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Scientific Software

- Tendency to become complex and unstructured

- Highly specialized for dedicated purposes (e.g. PhD)
- Undocumented, unreadable, not maintainable code

- Error-prone, not well tested, not optimized realizations
- Written in different computer languages
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Scientific Software

int v,i,j,k,l,s,al[99];
meain ()

{
Jor (scanf("%d",&s );xa—s ;v=a[ jx=v]—al[i ], k=i<s,j+=(v=j<s&&('k&&! ' printf(2+"\n\n
Goc " — (I <<!j)," #Q"[I v 2(IN])&I:2])&&++] |1 af i]<s&&v&dv—i+j&&v+i—) ) ) &&!(]
YD=s ), vII(i==j?al i+=k]=0:++ali])>=sxk&&++a[—1i ])

RN S

Calculates all solutions
for the queens puzzle
(of chess boards with
sizes from 1x1 to 99x99)

QHH HOUH #H H Q H B HOH
HOH H # HQ Q H H H Q H
Qg QHH #HQHEOQH U U

Q # # HHQ HAH H H H HQ
HOH # QH # # | H H Q HQH
#Q H HQE H Q H HQOH H

)sovlanski, Doron; Nissenbaum, Baruch: baruch.c.baruch.hint. In: Noll, Landon Curt; Cooper, Simon; Seebach, Peter; Broukhis, Leonid A.: The International Obfuscated C Code
“ontest. Winning entries. 1990. 7th International Obfuscated C Code Contest. 2003, http://www.de.ioccc.org/years.html#1990, Download 2011-08-04.
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Scientific Software

int v, N k,[,s,a[99];
meain ()

{

RN S

or (scanf( "% &s ) ;xa—s;v=al jx=v]gli[i ] k=i<s,j+=(v=j<s&&(k&&!'printf(2+"\n\n
! ‘ . J )

Goc " — (1 <<, " #O"[I"v? (1) &I:2])&&++] |1 af i]<s&&v&&v—i+j&&v+i—j ) ) &&! (]
D=s ) , v II( 1= Za[i+=k]=0F+ali])>=sxk&&++a[—1i ])

PN

Calculgp€ all solutidgs
for th€ queens puzzle =
(@#”Chess boards with T g T

1zes from 1x1 to 99x99) | Global Geodetic |
| Observing System

QHH HQP 4 B Q H B HQH
#O#H H Y HQ Q H H H Q H
##HQ 08 #HQUEQH U U
Q H H - #H B Q HQH H W H HGQ

Meeting the Requirements
of a Global Society
on a Changing Planetin 2020

P 4 0 # # R HQ HQH
LTQ M HQf H Qo H# Hon u

@ Springer

)sovlanski, Doron; Nissenbaum, Baruch: baruch.c.baruch.hint. In: Noll, Landon Curt; Cooper, Simon; Seebach, Peter; Broukhis, Leonid A.: The International Obfuscated C Code
“ontest. Winning entries. 1990. 7th International Obfuscated C Code Contest. 2003, http://www.de.ioccc.org/years.html#1990, Download 2011-08-04.
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Scientific software

Reduction to a few software languages

- Style guide with coding layout and coding policies
- A general way to use legacy code

- Documentation generation

- Automated code tests and inspections

- Version control

- Offering of tested, open source toolboxes

Alexander Neidhardt 5 Forschungseinrichtung Satellitengeodasie



Bundesamt fir
Kartographie und Geodisie

—n DY e
Technische Universitat Miinchen r g FESG

Continuous Integration as a supporting service

DevelopmentJeam

e-Service

Feedback to Development
Team
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Continuous Integration as a supporting service

CIC++

- Static program analysis (cppcheck)
- Spell check of program and text files (codespell)

- Extracting of development information (StatSVN)
~ L (&5 - Find non-reentrant functions in code (nsigcppstyle)
\ g 9 4] - Find security problems (flawfinder)
et g - Detect common printf/scanf format errors (pscan)
- Generate developer documentation (doxygen)

- Detect redundant files in the repository (own development)

DevelopmentJeam

e-Service

Feedback to Development
Team
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Continuous Integration as a supporting service

Technische Universitat Minchen

http:/fecontro.

