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File Edit

#include
#include
#include

#include
#include

int ieeel

if{obj==

retur

}

imt i.j:

imt off
switchi

case IE
|
iee
i=s
if{
if{
if{
if{
if{
if{
if{
if{
if{
if{
i=s

1

View Terminal Help

<stdio.h=
<stdlib. h>
=<string.h=

"ieeelB88.h"
"ieeclB888 XMLgenerator.h"

888 generateXML{ieeel888 object* obj. char* strbuf., int n}{

NULL}{
n @;

;Et=ﬂj

obj -=dtype) {

EE1588 DATATYPE KEY:

21888 key* key={ieeelBBB key*)obj:

printf{strbuf+offset,"<key"): offset+=1i;
key-=id!'=NULL){ i=sprintf{strbuf+offset,"” id=\"%s\"",key-=id};

key-=attriName!=NULL){ i=sprintf{strbuf+offset," attrName=\"%s\"",key-=attrName);

key-=eqg!=NULL){ i=sprintf{strbuf+offset," eqg=\"%s\"",key-=eq):;
key-=neqg!=NULL){ i=sprintf{strbuf+offset," neg=\"%s\"",key->neq);
key-=Lt!=NULL){ i=sprintf{strbuf+offset,” 1t=\"%s\"",key-=1t);
key-=gt!=NULL){ i=sprintf{strbuf+offset," gt=\"%s\"",key-=gt);
key-=Llteqg!=NULL){ i=sprintf{strbuf+offset." Lltegq=\"%s\"",key-=lteq);
key-=gteqg!=NULL}{ i=sprintf{strbuf+offset,"” gteg=\"%s\"",key-=gteq};
key-=select!=NULL){ i=sprintf{strbuf+offset," select="\"%s\"",key-=select);
key-=trap!=NULL}{ i=sprintf({strbuf+offset," trap=\"%s\"".key-=trap};
printf({strbuf+offset."/>"): offset+=i;

break;

offset+=1i;
offset+=1i;
offset+=1;
offset+=1i;
offset+=1i;
offset+=1i;
offset+=1;
offset+=1i;
offset+=1i;
offset+=1;
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Potential-Field Construction
Ve(n,t+1)=Ve(nt)+D min V9(k,t)-Vi(nt)j+p

kenbr (n)

vneN,{V(n0)=0)

\v/t’(\/d(d’t):()) y AT — A
€ssage © e Physically Isolated
Source F, L yIETY RO DMe§sage
D(>0), o(>0) const. estination
message message
FEC encode
* IP Packet Carrier fFECdecode
|
5658868686884 T B N T B L B
33333338 ! v
°d

Ve(n,t+1)=v°(nt)+D min ¥ (k,t)-vi(nt)} + o

nnnnnnnn

Large-delay packet delivery
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Facility Networking with IP over RS485:
Packet Control for Master-Slave Cascaded Networks

Hideya Ochiai

jo2lxq@hongo.wide.ad.jp

Facility Information Management on HBase:
Large-Scale Storage for Time-Series Data

Hideya Ochiai Hiroyuki Ikegami

The University of Tokyo / NICT The University of Tokyo
ikegam@hongo.wide.ad.jp teranisi@cmc.osaka-u.ac.jp

jo2lxq@hongo.wide.ad.jp

Abstract—A very large number of sensors on facilities such
as HVAC, light control systems and electric power meters, peri-
odically submit their status information to Cloud platforms these
days. As the amount of data can easily get petabyte scale, we must
consider the use of distributed application layer storage for man-
aging such facility information, which is often formatted on time-
series data, This paper describes FIAPStoragePeta, petabyte scale
storage for facility information access protocol (FIAP), proposing
the architecture and the scheme of such data management on
HBase. In this work, we have identified three requirements to
the design of HBase row keys for implementing this storage using
HBase. Though, we have not finished petabyte scale experiments,
our preliminary evaluation results have shown good performance
for managing large scale facility information. It has achieved
scalable data retrieval on the data of 10 million sensors with
properly balancing loads on distributed data storages.

Keywords—Internet of Things,
Hadoop

Time-Series Data, HBase,

ToTULNSH

Yuuichi Teranishi Hiroshi Esaki
NICT / Osaka University The University of Tokyo
hiroshi @wide.ad.jp

HVAC Working Mode Room Temperature

Time Value Time Value
2014-07-2108:00:00 | FAN 2014-07-2108:00:00 | 25.6
2014-07-2108:30:00 | FAN 2014-07-2108:30:00 | 25.8
2014-07-2109:00:00 | DRY 2014-07-21 09:00:00 | 26.2
2014-07-2109:30:00 | DRY 2014-07-2109:30:00 | 26.9
2014-07-21 10:00:00 | COOL | |2014-07-2110:00:00 | 25.5
2014-07-2110:30:00 | COOL | |2014-07-2110:30:00 | 25.3

Fig. 1. Facilitics gencrate sequences of "time-value” pairs: ie., time-series
data. FIAP manages each sequence by a unigue identifier called "Point 1D7.

FIAP[7] is a communication protocol for data-centric
building automation systems. It provides data storage for
sxihinh
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R5485

(a) Networking with R5485 (b) Metworking with Ethernet

Fig. . RS4%5 is one of the most optimal communication media for facility
netwarking. 1T we use Fhemet, we have o deploy switching hubs and many
U1 cables.

RS485 is a half-duplex, low-speed and multipoint serial
communication media. It connects multiple nodes in cascaded
manner usually on a single iwisted-pair cable, It makes serial
communication with differential signaling over 1km. The typi-
cal link speed for RS4B3-based neiworking is belween 9.6kbps

ERS
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Hop-by-Hop Reliable,
Parallel Message Propagation for
Intermittently-Connected Mesh Networks

Hideya Ochiai, Masaya Nakayama, Hiroshi Esaki

The University of Tokyo/NICT, JAPAN
IEEE WoWMoM 2011, Lucca, Italy on 2011.06.22

A Study of Link Availability (3/3)
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RFC1149: A Standard for the Transmission of IP Datagrams on Avian Carriers
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|EEE International Conference on Smart Grid Communications
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