop"

top",

+

*arrow from AANDERAA.bot to HL.top",

".PE",
*.ep 00ps 110vs 137,
t.spt,

NULL

MENT\fROsp 00,chapter);

sprintfi{buf, " /usr/people/kapo/sysiog/oracle_shutdown/oracle _shutdown.csh %04d %024

Jdevinull 2> /dev/null’,aard,mndl);
if{system{bufi){

i

sprintfibuf, * /usr/pecple/kapa/syslog/oracle shutdown/ovacle_shutdown. txt”)

fprintf {stderr, "ERROR: Cannot execute %sl, buf};

goto eryYor;

=
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fp=fopen (buf, "y} ;
i (NULL==Fp} {
fprintf(stderr, *ERROR: Cannot open %s0,buf);
gote error;
}
while{NULLE:fgets(buf,BUFSIZ,fp)){
fprintf(fg, *%s*,buf) ;
]
feclose(fp);
for{i=0;NULLi=text 1] i++)
fprintf (fq, *%s0, textiil)
fprintf{fq, " .bpOfB%d.l Disk usage monitoring for /usr/peocple\fROsp 00, chapter);
sgrintf{buf,“/usr/peoplefkapo/grim_reaper/grimhreaper.csh %04d %028 > /dev/null 2>
/dev/mull?, aard, mnd0) ;
if({system{buf}){
fprintf (stderr, "ERROR: Cannot execute %s0,buf);
gotc error;
}
sprintf(buf,"/usr/people/kapo/grimwraapex/grim_reaper.txt“);
fp=fopen (buf, *x"};
LE(NULL==fp} {
fprintf (stdery, *"ERROR: Cannot open %s0,buf);
goto error:
}
while(NULLi:fgets(buf,BUFSIZ,fp)){
fprintf (fq, "%s5*, buf) ;
}
feleose(fp)
return 0;
error:
fprintf{stderr, "ERROR in systemStatd) ;
return 1;
I

2.3.4 System statistics for the SYNOP routine
Statistics for vital programs and system elements are collected and presented.

int archiveSynop (FILE *fg,int chapter){

int i;

char *text{i00}={
tL.sp©,
".s5p 00ps B0ws 107,
"LPS 6.2%,
"boxwid = 5+,
"boxht = §.&7",
"movewid = 1%,
"moveht = (,3n,
"lineht = 0.5n,

"EDB: box
"move from EDB.right right®,
*ALA: box

‘move from ALA.top up®,
"SYNOP: box

"move from ALA.bot down®,
"PIO: box

"move from PIC.bot down®,
YMETER: box

‘move from ALA.right righty,

R

B R
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"arrow from EDB.right to SYNOP.left™,
"arrow from EDB.right to ALA.left®,
"arrow from EDB.right to PIO.left*,
"arrow from EDB,right to METAR.left",
"move from ALA,right right®,
YTELE: box
“arrow from SYNOP.right to TELE.left",
"arrow from ALA.right to TELE.left",
“arrow dotted from PIO.right to TELE.left",
"arrow dotted from METAR.right to TELE.left",
"move from TELE.right righg®,
"KLIMA: box
"move from KLIMA.top up",
"V bhox
Yaryow from TELE.right to VA.left:®,
"arrow from TELE.right to KLIMA.left",
".PE",
".sp O00ps 110vs 13~,
".sp©,
NUOLL

};

FILE *fp;

struct elem{
char *name;
char *explain;

1

alem{12]={
T, "temperature™,
*TN", *max temperature”,
TEXY, "min temperature”,
"PO*, "air pressure at station level",
"P*,*alr pressure at sea level®,

BN . "o leuds t ,
"“RR", "precipitation",
NULL, NULL

I
fprintf{fqg, " .bp0fBR%d. SYNOPTIC MANUAL WEATHER STATIONS (SYNOP/TELE)} \fR0Osp 00, chap-
ter);
fprintf{fg, ".sp 00he most critical factors in the SYNOP/TELE routine, investigated
here, are the way observations are entering the SYNOP/TELE tables, the way automatic
interpolation and correction of observations is carried out and how the monthly
Ka _H_STAT statistics are coming along.0);
for{i=0;NULL!=text{i];i++}
fprintf{fqg, "%$s0, text[i]);
fprincf (fg, "Dotted lines in the figure above indicates that dataflow is not vet es-
tablished. () ;
fprintf(fg, ".splfB%4d.1 Monitoring the SYNO_INN system\fRO,chapter);
fprintf{fqg, ".sp 00};
sprintf{buf,“/usr/people/kape/synop/synoﬁkontr/syna_test/synomtest,txt.%GZd“,mndO);
fp=£fopen (buf, "z},
1EA{NULL==fp) {
fprintf(stderr, "ERROR: Cannot open %s0,buf);
oo eryoxr;