Softwar e.de/
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Continuous Integration as a supporting service, e.g. status overview

Alexander Neidhardt

Projekt SVN Developer |Static Redundant |Duplicated |Project Beautify ¥samba.wtz
Statistics Docu analysis files code checker files Debian 32bit
(statsvn) (doxygen) (cppcheck) (simian) (artistic
style) Autobuild Unit tests
Run time | (Daily 04:00) | (So. 12:00) | (Daily 22:00) | (Daily 23:00) | (Daily 03:30) | (Daily 04:00) | (Sa. 00:00) | (Daily 02:00) (Daily 00:00)
. - - - -
sir statistics n.a. report =. report = report n.a. = report = report n.a.
Sum Mar 4 074320 Z0017 S Mar 4 0Z-0F-00 Z01Z S Mar 4 04-13708 J002 Saf Mar 3 00-340% 2012 Sum Mar 4 0303041 F012
. report s e Lt L reportf
tools n.a. b~ g report | = report  |report = report || % report . coverage
St,atiﬁticﬁ Sum Mar 4 0Z-33706 F01F S Mar 4 034840 Z012 Saf Mar 3 00cEicdZ Z00E Sum Mar 4 034837 I01Z Sor Mar 4 023235 2002
vendor - . report n.a n.a o — — .
Sum Mar 4 03233043 I001Z
-l-.l
= gee-4.1
. . . - -
vibi statistics n.a. report report = report n.a. = report = gcc-4.2 n.a.
Suni Mar 4 073700 2002 Suni Mar 4 0Z-13C0T 2002 S Mar 4 040200 J00Z Sat Mar 3 00c4300Z J00E
gcc-4.3
Sat Mar 3 2373378 J01Z
-i-ll
= gcec4.1
i-ll . d-.l -i-ll -i-ll
sysmon statistics n.a. = report report = report n.a. = report = gcec-4.2 n.a.
Saf Mar 3 Z2-13-7% 7012 Sum Mar 4 020331 Z012 S Mar 4 04-77°15 012 Sat Mar = 00rd2-45 J01Z -t.i
= gcc-4.3
Saf Mar 3 237811 J017
-i.i
= gcc-4.1
- . -
wxgui statistics n.a. .EM .Em = report n.a = report .QL“” n.a.
Sun Mar 4 0340008 2002 Sum Mar 4 0Z-33-31 F012 Sun Mar 4 04-31-%3 3002 Saf Mar 2 00c4 704 2002 .
gce-4.3
‘el Deec 7 12-34°27
Inal
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Continuous Integration as a supporting service, e.g. static checks

Automatic cppcheck report: /home/subversion/codecheck/trunk/scripts/static_analysis/cppcheck

Generated: Sun Mar 4 05:07:28 UTC 2012

Cppcheck version: Cppcheck 1.53

Start of static checking

[ hitp:/fxsamba wiz/svn/wxquitrunk /rpc/SensicamInterface/Sensicaminterface client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba.wtz/svn/wxguitrunk frpc/SensicamInterface/SensicamInterface client.cpp J: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba wiz/svn/wxquitrunk/rpc/domectrlfdomectr] client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba wiz/svn/wxguiftrunk/rpc/domectrlfdomectr] client.cpp J: (stvle) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba whz/svn/wrxauiftrunk/rpcfeurolas/eurolas_client.cpp J: (stvle) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba.wiz/svn/wxquiftrunk/rpc/eurolas/eurolas client.cpp ]: (stvle) at line 16259 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ http:/fxs amba wiz/svn/wxauiftrunk /rpc/eventtimer/eventtimer _client.cpp ]: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxs amba. wiz/svn/wxguitrunk/rpc/eventtimer/eventtimer client.cpp ]: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ http:/fxs amba.wiz/svn/wxguiftrunk rpcflaserctrlflaserctrl_client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.

