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BF!  B;HA+7CCHB+; 
/er0asi0e and autonomic s3stems s?are man3 features in 
commonI t?e3 are ?iJ?53 adapti0e9 in0o50e a 5arJe and 
d3namica553Kc?anJinJ popu5ation of components and ser0ices9 
must dea5 Lit? a 0ariet3 of sensors and information sources 
de5i0erinJ partia5 and uncertain resu5ts and must de5i0er an 
o0era55 e<perience L?ic? is simu5taneous53 adapti0e to 
c?anJinJ conte<t 8ut sta85e enouJ? to present a predicta85e 
and scruta85e ser0ice to users and ot?er s3stemsF Bui5dinJ 
s3stems L?ic? meet t?ese criteria is c?a55enJinJ9 in0o50es 
considera85e infrastructura5 de0e5opment LorM9 and reNuires 
t?e desiJner to understand a Lide ranJe of Nuite su8t5e issues K
K a55 of L?ic? interfere Lit? t?e de0e5opment of app5icationK
5e0e5 ser0icesF 
 
Bt is attracti0e to address as man3 of t?e infrastructura5 issues 
as possi85e usinJ midd5eLare9 pro0idinJ a common p5atform 
on L?ic? to construct more ad0anced app5ications and 
ser0icesF * num8er of suc? p5atforms ?e0e 8een de0e5opedI 
t?e Conte<t Hoo5Mit9 /roOect *ura9 Coo5toLn9 Semantic Space 
and ot?ersF Pac? ?as 8een ?iJ?53 inf5uentia59 8ut a5so presents 
c?a55enJes (of maintenance9 openness9 a0ai5a8i5it39 sca5a8i5it3 
or a8straction) for neL proOectsF @e ?a0e desiJned Construct 
to address t?ese issuesF H?e Joa5s of Construct areI 

 

•! to pro0ide an open9 standardsK8ased p5atform to 
encouraJe and faci5itate t?e de0e5opment of per0asi0e 
and autonomic s3stemsS 

•! to simp5if3 t?e de0e5opment of no0e5 s3stems 83 
pro0idinJ a co55ection of preK8ui5t sensors9 modu5es 
and ser0ices addressinJ important s3stem featuresS 

•! to act as a tarJet for researc? into adapti0e s3stems 
desiJn9 and into proJramminJ 5anJuaJe constructs for 
suc? s3stemsS and 

•! to nurture a communit3 of de0e5opers L?o can 8ui5d 
on eac? ot?ersT LorMF!

Construct differs from ot?er per0asi0e s3stems p5atforms in a 
num8er of Me3 respectsF Bt is comp5ete53 standardsK8ased9 
usinJ A7E as its data e<c?anJe mode5 and UeroConf for 
resource disco0er3F Bt supports a MnoL5edJeKcentric mode5 of 
interaction L?ere c5ientsT actions are dri0en 83 Nueries and 
triJJers a8out t?e conte<t of t?e s3stemF Bt uses JossipinJ to 
maintain a consistent state across a distri8uted data structure9 
L?ic? ma<imises ro8ustness and sca5a8i5it3 and a0oids man3 
pro85ems Lit? ?otKspots and ?otKpat?s in communicationsF 
Eina5539 it treats a55 information sources uniform53 as sensors 
actinJ as inputs to uncertain reasoninJ a5Jorit?msF  
 

BBF! EC;7*MP;H*LS 
 
H?e maOorit3 of t?e code8ase is Lritten in Wa0aF *t t?e ?eart of 
t?e infrastructure is a component 5oader L?ic? instantiates t?e 
fi0e core ser0ices at runtimeF *s neL peers come on5ine t?e3 
disco0er ot?er nodes usinJ an imp5ementation of t?e Xeroconf 
protoco5 YZ[F @?en entities startKup t?e3 a5so use Xeroconf to 
5ocate instances of ConstructF H?e resu5t of t?is is a reference 
to t?e disco0er3 ser0ice t?at supp5ies t?e manifests for 
additiona5 5oca5 ser0icesF Manifests are descri8ed usinJ t?e 
@e8 Ser0ice 7efinition LanJuaJe (@S7L)9 L?ic? pro0ides 
information on ?oL to connect to and use eac? ser0iceF *55 
data in Construct are mode55ed usinJ t?e Aesource 7escription 
ErameLorM (A7E)F A7E is an openKstandard t?at meets our 
reNuirement of pro0idinJ a common 5anJuaJe Lit? L?ic? to 
represent information Jenerated Lit?in a netLorMed ?omeF 
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Construct\s imp5ementation of t?e dataKmanaJer uses t?e Wena 
frameLorMF Wena is a Le55 esta85is?ed too5 from t?e semantic 
Le8 communit3 t?at pro0ides a ric? interface for manipu5atinJ 
A7E dataF H?e dataKmanaJer maintains tLo mode5s9 L?ic? 
contain t?e entit3 supp5ied data and it\s associated metadataF 
 
 
Construct\s dataKin ser0ice e<poses a data port t?at accepts 
A7E documents in ;] format from data pro0idersF Bts dataKout 
ser0ice pro0ides support for Nuer3inJ data usinJ t?e S/*A^L 
and A7^L Nuer3 5anJuaJesF 
 
