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Abstract: Geo-analysis models are the abstraction and expression of real-world geographic phenomena
and processes. Multidisciplinary and collaborative geographic modeling is currently becoming a main
research trend in the field of geography.The service-oriented sharing and reuse of geo-analysis models
have become a research direction. However, the heterogeneities in operating platforms lead to
difficulties with the sharing and reuse of geo-analysis models. At present, the operating platforms for
geo-analysis models mainly include Windows and Linux. A large number of geo-analysis models are
developed depending on Linux, but there is less research related to the service-oriented sharing and
reuse of these models. This article aims to analyze its differences and security and design a service-
oriented security strategy for geo-analysis models on different Linux operating systems. Given the
heterogeneities of geo-analysis models for Linux, the basic information description interface, behavior
interface,and deployment interface were designed for the service-oriented sharing and reuse of geo-
analysis models. The grid analysis model in the system for automated geoscientific analyses (SAGA
GIS) was used as an example to demonstrate a service-oriented encapsulation method for geo-analysis
models for Linux and validated.In summary ., the proposed study can contribute to the theory and methods
for the sharing and reuse of geo-analysis models on Linux.
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ModelBehavior

+StateGroup:ModelState
+relatedDataset:RelateDateset

ModelState

+name:string
+modelEvent:modelEvent

RelatedDataset

+name:string
+data:UDXData
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EventTypeEnum ModelEvent
+request=1 +name:string

+response=2 +permissionDesc:string
+noreponse=3

+control=4

RequestData
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Fig.10 Model behavior interface
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+Entrance:ModelEntrance ModelAssembly
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Fig.12 Model deployment main interface
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+LinuxConfig()
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Fig.13 Model deployment environment interface
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I<Mode)Clags ngmg="shapes points_5:Convert Lipes to Roipts" uids"cl48faja-agb3-46cc-985d-6988¢£89a6bb"_tync="'shapes pointsl> _ . _ .
I <attributeset>
\; <Categories>
o <Category principle="SAGA" path="SAGA/Grid Analysis"/>
1 </Categories>
3 <LocalAttributes>

<localAttribute local="zB CN" localName="#R¥#{" wiki="http://www.saga-gis.oxg/"/>
| <LocalAttribute local="EN _Us" localName="Convert Lines to Points" wiki="http://www.saga-gis.oxrg/">

<Keywords>Line, Points, LINES</Keywords>

O 3 bF B R

<Abstract>Converts lines to points. Optionally inserts additional points in user-defined distances. </Abstract>

= s e -

</LocalAttribute> I
</LocalAttributes> I
</Attributeset> I
I <Behavior> fi
r <RelatedDatasets>
! <DatasetItem name="Shapes" type="internal" description="SAGA Type:Shapes"> 2:?:!
h <DatasetItem name="Control" type="internal" description="SAGA Type:Control"> 17
. </RelatedDatasets> bl
1 <StateGroup> %
r <States> ]
1 <State id="f86all4d-2e07-49fa-a000-68c40£35295b" name="RUNSTATE" type="basic" description="Start Run">
f <Event name="LINES" type="response" permission='755' description="Name:Lines. Type:Shapes." optional="0"> ]
le <Event name="POINTS" type="poresponse" permission='755' description="Name:Points. Type:Shapes." optional="0"> -
[ <Event name="Control" type="response" permission='755' description="optional parameters" optional="1"> T
° </State> 1
! </states> .
i <StateTransitions/> |
. </StateGroup> .
1. lBERAVAOR L L s s s e !
| <Runtime name="saga_tool:Convert Lines to Points" version="1.0" baseDir="" entry="">
I <HardwareConfigures>
I <SoftwareConfigures>
<Assemblies/>