- /fxs amba. wiz/svn/wxqui/trun laserctriflaserctr]l client.cpp J: (stvle) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba.wiz/svn/wxquiftrunk/rpc/sirdbsap/sirdbsap_client.cpp J: (stvle) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ http:/fxsamba whz/svn/wxauitrunk /rpc/sirdbsap/sirdbsap_client.cpp J: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba.wiz/svn/wxquitrunk/rpc/sirscheduler/sirscheduler_client.cpp |: (stvle) at line 1761 Consecutive return, break, continue, goto or throw statem Are UNNEeCcessary.
-Jfxsamba.whz/svn/wxguitrun] sirscheduler/sirscheduler client.cpp ]: istyle) at line 1829 Consecutive return, break, continue, goto or throw statems Are UNNEeCessary.
[ hitp:/fxsamba. wiz/svn/wxguifrunk/rpc/svsmon main/sysmon_main_client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba wiz/svn/wxguitrunk/rpc/svsmon _main/svsmon_main client.cpp J: (stvle) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba wiz/svn/wxquiftrunk/rpcften_rpeften rpe_client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
hitp:/fxsamba.whz/svn/wxquiftrunk/rpc/ten rpeftcu rpe_client.cpp J: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp: /fxs amba. whz/svnfwxauiftrunk /rpc/tru_dac_rpe/tru_dac_ rpe_client.cpp ]: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba. wiz/svn/wxguiftrunk/rpc/tru dac rpe/tru dac rpe_client.cpp ]: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp: /fxs amba.wtz/svn/wxguiftrunk rpcftru_owis_rpoftru_owis_rpe_client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba. wiz/svn/wxguiftrunk/rpc/tru_owis rpc/tru owis_rpc_client.cpp J: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba.wiz/svn/wxguiftrunk/rpc/tru wirs/tru wirs_client.cpp |: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba. whz/svn/wxauiftrunk rpe/tru wirs/trn wirs_client.cpp |- (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba. wiz/svn/wxguiftrunk/rpc/virtual radar/virtual radar client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp:/fxs amba. wiz/svn/wxauiftrunk rpc/virtual radar/virtual radar_client.cpp ]: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
ttp: /fxsamba. wtz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (error) at line 3955 Invalid number of character (() when these macros are defined: .
ttp: /fxs amba.whz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (error) at line 3955 Invalid number of character (() when these macros are defined: 'DEBUG'.
-/fxsamba.wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cop |: (error) at line 3955 Invalid number of character (() when these macros are defined: 'DEBUG; DEBUG_EXTRA ‘.
ttp:/fxs amba.wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp |: (error) at line 3955 Invalid number of character (() when these macros are defined: 'SCHED NO SUN'.
ttp:/fxs amba. whz/svn/wroauiftrunk/sre-sosw/TestScheduler.cpp J: (style) at line 3077 Exception should be caught by reference.
ttp:/fxs amba. wiz/svn/wxguiftrunk/src-soswTestScheduler.cpp J: (style) at line 3252 Exception should be caught by reference.
ffxsamba.wtz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp |- (style) at line 3268 Exception should be caught by reference.
ttp:/fxs amba. wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (style) at line 3296 Exception should be caught by reference.
ttp: /fxs amba.wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (style) at line 3332 Exception should be caught by reference.
ttp:/fxs amba. wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (style) at line 3348 Exception should be caught by reference.
ttp:/fxs amba. wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp J: (stvle) at line 3376 Exception should be caught by reference.
[ hitp:/fxsamba whz/svn/wxauitrunk/sre-sosw/TestScheduler.cpp |- (styvle) at line 3412 Exception should be caught by reference.
[ hitp:/fxsamba.wiz/svn/wxguiftrunk/src-sosw/TestScheduler.cpp |- (stvle) at line 3428 Exception should be caught by reference.
[ hitp://xsamba wiz/svn/wxguiftrunk/src-sosw/wxReturnWindow.cpp - (style) at line 153 Found cbsclete function 'rand _r'. It is recommended to use the function 'rand' instead
[ http:/fxs amba wiz/svn/wxguiftrunk/src-sosw/wxReturn Window.cpp |: (styvle) at line 180 Found obsolete function 'rand _r'. It is recommended to use the function 'rand’ instead
[ hitp:/fxsamba. wiz/svnjwxguiftrunk/src-sosw/wxReturnWindow.cpp |- (style) at line 259 Found obsoclete function 'rand r'. It is recommended to use the function 'rand' instead
[ http:/fxsamba wiz/svnjwxauiftrunk/src-sosw/wxReturnWindow.cpp |- (style) at line 264 Found obsolete function 'rand _r'. It is recommended to use the function 'rand’ instead
[ http:/fxs amba.wiz/svn/wxauiftrunk/src-sosw/wxpETCtrl.cpp ]: (style) at line 898 Found duplicate branches for if and else.
[ hitp:/fxsamba whz/svn/wxauitrunk/test/modules rpeftest client.cpp ]: (styvle) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba.wiz/svn/wxquitrunk/test/modules/rpc/test client.cpp ]: (styvle) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
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Continuous Integration as a supporting service, e.g. static checks