1
¥

while(NULL!zfgets(buf,BU?SIZ,fp)){
fprintfifg, *%s",buf;

1

tolose (Ep);

fprintf{fg, " . splfB%d.2 Monitoring the SYNO_KONTR system\ £RO, chapter) ;
fprintf{fg,” .sp G0he SYNO_KONTR system consiste of seversl programs for used for au-
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tomatical and manual quality control and treatment of observations stored in the dat-
able TELE.Ospl};
sprincf (buf, * /fusr/people/kapc/synop/eyno_kontr/syno_kontr.txt*);
fp=fopen{buf, "z} ;
1 E{NULL==£fp} {
fprintf (stderr, "ERROR: Cannot open %s0,buf);
goto #rroxr;
}
while (NULL!={fgets (buf, BUFSIZ, fp) i {
fprintf{fqg, *%$s", buf);
b
fclose {fp);
fprintf{fqg,* . .splelow iz a performance analysis of the INTERPOLZ automatic interpola-
tion routine is given by a list of the ten greatest RMSEs (root mean sgare errors) ob-
served for each meteorological element during %s.0,monthimnd0l);
for{i=0;NULL!=elem{i] . nams;i++){
fprintf (fg, " .eplfBInterpolation RMSE for %s (%s}\fRO,elem{i] .explain,el~
em[i] .name);
sprintf{buf, " /usr/people/kapo/synop/sync_kontr/interpol2/interpol? . $s.%024" el
am{i].name, mndo) ;
fp=fopen (buf, "r"};
1E(NULL==fp) {
fprintf{stderr, "ERROR: Cannoct open %s0,buf);
goto error:
}
while (NULL! =fgets (buf, BU¥FSIZ, fp}) {
fprintf (fqg, ".sp 018s",bui);
}
felose (fp):
}
fprintf{fg, " .splelow are statistics from the program INTERPOL_PO (report no. 46/98
KLIBAS) that is constructed in order te improve the alr pressure interpolation done by
INTERPOLZ.0) ;
sprintf (buf, " /fusr/people/kapo/synop/syno_kontr/interpol_pl/interpol_pl.txt"};
fp=fopen{buf, "r*};
1 £ {NULL==fp) {
fprintf{stdery, "ERROR: Cannot open %s0,buf);
goto error;
}
while (NULL!=fgets (buf, BUFSIZ, £p)) {
fprintf{fg, "%s" ,buf};
}
fclose (fp);
fprintf{fyg, " . sp0EB%d.3 Monitoring the KA_H_STAT routine\fR0,chapter):
fprintf{fq,".sp 00ne of the main purposes of the SYNOP/TELE routine is to gesnerate
montthly climate statistics as soon as cobservations are stored on the KLIBAS database
system. Numerical values for this monthly product is generated by the program
Ka_H_STAT. A program CHECEK _H_STAT is run as a part of the SYNC_KONTR system in order
te monitor problems arising due to data quality used for the KA_H STAT program.0spl);
sprintf (buf, " /usr/people/kape/synep/syno_kontr/check_h_stat/check_h_stat. txt?);
Ep=fopen{buf, *r"};
1 (NULL==£fp) {
fprintf{stderr, *ERROR: Cannot open %s0,buf};
goto error;

im0,
while (NULL!=fgets (buf , BUFSIZ,. fp) } {
forintf(fg, ".sp OQEBRA.NER %sv, ++1,buf);

}
folose{fol;
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fprintf(fqg, *.2p0fE%d.4 Monitoring the STATUT routine\fR0, chapter) ;
fprintf{fqg, ".sp O0nother main purposes of the SYNCP/TELE routine is to generate dai-
i1y statistics based on the last 30 days of weather observations in TELE. The statis-
tics are produced by a program STATUT. A program CHECK_STATUY is used for monitoring
problems arising due to data quality used for the STATUT program.Ospl);
sprintf(buf,"fusr/people/kapo/synop/syns_kontr/ch@ck_statut/checkmstatut.txt“);
fp=fopen (buf, “r);
1E(NULL==fp) {
fprintf{stderr, "ERROR: Cannot open %z0,buf);
goto error;
3
i={0;
while (NULL!=fgets (buf, RUFSIZ, fp)} {
fprintf{fq, "%g*,buf);
3
fclose (fp);
fprintf(fg, ".sp0fB%d.5 Monthly summary of problems in the SYNCP/TELE rou-
tine\ERD, chapter);
fprincf{fg, ".sp 00n the beginning of every month problems during production of the
monthly climatology statistics are usually noted. Systematic digitalisation of such
problems commenced July 9th 1998.0sp0l);
Sprintf{buf,"/usr/peeple/kapo/synop/syncg.inp"};
Ep=£fopen (buf, "xr*};
1f{NULL==£p) {
fprintf{stderr, "ERROR: Cannot open %s,buf);
goto error;
}
i=0;
while (NULL!=fgets {buf,BUFSIZ, fp)) {
fprintf(fg, ".sp 019s",buf);
}
fclose(fp):
return 0;
eYXIror:
fprintf{stderr, "ERROR in archiveSynopl};
return 1;