L <SupportiveResources/>
1, _</Runtime>

</ModelClass>

I 5 8 25 e 5

14 BIEREST SHEORE R
Fig.14 Relationship of MDL and interfaces

(2) R 7R O 422 11 X+ Residual Analysis #5250 i) iy A BCHE HEATH 2 5 R I 15 s,

SR I—
hcols 786

nrows 767

xllcorner  471090.083

yllcorner  208342.353

cellsize 30.0

|NODATA_value -9999.0

678.0 680.0 €85.0 6€91.0 698.0 711.0 729.0 749.0 767.0 781.0 792.0 802.0 810.0 817.0
678.0 680.0 685.0 691.0 699.0 713.0 732.0 752.0 769.0 782.0 794.0 803.0 811.0 818.0
679.0 680.0 684.0 690.0 701.0 716.0 737.0 756.0 772.0 785.0 795.0 805.0 813.0 820.0
699.0 702.0 711.0 724.0 741.0 757.0 764.0 757.0 745.0 741.0 751.0 768.0 784.0 798.0

887.0 877.0 855.0 822.0 808.0 799.0 793.0 795.0 803.0 815.0 825.0 825.0 825.0 829.0

< I UDX Data |—
<Dataset name="Dataset'" kernelType="structure">

<XDO name="DEM" kernelType="structure">
<XDO name="head" kernelType="structure">

<XDO 'ncols" kernelType="int" value="786" />

<XDO 'nxows'" kernelType="int" value="767" />

<XDO "xllcoxrnexr" kernelType="float" value="471090.083" />
<XDO llcornexr" kernelTyp float" value="208342.353" />
<XDO "cellsize" kernelType="float" value="30" />

<XDO name="NODATA_ value" kernelType="float" value="-9999" />

</XDO>

<XDO name="body" kernelType="list">
<XDO name="1" kernelType="float|array" value="678,680,6685,691,698,711,72
<XDO name="2" kernelType="£float|array" value="678,680,685,6691,699,713,,1
<XDO name="3" kernelType="float|array" value="679,680,684,853,861,868,87
<XDO name="4" kernelType="£float|array" value="680,681,683,689,699,715,73
<XDO name="767" kernelType="float|array" value="1499,1521,1564,1009,1017

</XDO>

<XDO name="Projection" kernelType="string" value="PROJCS[&quot ;NAD_1983_ st

</XDO>
</Dataset>

[ 15 Residual Analysis 1 #15 A %08 UDX 2040

Fig.15 UDX structure for residual analysis model input data
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(3) % Residual Analysis ¥ B %y A iy %
P AT R BAC R 32647 43 A, A5 B0 A AT 2o 7 b Bl
PEAE BB 2 6 0T LUK o 21 i BAR A B L DL T

AR RGE T 5 . 3 TARIAT Ry 42 1 X2 i A
YEAT B3 TE B Linux S 6 F bR i 4k 19 45 89 ]
TR, WE 16 B,

readMDL ( mdlPath);

tool = thi >pMd1 >getName() ;

tool = tool substr(e, tool. f1nd( )

tool = tool.substr(tool.find last of( )+1);

llbrary = s->pMd1->getType();

ir put element key value
int reqcount = getRqueoDataCaunt[)
for(int 1 = @;1<reqcount;i++)

st rmg key,iDataPath;

string udxPath;

/¥%} “‘f’”d':

iDataPath = mPath +
/add extname ata convertion
for(int j=e; ]<events Slze() j++)

thi
P

----------------- FaEEL |-

'Nx MDL: :Nx MDL Behavior* pBeha = this->pMdl->getBehavior(); 1

1

'vecmr<Nx MDL::Nx MDL Event> events = pBeha->stategroup.states[0].events;

15t Nx Packing::Nx GeoData* pGeoData = getRegGeoData(i);

- — key_= pGeaData->eventName; — - - - - - - - - =
1 if(pGeoData->eventName == “Control")
! {
: parseControls(pGeoData,events);
}
et st

r(pGeoData >type == Nx_Packing::Nx_GeoData Type::NX GEODATA TYPE FILE) ({...})
else if(pGeoData->type == Nx Packing::Nx GeoData Type::NX GEODATA TYPE STREAM) ({ .Y

+ easytools::createGUID();

iData. 1nsert(map<str1ng string>::value type(key,iDataPath));