Automatic cppcheck report: /home/subversion/codecheck/trunk/scripts/static_analysis/cppcheck

Generated: Sun Mar 4 05:07:28 UTC 2012

Cppcheck version: Cppcheck 1.53

Start of static checking

[ hitp:/fxsamba wiz/svn/wxquitrunk /rpc/SensicamInterface/Sensicaminterface client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba.wtz/svn/wxguitrunk frpc/SensicamInterface/SensicamInterface client.cpp J: (style) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba wiz/svn/wxquitrunk/rpc/domectrlfdomectr] client.cpp J: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba wiz/svn/wxguiftrunk/rpc/domectrlfdomectr] client.cpp J: (stvle) at line 1829 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba whz/svn/wrxauiftrunk/rpcfeurolas/eurolas_client.cpp J: (stvle) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ hitp:/fxsamba.wiz/svn/wxquiftrunk/rpc/eurolas/eurolas client.cpp ]: (stvle) at line 16259 Consecutive return, break, continue, goto or throw statements are unnecessary.

[ http:/fxs amba wiz/svn/wxauiftrunk /rpc/eventtimer/eventtimer _client.cpp ]: (style) at line 1761 Consecutive return, break, continue, goto or throw statements are unnecessary.
[ hitp:/fxsamba. wiz/svn/wxquitrunk /rpc/eventtimer/eventtimer client.cpp ]: (style) at line 1829 Consecutme return, break, oontmue goto or throw statements are unnecessary.

[ hl:tp Jixsamba, wtzfs‘mﬁ.wquu‘tru k/rpcflaserctriflasercirl client.cpp |- (style) at line 17

xsamba. wiz/svn/wxgui/trun laserctriflaserctr] client.cpp J: (style) at line 1 All the tine
[ httu:.ffxsa.mba.wtzfsvm‘mguLﬂ:mnkfmcstrdbsanerdbsau client.cpp |: (style) at ling/17 ong . . . . . . . . . . . . i . ‘ . . . . . . . i . . i . ; . i
[ http://xsamba wtz/svn/wxauiftrunk /rpe/sirdbsap/sirdbsap_client.cpp |- (style) at lipfe 18 error ——
[ hitp:/fxsamba. wiz/svn/wxquiftrunk/rpc/sirscheduler/sirscheduler client.cpp J: (gvle) af] warning
-ffxs amba.wiz/svn/wxguiftrun] sirscheduler/slrscheduler client.cpp J: /style) af] portability
[ hitp://xsamba wiz/svn/wrxguiftrunk/rpc/sysmon_main/svsmon_main_client.cpyf J: (style) Perhr:;ﬂi; _E'_.
[ hitp://xsamba.whz/svn/wxgui/trunk/rpc/sysmon_main/svsmon _main _client. I: (style) infornation —o&—

[ hitp:/fxsamba. wiz/svn/wxquiftrunk/rpcften_rpefteu rpe_client.cpp J: (stylgf at line 1761
http:/fxsamba.wtz/svn/wxquiftrunk/rpcftcu_rpoftcu rpe client.cpp J: (styf) at line 1529
ttp:/fxs amba. wiz/svn/wxauiftrunk /rpcftru_dac_rpeftru_dac_rpe_clien 1: istyle) at |
ttp:/fxs amba.wiz/svn/wxguiftrunk /rpcftru_dac_rpo/tru dac rpe_cliegf.cpp 1: (style) at I 200 [~
ttp:/fxs amba.wtz/svn/wxquiftrunk/rpc/tru_owis rpc/tru owis c_gfient.cpp J: y
ttp:/fxs amba. wiz/svn/wxguiftrunk/rpcftru_owis_rpo/tru_owis_rpg/client.cpp : (style) af
ttp:/fxs amba. wiz/svn/wxguiftrunk/rpc/tru wirs/tru_wirs_client. Iz (style) at line 176
ttp: /fxs amba. whz/svn/wxoauiftrunk rpe/tru wirs /i wirs_clies Iz (style) at line 182
ttp:/fxsamba. wtzfs‘mfwmuu’tmnkfmdﬂrtuai radar/virtual gAdar c:Llent cpp J: (style) a
: tru rirtu J: (style) al
: (error) at line 3955 Iy
{error) at line 3955 Iy T
(error) atline 39551 190 [ s
(error) at line 3955 Iy
(style) at line 3077 E:
(style) at line 3252 E:
style) at line 3268 E:
(style) at line 3296 E:
(style) at line 3332 E:
(style) at line 3348 E:
style) at line 3370 E 108 |
style) at line 3412 E:
: (style) at line 3428 E
[ hitp:/fxsamba.whz/svn/wxguitrunk/sgf-soswwrxReturnWindow.cpp J: (style) at line 153
[ hitp:/fxs amba. wiz/svn/wxquiftrunk fre-sosw/wxReturnWindow.cpp J: (styvle) at line 180
[ hitp:/fxsamba.wtz/svn/wxguitrunpffsrc-sosw/wxReturnWindow.cpp J: (style) at line 259

