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Abstract: Today, more and more enterprises and organizations choose to depend on the Internet to realize business
collaborations. For business users, they often need to gather and analyze information from multiple organizations
correctly and immediately to make improvisations. Key issues behind this process are how to construct cross-
organizational data views in a just-in-time way and maintain the consistency between data views and sources. This
paper proposes a dynamic cross-organizational view construction method fitting in with the Internet environment,
called iViewer. The main ideas of iViewer method are to encapsulate autonomous and heterogeneous data sources as
a set of data services, and compose them to generate a data view in a visualized and user-friendly way. It develops a
polling based view updating algorithm to maintain the consistency between the data views and sources, so that the data
view can be updated as the data sources get changed. The paper discusses the principles and procedures of iViewer in
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detail, and proves the effects of the iViewer method in practical “fire-emergency-equipments-dispatching” case, in
which a cross-organizational view of fire rescuing equipment information from multiple departments is dynamically
constructed for the command center.

Key words: data service; data view; cross-organizational data; just-in-time construction; view maintenance
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BRI 1605 B, uri="http://www.firedepartment.haidian.org/fire-equipment.ds”

Bt dataSchema:

$24F operations:

FireDepartmentEquipmentInfo |

| FireDepartmentName |

| FireDepartmentAddress |

| FirecEquipments |

| EquipmentsType |
[ EquipmentName |

[ EquipmentModels |

[ ModelName | [T
el i
[AvailableAmount | | xs:decimal || wijil ¥k

1 operations:
getFireDepartmentEquipmentinfo
getFireDepartmentFireEquipmentInfoByType
getFireDepartmentFireEquipmentInfoByModel

JeEUE metadatas

Category= “iHPi” (©ESEE:S
District= “ g [x " (MRS B A5 )
UpdateFrequency= “lday” (M=)
UpdateSize= “10m” (B Hdis i)

UpdatePattern= “incremental ™ (3257 77 2015 )

Fig.2 Data service for equipment information in a fire department
2
, ; ” 13 1!) ¥ Y
, , (“
3 7 = £ > j = £ >
3 L
: 3.3
H (“ 1l
PC L5541956 100 90 \
L5541957 200 140
17 PH L5541952 70 70
L5541953 90 80
PC L5541956 120 90 >
L5541957 250 140
PH L5541952 60 50
L5541953 100 90
J

Fig.3 A nested table example
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SQL(structured query language) :

D XML Schema ,
(2 1
XML : :
XML
[9-10] ,
XML , (] 1 (Merge,

8 Fuse,LinkService) ,

Merge/Fuse

Table 1 Composition operators for nested tables

1

Import(ds) ds

col, New
CreateSheet(col)

condition col
Filter(col,condition)
col , order
Sort(col,order)
: Select

( count) (©)
Header(count)

( count)
Tail(count)
DeleteColumn(col) col Delete
RenameColumn(col,name) col name Update
Nest/Unnest(col) / Nest(n)/Unnest(u)
AddFunction(col, function) ; ’ Insert

, CO
Mergelnstance(col) col , Select(o)
Merge(a,b,<a.X,b.Y>...) Union ,a b X
Y a b , Union( )
Merge )

Fuse(a,b,< a.X,b.Y>...)
LinkService(ds,mapping) ' Join()

mapping
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Table 2 Data updating characteristics for data services

2
updateFrequency (9
updateTime , ( )
size
( Kb)
1) — :
updatePattern 2) —_ , )
3) —
priority ' ’
Function view.update /* */ ds.getNewData(); I* */
view else if (ds.updatePattern==0verwriting) I*
set(ds)=ds,,ds,,...,ds, */
while (! view.destroyed) { /* view.deleteOldData();  I* */
( ), ds.getNewData(); I* */
, else /* */
*/ ds.getAllData();  I* */
if (sef'(ds) Cset(ds) needs to be updated) { /* computeAndUpdateView()  I*
set(ds) */ *!
List(ds)=calculateAndRankUpdatelndex(set' (ds)) ds.wait(updatePeriod) — [*
I* %/ *
for each ds in List(ds) [* '
*/ ds1,dso,....ds,,
ds.update(); I* */ updateFrequency, priority, size, updatePattern, last-
Function ds.update /* ds */ UpdateTime,

if (ds.updatePattern == appending) /* ,
*/
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(axds.priority® +b) N
(cxds.size" +d)

t—ds.lastUpdateTime),-+f)’ acghi>0  (2)

dsupdatelndex=

(ex(

dsupdateFrequency
@ . aof ¢
, a~f (2) ds
5
5.1
iViewer
Web

5.2

iViewer
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5
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Table 3 Data services corresponding to the distributed, heterogeneous data in different departments