2.3.5 System statistics for the METAR routine
Statistics for vital programs and system elements are collected and presented.

int archiveMetar (FILE *£g, int chapter){

FILE *fp;

fprintf(£q, ".bp0fB%d. WEATHER STATIONS REPORTING IN METAR CODEMEROsp 00, chapter);

fprintf(fg, "A test routine was constructed Qctober 1995 in order to read and store
METAR messages from the disk /opdata/metdadm/msysB on the computer Tornade. Below is
a counting of how many cobservations that were recorded for each time of observation of
the dayv.0);

fprintf (fg, ".spl);

fprintf{fg, ".ps 80);

fprintf{fqg,*.vse 100);

fprintf{fqg, " .T80);

fprinti(fg, "center expand box;0);

fprintf(fg,"1B rB rB vB ¥B rB rB rB rB rB rB yB rB rB vB rB rB rE rB r3 rE rE rB rB
rBE rB rB rB rB rB rB rB0O);

fprintf(fg,"1B ¥y * *¥ r ¥ ¥ ¥ ' ¥ X Y ¥ ¥ X ' E T Y T X ¥ F Y Y Y YOTITrOCTECL .8 ;

sprintfi{buf, " /usr2/kilima/people/kapo/drifc /METAR /bin/metartid 2044 2024 =
%s/%s.tmpY, aar0, mndl, path, name) ;
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if (system(buf) i
fprintf{stderr, "ERROR: Cannot execute %50, buf);
gote error;

}

sprintf{buf, *%s/%s. trp" , path, nane) ;

fp=fopen {buf, *r»);

if {(NULL==fp) {
fprintf (stdery, "ERROR: Cannot open %s0,buf);
goto error; :

}

while (NULL!=fgets (buf, BUFSIZ, fp) ) {
fprintf{fqg, *%s" ,buf);

3
fcloge(fp) ;
fprintf (fq, * TEGY;
fprintf(fq,".ps 110);
fprintf (fq, " .vs 130);
fprintf (fq, " .epl);
fprintf(fqg, "Daily export is done by a cron job that places data files on the export
disk area fusr/pecple/kapo/metar /METARexport /export and comprize these.0);
fprintf{fqg, ".8ph);
fprintfifqg, ".ps 94}
forintfifg, " .ve 110);
forintf(fq, ".£f& CO};
sprintf{buf, "ls -1 fusr/people/kapo/metar /METARexport fexport >
¥g5/%s.tmp”, path, name) ;
if(system(buf}){
fprinef (stderr, "ERROR: Cannot execute %50, buf);
goto error;
}
sprintf (buf, "$s/%s.tmp", path, name) ;
Ep=fopen{buf, "rv);
1 E(NULL==fp} {
fprintf{stderr, "ERROR: Cannot open %s0,buf);
goto error:
1
while (NULL!=fgets {buf, BUFSIZ, fp)} {
fprintf (fq, ".sp 020s~,buf};
i
felose (fp);
fprintf{fg, ".ps 110);
fprintf (fg, *.vs 130};
fprintf(£q,*.ft ROTEQ);
return G;
Srror:
fprintf{stderr, "ERROR in archiveMetar();
return 1;

2.3.6 System statistics for the KLIMA routine
Statistics for vital programs and system elerments are collected and presented.

int archiveKlima {(FILE *fg,int chapter){

PILE *fp;:
fprinti(fq, " . bpofB%d. RESULTS FROM THE KLIMA ROUTINENfROasp 00, chapter);
forintf(fg, "What is written bslow is a status of rhe routine according to program

KLIMA_KONTRE that makes daily checks and updates.0};
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Sprintf{buf,"/usr/people/kapo/klima/klima%kontr/klima_kontx.txt.%GZd“,mndO);

fp=fopen(buf, *r*});