H?e imp5ementation of a JossipinJ a5Jorit?m in t?e data 
distri8ution ser0ice taMes t?e form of a protoco5 stacM Lit? 
t?ree 5a3ersI t?e dataK5a3er9 L?ic? e<c?anJes A7E Lit? t?e 
dataKmanaJerS t?e JossipinJ 5a3er9 L?ic? dri0es t?e processS 
and t?e netLorM 5a3er L?ic? encapsu5ates t?e actua5 sendinJ 
and recei0inJ of raL pacMets of 83tesF H?e JossipinJ 
su8s3stem can 8e decomposed into t?ree componentsI t?e core 
JossipinJ protoco59 t?e messaJe 8uffer9 and t?e peer 
mem8ers?ip manaJerF H?e core JossipinJ protoco5 is state5essF 
>ossipinJ is initiated periodica553 at eac? peer 83 sendinJ 
t?eir messaJe 8uffer summar3 to a random53 se5ected peer 
from t?eir contact 5istF @?en messaJes arri0e t?e3 are 
identified and processed 83 t3peF H?e JossipinJ 5a3er ?and5es 
t?ree t3pes of messaJesI data messaJes9 messaJe 8uffer 
summaries9 and indi0idua5 messaJe reNuestsF 7ata messaJes 
are stored in t?e messaJe 8uffer for future JossipinJ t?en 
passed up t?e protoco5 stacM to t?e dataKmanaJerF MessaJe 
8uffer summaries contain a 5ist of t?e messaJe B7s present in 
t?e remote node\s 8ufferF +n comparison Lit? t?e 5oca5 
messaJe 8uffer reNuests for messaJes t?at are not ?e5d 5oca553 
are JeneratedF H?ese reNuests are fu5fi55ed 83 returnF Construct 
is desiJned to support an e<tensi85e repositor3 of entities and 
associated onto5oJiesF H?is inc5udes support for 5ocation data 
o8tained from C8isense9 /5ace La89 B5uetoot? spotters9 >/S9 
?earsa3 sources in t?e form of ca5endar data9 and a computer 
acti0it3 monitorF +t?er data sources inc5ude 0irtua5 sensors 
accessinJ Le8K8ased information sources for Leat?er9 f5iJ?ts9 
concert ticMets9 music re0ieLs9 on5ine s?oppinJ9 neLs9 sport9 
and te5e0ision 5istinJsF H?ese entities ?a0e 8een Lritten in a 
num8er of 5anJuaJes inc5udinJ /3t?on9 Au839 Wa0a9 C_9 and 
C``F *pp5ications t?at operate o0er t?e data from t?ese 
sources emp5o3 a 0ariet3 of output de0ices suc? as Le8 paJes9 
mo8i5e p?ones9 La55Kmounted disp5a3s and ;a8aXtaJsF 
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Construct pro0ides an e<perimenta5  p5atform for per0asi0e 
s3stems Lit? a f5e<i85e set of features t?at ma3 maMe it a 
candidate for ?ome netLorMinJ app5icationsI t?e core s3stem 

focuses on sca5a8i5it39 openness and e<tensi8i5it39 a55oLinJ t?e 
communit3 to 8ui5d ?ome netLorMKoriented sensors and 
ser0icesF H?e use of JossipinJ and information rep5ication 
pro0ide a ro8ust and sca5a85e infrastructure for MnoL5edJeK
dri0en em8edded inte55iJenceF +ur current LorM focuses on 
en?ancinJ t?e sensors and fusion a5Jorit?ms a0ai5a85e Lit?in 
Construct9 and pro0idinJ t?e faci5ities needed for 5onJKterm 
dep5o3ment and in situ updateF Bn particu5ar Le are e<p5orinJ 
em8edded inte55iJence9 trust mode5s t?at can contro5 
information propaJation9 proofKcarr3inJ code tec?niNues for 
on t?eKf53 maintenance9 and tec?niNues for specif3inJ and 
ana53sinJ se5fKmanaJed and se5fKoptimisinJ 8e?a0ioursF  
 
Construct ?as 8een re5eased under an open source 5icense and 
more information can 8e found atI 
http://www.construct-infrastructure.org/. 
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H?is LorM Las partia553 supported 83 t?e Jrants bSecure and 
/redicta85e /er0asi0e ComputinJc and bLPA+ d Bris? 
SoftLare PnJineerinJ Centrec from Science Eoundation 
Bre5and and b* /5atform for CserKCentred P0a5uation of 
Conte<tK*Lare *dapti0e Ser0icesc from Pnterprise Bre5andF 
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AF AocMinson9 bCsinJ a 5i0eKin 5a8orator3 for u8iNuitous computinJ researc?9c 
in /rocedinJs of H?e ft? Bnternationa5 Conference9 /PAo*SBoP 
hiik9 serF L;CSF SprinJerKoer5aJ BncF9 Ma3 hiik9 ppF ]fpd]kjF 
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hiik9 ppF hgedhggF 
Yp[ LF Co35e9 PF Ba5fe9 >F Ste0enson9 SF ;ee539 SF 7o8son9 /F ;i<on9 
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