¥ 16 Residual Analysis B 47 K4 0
Fig.16 Residual Analysis model behavior interface
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FAARRE TSR T A apt-get fl yum 43
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VR AT ERE A 18 R,

55 3 IR B KBEC E (set_firewall (O)), Bk

(install dependencies()).,
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|if [ e $1 ] && [ -4 $1 ]

1 find $1 -type f -exec chmod 644 {} \:
I find $1 -type d -exec chmod 754 ({} \;

— [ AHRALEAT ) AR R

[J
=
“w
[}

: echo 37 ]
e |
Iit [ $# -eqg 1 ] then

if [ -e 51 ] then

chmod 754 $1;
else
echo "I ¥ AFFTE"
exit 1;
£i
elif [ $# -gt 1 1]
case $1 in
-R|-x)

; then

— AR SO SR R |

if [ -e 52 ] && [ -4 52 ]

1
I
1
I
1
I
1
1
I
I
1
I
1 ; then
I chmod -R €44 52
1

I

I

1

I

1

1

1

I

1

1

1

I

elif [ -e 52 ] && [ -f 52 ] ;then

echo "IEE I 1%
£i
*)
echo Z 1
exit 7
esac
else
echo Z
£fi
e o o e o e e e 1

F17 B AR AR B

Fig.17 Permissions setting in model deployment

install dependencies() {

[if check sys packageManager vqm‘_gggg_L——————+ Cenﬂ)S6/7
if [ ! -f /etc/yum.repos.d/epel.repo 1;
yum install -y -g epel-release
£i
if [ x" yum-config-manager ] jrep -w enabled awk ' {1
yum-config-manager --enable epel
fi

yum_depends=(

)

unzip gzip openssl openssl-devel gcc python python-devel python-setuptools gdal tiff

x"True” 1;

then

for depend in §{yum deper
€Irror_detect_depen
done

21):; do

—

A T H AR IR K
B DRI

[e1if check_sys packageManager apt; then]——’ Debian/Ubuntu

apt_depends=(

)
apt-get -y update

gettext build-essential unzip gzip python python-dev python-setuptools gdal tiff

foxr depend in & oot i 'tj:: do e S
error_detect depen t -y o | B EE T RIS K
euror deract Gepe ] i i
fi
}
P18 SR A AR vp PR DT T
Fig.18 Environment matching in model deployment
TN e 5 LR sl S0 b B R BT A AR S A U R
S SN % . SATIT . Linux % 4 95 09 Jy 1 i 47 7R
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BE M) 2 A s B R T T Linux A A
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M 58 R, Linux E6 T B9 H# 3  Hr i Al T,
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if centosversion 6; then

plabd

1; then

[ CentOS6 |

- status > /dev/
if [ $? -eq O

if [ $?2 -ne 0 ]; then

/etc/init.d/iptables save
/etc/init.d/iptables restart
£fi
£i
lelif centosversion 7; then| m
systemctl status firewalld > /dev/null 2>&l
if [ $2 =eq 0 ]; then
firewall-cmd
firewall-cmd
firewall-cmd

—_

--reload
£i
I elif ubuntu 14 ; then I _
ufw status > /dev/null 2>&l
if [ $? -eq 0 ]; then
ufw allow S{ModelPort)

£i
I elif debian 7 ; thonl _
ufw status > /dev/null 2>&l
if [ 52 -eq 0 ]; then
ufw allow 5 {ModelPort)

£i
fi

iptables -L -n | grep -i & Mode Port) > /dev/null 2>&l

iptables -I INPUT -m state --state NEW -m tcp -p tcp --dport & (ModelPort) =-j ACCEPT
iptables -I INPUT -m state =--state NEW -m udp -p udp =--dport §(Modelfort} =-j ACCEPT

--permanent --zone=public --add-port==8 ModelPort}/tcp
--permanent --zone=public --add-port=S Modelfort)/udp

P19 AR AR 5 o A v B I i

Fig.19 Firewall setting for model deployment
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Fig.20  Service-oriented diagram of residual analysis model
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