Lf (NULL==fp)} {
fprintf (stderr, "ERROR: Cannot open %s0,buf};
goto error;

3

while (NULL!=fgets (buf, BUFSIZ, fp) ) {
fprintf{fg, "%s" ,buf);

}

Eclose(fp);

return 0;

ErIor:
frrintf(gtderr, "ERROR in archiveKlimal);
return 1;

2.3.7 System statistics for the SAWS routine
Statistics for vital programs and system elements are collected and presented.

int archiveSaWS (FILE *fg, int chapter)(
FILE *fp;
fprintf(fqg, "ObplfB%d SEMI-AUTOMATED WEATHER STATIONS (SAWS) W fROsp 00, chapter):
fprintf(fqg,".sp0fB%d.1 PIO stations |
fprintf{fyg, ".sp 00};
sprintf (buf, " /usr/people/kapo/klima/pio_inn/pio_inn.txt.%$02d" , mndl) ;
fp=fopen (buf, *r*);
if(NULL==fp) {
fprintf (stderr, "ERRCR: Cannot open %s0,buf):
goto error;
}
while (NULL!=fgets {(buf, BUFSIZ, fp) ) {
fprintfifg, *%s*,buf);
}
fclogse{fp);
fprintf(fqg, *.sp0fR%d.2 Automated wind observations\fR0gp 00, chapter);
fprintf(fg, " .sp 00WS wind data are systematically collected and stored in datatable
VIND_REG. The observations are to be used for climatological purposees but also as
reference data for correcting wind observations on other stations.0);
fprintf{fg, "The table below shows datacoverage during last twelve months.0spl);
sprintf(buf, * /fusr/people/kapo/klima/vind_reg/vind_reg.txt");
fp=fopen{buf, "r");
1 £ {NULL==fp} {
fprintf{stderr, "ERROR: Cannot cpen %s0,buf);
goto error:
}
while (NULLi=fgets (buf, BUFSIZ, fp) )} {
fprintf(fqg, "%=",buf);
}
fcloge (fp);
return I;
ETYOL
fprintf(stdery, "ERROR in archiveSAWSO);
raturn 1;

2.3.8 System statistics for the AWS routine
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Statistics for vital programs and system elements are collected and presented.

int archiveaAuto(FILE *fq,int chapter}{
FILE *fp;
fprintf(fq,“.prfB%d. AUTOMATIC WEATHER STATIONS (AWSI\fROsD 06, chapter) ;
forintf{fg, *.sp0fB%d.1 Realtime automatic weather stations\fR0sp 00, chapter);
sprintf{buf,"fusr/people/kapo/auto/autcminn/autowinn.txt.%GEd“,mndG);
fp=fopen (buf, "r*);
I E(NULL==Ffp} {
fprincf{stderr, "ERROR: Cannot open %s0,buf);
goto error;
1
while {NULL!=fgets (buf, BUFSIZ, fp)) {
fprintf{fg, "%s*,buf};
3
foclose(fp);
fprintf(fq, " .splaily export is done by a cron job that places data files on the ex-
port disk area /usy/people/kapo/auto/auto_backup/export and comprize these.0d);
sprintf{buf,“/usr/people/kapo/auto/autombackup/auto_backup.txt.%02d",mndO);
fp=fopen (buf, *r");
i (NULL==fp) {
fprintf(stderr, "ERROR: Cannot open %s0,buf):
goto error;
}
while(NULL!=fgets (buf, BUFSIZ, fp)) {
fprintf({fqg, "%s* ,buf);
}
Eclose{fp);
return §;
erxror;
fprintf(stderr, "ERROR in archiveautol):
return 1;

2.3.9 Making plans for next month
The program tries to guess how much work that is likely to be done next month and lists the most vital
probiems to be solved.