3

FireDepartEquipInfo

dsi=<uri=“FireDepartEquipInfoDS”,dataSchema= ) ; DepartNamt? ) ; Dis-
“FireDepartEquipInfo=<DepartName,District,Fire-  trict ; FireEquips
Equips=Array<EquipType,EquipName,EquipModels= ; EquipType ; Equip- '
Array<ModelName, TotalAmount, AvailableAmount>>>", oo - EquipModels
operations:{<getFireDepartEquiplnfo,inputs:¢,out- - ModelName .
puts={FireDepartEquipInfo}> Total Amount . Available- dss,
' dS@
Amount
FireDepartFiremeninfo
dsy=<uri="FireDepartFiremenInfoDS” ,dataSchema= ; Firemen > Name
“FireDepartFiremenInfo=<DepartName,District, Fire- ; Telephone :
men=Array<Name, Telephone,CurrentStatus>>",oper- : CurrentStatus ,
ations={<getFireDepartFiremenInfo,inputs= ¢ ,out- “ » » oo »
puts={FireDepartFiremeninfo}> : DepartName  District ds,
dSl ng
MedicalDepartEquipInfo
dss=<uri="MedicalDepartEquipInfoDS” ,dataSchema= ; MedicalEquips
“MedaicalDepartEquiplnfo=<DepartName,District, - DepartName District Equip-
MedicalEquips=Array<EquipType,EquipName,Equip- ' P ) . a .p '
Models=Array<ModelName, Total Amount, Available-  1YPe » EquipName Equip-
Amount>>>" operations={<getMedicalDepartEquipInfo, Models ModelName TotalAmount
inputs= ¢ ,outputs={MedicalDepartEquipInfo}> AvailableAmount ds; dsg,
dSlO
MedicalDepartStaffinfo
ds,=<uri="MedicalDepartStaffinfoDS",dataSchema= - MedicalStaff
“MedicalDepartStaffinfo=<DepartName,District,Me- - ChargeC ,
dicalStaff=Array<Name,Telephone,CurrentStatus, » Lharget.ase )
ChargeCase>>" operations={<getMedicalDepartStaff- ; DepartName Distr-
Info,inputs= ¢ ,outputs={Medical DepartStaffinfo}> ict Name Telephone CurrentStatus s
dSz 11
dsio
FireDepartEquipInfo
FireEquips FireDepartFiremenInfo
Depart | . . EquipModels >
District | pqui : qui - Depart | . Firemen
Name Equip | Equip 0 4eT T Total | Available | | Name | Pistrict T ~
- X 2 /8 - ame Name | Telephone | CurrentStatus
Type | Name Name | Amount Amount | P |
MedicalDepartEquipInfo MedicalDepartStaffinfo
MedicalEquips MedicalStaft
Depart District | E EquipModels Ilzl‘;li;m District N Teleph Current | Charge
y . S Saui Jaui ¢ ame cliephone| o ~
Name qmp qu1rf Model Total Available P Status | Case
I'vpe | Name N
ame Amount Amount

Fig.4 Nested tables corresponding to data services
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ds.= addFunction dsy=filter(ds,. bt IR {1, ds=addFunction dsy=filter(ds Ve 208 =Mor
(dsi TN K= RIGRIC V& N (dss, BRI K K= (IR, “HR (dc- degge
“HBi”) BRKE” ) “BES”) i ...) o
1 2 3 4 5
ds=addFunction ds=addFunction T o L ik ds=AddFunction(ds,."]
(@ IS [ (@ TN ] I S ) filerta, il P B 4 48 Bt = “sam
“EEITT) “IHBITY i ki &="11F") (AvailableAmount)™ )
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Fig.5 The data view construction process through data service composition operations
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Fig.6 The generated data view after composition operations
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, (dsg.updatelndex>dss.updatelndex)
: ( ) ( , 4
) : :
1 4'
, ds1~ds1o,
m=(t—ds.lastUpdateTime)lds. frequency, t 6s ’ '
a=1, b=0, ¢=(1/10)*3, d=0, e=1/m, f=ml(3x prior- ’
ity), g=1, i=0.3, h=1 ,
(2) H 1
ds.updatelndex= ! 735,
. . t—dslastUpdateTime dsy~ds '
ds.priority+
ds. frequencyx3 3) 87s dsy
(ds.size/10)*3
©) 4
Table 4 The updating coefficients for multiple data 6
services at some specific moment Web
4 L
Web
/Kb /min . ,
/min
ds;, 300 5 5.03 10 743 Web
ds, 600 5 5.14 10 6.04 (serviceoriented architecture, SOA)
dss 400 7 7.26 10 6.82 ,
ds, 700 7 7.18 10 576 [5,12] Web
dss 300 5 6.69 9 6.79
dss 600 5 7.10 9 5.53 ’
ds; 400 7 8.24 9 619 ' Web
dss 700 7 8.97 9 526 Web
dsy 300 5 8.98 9 691 , ,
dsqg 600 5 8.74 9 5.60 , ; . Web
dsqy 400 7 10.93 9 6.28
dsiy 700 7 11.13 9 5.31 '
4 , dS1~dS4 [6]
(dsi.updatelndex> CRUD
dss.updatelndex) ds, dsa (create read update delete,
, dsi ds3  dsg~dsi ) ,
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(quality of service, QoS) : ;

[13] ;
[14]
; [12]
Web '
, Web )
[5] Web
Web '

——Mashup !

[15] ’

, iViewer
; [16] (example) :

[17] |

, , iViewer
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