ttu-.ff;cs amba wtzfs‘m.f“*mu iftrunk/src-sosw/TestScl
H.'D J/xsamba.wiz/svn/wxgui/tru nl_usrc s os'm"l'ests

cppcheck results

[

[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki
[ ki

ttn-ff‘cs amba wtzfs‘m.f“*mu itrunk/src-sgfw/TestScheduler.cpp

[ http:/fxsamba.wiz/svn/wxguiftrunk,/sre- ?sw TestScheduler.cop J:
[ hitp:/fxsamba. wiz/svn/wxquiftrunk/srofosw/TestScheduler.cpp

I:
I:
I
I:
I
I:
I
I:
I:
I
I
1

[ http:/fxsamba wiz/svn/wxquiftrg src-sosw/wxReturnWindow.cpp |: (style) at line 264
[ http:/fxsamba.wtz/svn/wxgui nk/src-sosw/wxpETCtrl.cpp J: (style) at line 838 Found L
[ http:/fxsamba whz/svn/wrxauiffunk/test/modules rpe/test client.cpp J: (styvle) at line 174
[ hitp:/fxsamba. wiz/svn/wxqyftrunk /test/modules test client.cpp ]: (stvle) at line 153 50 — ]

End of static chefking

information...
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Continuous Integration as a supporting service, e.g. statistics

vibi: Lines of Code
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Continuous Integration as a supporting service, e.g. statistics

vibi: Lines of Code
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* function

vFindNextQueenPosition

ok ok ok ok koo ok ok sk ok sk ok ok ok skskeok ok sk sk skskeoeok ok s skskok ok ok sk ok skokok ok kb sk ok ok sk ok skokok ok ek ok

/%! Find position for the next gueen using a recursvie algorithm

\param iChessBoardSize —> Size of the chess

board

“param iCurrentQueenNumber —> Current number of the gqueen which was

\param piCurrentSolutionNumber <—> Current number in

\param pSQueenPositionsList <—> Row/column
Nreturn —
Nattention

sk ok ok ok sk ok ok sk ok skt ok o ok skeok o sk sk ok koo ok o skskok ok ok ok skeokok ok sk ok sk ok ok sk ok skokak ok ek ok

VES

author A.
date 2011—08—05
revisions

2001 —08—05 Original (A.
ek ek o ook skl ok ok A ek sk ook sk ek ok dkeokeokok dkokokok Fdk Ak ok deokokak Ak ok deakeokokok ok ko k)
void vFindNextQueenPosition

positioned and should be checked
the ascending numbers
of solutions
list of gueens posit
Recursive backtracking algorithm

Neidhardt

Neidhardt )

iChessBoardSize ,
iCurrentQueenNumber ,

(int
int
int * piCurrentSolutionNumber,

QueenPosxitionStructType * pSQu itionsList)

{
fel<h> Variables </b> */
QueenPositionStructType SNewQueenPosition = {—1, —1};
Fx! \Ili SNewQueenPosition = New gueen position strucfure with

row and column fields =/

fxl<b> Operations </b> */

f*! The algorithm is

*

fx !

if (iCurrentQueenNumber

{

recursive. The function places a queen step by step

The starting
The recursive

en the columns which was handed over.
first row (=

function

af the current row,
) is handed over by the main program.
checks if the positioned gueen is safe, using the dedicated
funciion "iChecklfQueenPositionlsSave ", If it is safe, it itself
again with the next line. If all gqueens are set and the maximum number
of possible rows is reached, it prints the found solution. Then it

and continues

calls

returns to the previous calling state
seiting those gueens on this row. A possible step—by—step behavior for
a 4x4 board is the following image:

Vimage html 4QueensProblemExample. jpg "A possible step—by—step behavior

for a 4x4 board.”

an the previous row

shown in

solution was placed and the
£

Check if the last gqueen for the current
chess board configuration is complete.

iChessBoardSize)

f! If chess board configuration
(+piCurrentSolutionNumber ) ++;
vPrintChessBoard (+piCurrentSolutionNumber ,

is complete print solution =/

pPSQueenPositionsList ,
iChessBoardSize );

woid vFindMextQueenPosition { int

)

int
int*

Find position for the next queen using a recursvie zlgorithm

Parameters:
iChessBoardSize

' Attention:

Recursive

Variables

Operations

* SHNewusenPo

Doxyg e n iCurrentQues nNumber

piCurrentSolutionNumber

eenPositionsList

- Siza of the chess board

iChessBoardSize,
iCurrentQueenMumber,
piCurrentSolutionNumber,
QueenPositionStructType = pSQueenPositionsList

- current number of the queen which was positioned and should be checked

<-= Row/column list of queens positions

king algorithm

<-= Current number in the ascending numbers of solutions

~Z Mew queen position structurs with row and column fields

The algerithm is recursive. The function places a queen step by step on the celumns of tha current row, which was handed

aver, The starting first row (= 0] is handed over by the main pragram. The recursive funcrion checks if the positioned queen
iz safe, using the dadicated funchon "iIChecklfQueenPasibonlsSave®. IF it is safe, it calls ikself again with the next line. 1F all
queens are set and tha maximum number of possible rows 15 reached, it pnnks the found solution, Then ik returns to the
previous calling state on the pravious row and continues setting thosa queans on this row. A possible stap-by-step bahavior

for a 4x4 board is shown in the following image:

Bihond. B b aiboc:d: ahmrd
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21_1x1_|_1 21_1_1%l_1 2] _1 1%l _1 21_1_1%_1
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LU B | LU D B - ot O BN | Lo ] PRI

not save save_ .~ not save not save
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not save

noft save

not savg ¥ ot save
acktracki

g

not save b save
acktracking

[ abed ||

ma b ed |

abaod

abed ||
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4 ) Verbinden...

&

vw.econtrol-software.de

' E-Mail (8 IAPG Admin [= eGroupWare =) MCI & Galaxy Nexus Handy ...

Verbunden mit www.econtrol-software.de...

Code checks | inspections check common software bugs. The tests can run developer written unit tests and test coverage statistics. [n addition information from the

Experience

+

<) TUMonline E leo.org ‘,{ AuScope [ Telecons E3 Lesezeichen

h
TECHNISCHE
UNIVERSITAT
MUMNCHEN

i e-Services: code checks
e-Services

Introduction
e-Services offer open source code checks for scientific sofware. The tests and inspections are processed automatically in regular intenvals. The

corresponding Subversion (SVN) repository is retrieved to generated statistics about the projects development activities. The corresponding results are
automatically converted to HTML and offered via this Web page to authorized users or USer groups.

Currently the following automated fests and inspections are available

r B
: e Authentifizierung erforderlich _ &J
Static program analysis based on copcheck

Spell check of program and text files based on codespel!

Extracting development statistics, based on StatSVIN 9
Detecting redundant files in the repository
Find non-reentrant functions in the code, based on nsigcppstyle Benutzername:
Find security issues based on flawfinder

Detect common printfiscant format issues based on pscan

Build the project automatically using general Makefiles (if available)
Running developer written unit tests (if available)

Generate a code based Web documentation of the code based on doxyen

http:/fwww.econtrol-software.de verlangt einen Benutzernamen und ein Passwort, Ausgabe der
Website: "DiFX"

Passwort:

Abbrechen

Currently the following projects are check with e-Services:

The code of the VILBI DiFX software correlator is checked in regular intervals for cormmon programiming
errors. These results are offered to the authorized, registered developers of the DiFX developer community
and can be found here:

DiFX Continuous Integration Code Check Results

Mark IV Field System

The code of the NASA Mark |V Field System tar-archive is checked in regular intervals for common
programming errors. These resulls are offered (o the authorized, registered developers of the FS developer
community and can be found here:

NASA FS Continuous Integration Code Check Results

Alexander Neidhardt

16 Forschungseinrichtung Satellitengeodasie



Technische Universitat Minchen

TGS FESG °l

Bundesamt fir
Kartographie und Geodisie

Experience

-f:§ Anwendungen Orte System @@0

Pl

e |

Fle Wiew Settings Help

Stations | rtw

NO CHECK: w1 w2 w3 wd v5 v6 w7 vB w9 v10 v11 w12 w13 w14 v15 if fm rx i3

=1 Logging and Operator Input
2010.023.08:34:28 00#antcn#Received message for antenna: STOP
2010.023.08:34:28. 09/antenna/ACk
2010.023.08:36:48. 20#antcn#Received message for antenna: STOP
2010.023.08:36:48. 29/antenna/ACK
2010.023.08:37:05.67 i
2010.023.08:37:05.67/ F; 375@2010.024.06:45:50.00 sy=/usr2foper/startevnrec.sh k10024 wz &
2010.023.08:37:05.67/ F; 369@2010.024.06:49:50.00 schedule=k10024wz #1
2010.023.08:37:05.67/ Q: 6@2010.024.06:50:50.00 startrmka
2010.023.08:37:05.67/ Q: 14@2010.024.08:34:27.00 safepos
2010.023.08:37:05.67/ F; 375@2010.025.06:15:50.00 sy=/usr2foper/startevnrec.sh k10025 wz &
2010.023.08:37:05.67/ F;, 369@2010.025.06:19:50.00 schedule=k10025wz #1
2010.023.08:37:05.67/ Q; 6@2010.025.06:20:50.00 startmka
2010.023.08:37:05.67/ Q; 14@2010.025.08:03:46.00 safepos
2010.023.08:38:05.03 4
2010.023.08:38:05.03/ F: 375@2010.024.06:45:50.00 sy=/usr2foper/startevnrec.sh k10024 wz &
2010.023.08:38:05.03/ F; 369@®2010.024.06:49:50.00 schedule=k10024wz #1
2010.023.08:38:05.03/ Q; 6@2010.024.06:50:50.00 startmka
2010.023.08:38:05.03/ Q; 14@2010.024.08:34:27.00 safepos
2010.023.08:38:05.03/ F; 375@2010.025.06:15:50.00 sy=/usr2foper/startevnrec.sh k10025 wz &
2010.023.08:38:05.03/ F: 369@2010.025.06:19:50.00 schedule=k10025wz #1
2010.023.08:38:05.03/ Q: 6@2010.025.06:20:50.00 startmka
2010.023.08:38:05.03/ Q; 14@2010.025.08:03:46.00 safepos

4 e

Connected to 127.0.0.1

|| @ webcami - Mozilla Fire... [Namenloses Fenster] Fa econtrol

e-RemoteCtrl

Station Tools 2] M5Capacity
[ StatusMonitor ABKG-0069/ 3143.859C B

WETTZELL ~ 2010.023.08.45.22 UT TEMP 58C  azl 0 © 98% free @ 0% free

@ 2% used @ 0% used
MODE  RATE 06:45:50 NEXT HUMID 90.6% RA 00h48m 59.10 s
m 16.0 SCHED=none  LOG=station PRES 951.6 mb DEC 28d30m (-1
TSYS: IFA IFB IFC IFD CABLE 0.000402097s AZ £0.0000 EL 12.0000 \n /
31 64 24 0

Check: 27h17m Check :
Mext : 08:28:19 Next : 08:28:19

~ Print

(=] SystemTemperature
System Temperature
30

simple
simple
simple
simple

sinple:ractmri
simple file li
simple fil

einple_fiudpaftf

e:henthmark simp

@ @"ﬁﬂlgl&l‘\ Sa, 23.Jan, 09:45 | riwadm User [§]
=

simple md5
simple_network
simple passag

simple_pro
simple_pro
simple_

simple pfqiq
HallH rnniun

Jln; B
simple_
simple
simpl
simple

Wettzell Toolbox

.1npl~ tnilu
.1npl~_

Alexander Neidhardt
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Thank you

The service is also available for your tests on our

Web page http:/lwww.econtrol-software.de
after contacting us

|, Se—

Geodetlc Observator "Wettzell during Contll
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