int newPlans{FILE *£qg, int chapter) {
FPILE *fp;
int yyy,mmm, i;
double count([13],tasks;
yyy=aar(;
mmam=mnd 0+1 ;
if (mmm>12) {
mmm=1
VYY++
}
sprintf{buf, "%s °,month{mmm])
for{i=f;i<strlen(buf);i++}
buflil=toupper (buflil};
fprintfifqg, ".bpb);
fprintf (fq, "\ £B%d. PLANS FOR %s %d\fROsp 00, chapter,buf,vyy);
fprintf{fg, ".sp O0tatistics in chapter two shows the progression of problem solving
by programming. Ag is illustrated in appendix 1, the solving of greater KLIBAS prob-
lems are often accopined with system documentation in the KLIBAS report geriss. By
taking the average of the number of reports published during the last three months,
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the number of expected greater problems to be solved in this manner for %$s %d is esti-
mated.C, monthi{mmm] , vvy) ;
fprintf{fg, " .splhe problem decided to work upen are normally selected from the list
of unscived problems in chapter two. & complete list of KLIBAS reports published so
far is listed in appendix 2.0);
forincf (£q, " . spl};
fprintf(fg, . T80 1.0);
gprintf(buf, "$s/dat/rapporter. txt", path)
fp=fopen (buf, "r);
1 (NULL==£pn) {
fprintf (stderr, "ERROR: cannot open %s0,buf}:
gotoe error;
}
mmm=rndl ;
yvyy=aarl(-1;
for{i=0;1<13;3i++}{
count{i}1=0.0;
rewind (fp);
sprintf{buf2, "$02d4.%044" , mom, yyy) ;
while (NULL!=fgets (buf, BUFSIZ CEpyy {
if{NULL!:strstr{buf,buf2}&&NULL!=strstr(buf,“KLIEAS“)&&NULL!zstrstr{buf,"Rap—
portr}) '
count[i]++;
}
if(i)(
if(count{i]==1}
fprintf(fyg, "%s %d%.0f KLIBAS program documentation re-
port.0, month {mmm] , vyy, count [1]};
else
fprintf{fq, "$s %4%.0f KLIBAS program documentation re-
ports. 0, monthimmm!, yyy,count[1i]};
1
mmm-++ ;
if (rmmm>12) {
mrvme= 1 ;
YYyH;
1
}
felose{fp};
fprintf {fg, * . TEQ) ;
for{i=2;3i<13;i++}
count[l]+=countfi];
tasks=count[1]/12.0;
fprintf{fqg, *.splhe number of expected program documentation reports to be written
during %s %d is %.0f.0,month[mmm],yyy, tasks);
fprintf(fqg,*.splelow is a list of the %.0f most important programming challenges for
%5 %d according te list in chapter two.0spl,tasks,menth[mmm], vyy)
sprintf (buf, *%s2/priplan/priplan. %024, path, mnd0) ;
fp=fopen{buf, "r*);
1E{NULL==fp} {
fprintf{stderr, "ERROR: cannot open %s0,buf);
goto error;
¥
1i=0;
while (NULL!=fgets (buf, RUFSIZ, fpi
1f (NULL!=zstraty (buf, "\EB"}) {
if{++ic{{int)tasks)+2}
fprintfi{fqg, " .sp 0238 . buf};

et
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felose (fpy;
return 0;
error:
fprintf{stdery, "ERROR in newPlans0);
return i;
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3. SOFTWARE METRICS AND PROJECT HISTORY
As a measure for at what pace the project has been developing, the number of lines of program code on
each run during September 1998 has been recorded and drawn on the curve below.
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Lines of code measured at each run of September 1998
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Number of procedures (functions) in source code measured at each run of September 1998

The maintenance log is updated manually on a daily basis. The complete log for all programs is dis-
played in monthly maintenance and performance statistics report.

Mon Sep 07 1998
A system specification for the present version of DRIFT was written. Minor problems and errors were
corrected in the program.

Sat Sep 05 1998
The chapter on project statistics was redesigned and partly reprogrammed,

Wed Sep 02 1998
The KLIBAS statistics report was testractured. Chapter 1 was totally rewritten.

Tue Sep 01 1968
A first draft specification was written for DRIFT, based on thte AUTO program specification,

Sat Aug 29 1998
Statistics from INTERPOL_PO was added to the program.

Wed Jul 15 1968
The curve showing progession in problem solving is displyed by units of one day pr measurement.

Fri Jul 10 1998
More diagrams were added to sections on the SYNOP routine explaining the topological data flow struc-
ture of the rouine,

Thi Jul 09 1008
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Diagrams were added to sections on the SYNOP routine.

Wed Jun 03 1998
Some lines on the general maintenance and development was included.

Tue Apr 21 1998
The program drift was reimplemented as a C++ program.

Mon Mar 09 1998
‘The program was edited and recompiled. Documentation was made up to date:

Mon Mar 02 1998
A mixup of dates for chapter four on programming priorities was mended.

Fri Jan 02 1998
The computer programme DRIFT2 was edited in order to produce correct data for December 1997,

. Thu Dec 04 1997 _
The script drift2.csh was constructed in order to have better quality control over Maintenance/Perfor-
MANCe report.
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