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Abstract. The success of information supply strongly depends on successful 

user adoption. This especially is the case for the integration of non-human in-

formation sources deriving from ubiquitous computing. To allow ordinary us-

ers to participate, there is a clear need for simple but yet powerful front-end 

technology. Therefore, we suggest leveraging existing and proven application 

patterns rather than building new concepts out of scratch. Especially Web 2.0 

applications are designed for the management of millions of (human) net-

worked information nodes and could be very useful in the context of Informa-

tion Logistics. Beyond the Web 2.0 tool family, in particular microblogging 

could show a perfect match with Information Logistics scenarios due to its ad-

hoc character and its simplicity. This paper discusses these possibilities and 

presents the vision of Ubiquitous Microblogging, which means a Twitter-like 

front-end for information from human and non-human information sources.

  

1   Introduction 

Never has there been more information available in history of mankind than today. 

The Web is a huge and very fast source of knowledge and information. The world-

famous example of the plane accident in the Hudson river which has been reported 

first not via news agencies but on Twitter [23] was only a final demonstration of the 

development towards a world with pervasive information availability and unprece-

dented publishing possibilities, which very soon will reach also the last offline areas 

in our towns and countryside [10]. 

However, especially researchers in Information Logistics have to consider the 

problem of information overload, which has been identified as a problem related to 

information systems more than three decades ago [9]. The claim ‗data smog‘ came up 

more than one decade ago and it seems clear that in the meantime the amount of in-

formation noise has not been reduced [27]. A common answer to this problem is 

abstraction and hiding underlying information complexity from the user. However, in 

a near-future world with ubiquitous sensors everywhere it seems clear that ‗hiding‘ 



something from users might strongly enforce the fears of an Orwellian scenario. Fur-

ther, due to increasing complex information demands, modeling them becomes a 

nearly impossible task, which leads to the need for bottom-up solutions. 

We argue that the key to user acceptance is transparency. Further, full access to all 

information is a fundamental condition for enabling collective intelligence and seren-

dipity effects [29]. So the question and the problem which we are going to discuss in 

this paper is ‗How can we enable full access and transparency to pervasive informa-

tion without producing the ultimate data fog machine?‘.  

This paper presents a pragmatic and simple approach. We argue that especially in 

the context of ordinary users we have to leverage existing and widely well understood 

concepts from which we know that they do work. The Hudson River example already 

gave a hint to a possible solution: Twitter-like microblogging applications. They 

provide an extremely simple user interface to millions of information sources while 

not producing information overload due to the underlying publish-subscribe mecha-

nism. Hagel & Brown [15] consider this pull principle as groundbreaking trend in 

information technology and business. In addition, microblogging is mobile, microb-

logging is near-real time and it supports collective intelligence, e.g. via its re-tweeting 

functionality [7]. 

We start our discussion with a summary of existing works and concepts for user 

access to Information Logistics in the context of pervasive computing. Afterwards, 

we provide an overview on microblogging and the status quo of research on this type 

of application and go on with introducing our concept of ‗ubiquitous microblogging‘.  

It will be especially discussed, what advantages microblogging qualify for pervasive 

information and what shortcomings and needs for further development are. After 

providing this conceptual overview section 4 includes a survey of technological im-

plications of microblogging usage, before section 5 presents our research agenda 

towards realising the vision. 

2   Information Logistics, Ubiquitous Computing and the User 

The need for pervasive information sources to be public available is a known issue. 

Therefore, past works focused on opening pervasive computing to a wider audience. 

However, many of the existing concepts still have IT experts in mind and aim to 

create a programming middleware rather than a user front-end ([24], [17]).  

Though, from a theoretical point of view we already have a clear idea of suitable 

user interfaces. Edwards & Grinter [12] argued that user front-ends have to be ex-

tremely simple and should hide the underlying technical complexity, especially if 

they are aimed to support collective intelligence and rich interaction with all kinds of 

data. This is important both for consuming and producing as ―the simplicity of shar-

ing this information is key‖ and ―easy data discovery, subscription, and republication 

will be crucial‖ [10]. This clearly leads to Web 2.0 tools – in the sense of read/write 

Web tools, which can be used by everyone as it describes the typical use case for 

social applications. 

Without knowing microblogging, early in 2006 sensorbase.org has been presented 

which uses ‗slogging‘, an analogy for blogging, as mechanism for accessing sensor 

data [8]. This contribution meets most of the discussed objectives for a user-ready 



front-end for pervasive Information Logistics. However, especially for the re-use and 

re-publication objective, there is a lack of critical mass and the integration with other 

information sources. Therefore we suggest taking into account recent developments 

and best practices for ‗blogging‘ small and time-based information pieces. The best 

example to learn from might be the million-user platform Twitter, which introduced 

the concept of microblogging. Although being a very new technology, microblogging 

has already been applied to enterprise scenarios (‗enterprise microblogging‘). Ana-

lysts forecast a rapid distribution of such tools into existing information systems [14]. 

Besides of numerous products for stand-alone enterprise microblogging, there are 

already vendors of ‗classic‘ enterprise software integrating microblogging as mecha-

nisms for information allocation, e.g. Salesforce Chatter. 

3   Ubiquitous Microblogging 

3.1   Twitter-like Applications 

The principle of microblogging is best known via Twitter, its most famous applica-

tion. Users have their own public microblog where they can post short updates. Other 

members can be ‗followed‘ by adding them to one‘s personal network. An aggregated 

view of all updates by followed microblogs appears in chronological order on the 

user‘s start page. Microblogging services often support a wide range of contribution 

possibilities. For example, messages to Twitter can be posted via mobile text mes-

sages, desktop clients or several third-party applications. 

Microblogging can be considered a world-wide trend today. While early adopters 

mostly came from America and Japan [22], other parts of the world followed soon 

later. In Germany, for example, the first broad media coverage of Twitter could be 

observed during the civil unrest in Iran in summer 2009 [3]. Compared with other 

social networking services like Facebook, Twitter still has a small user base but its 

basic principles should be known by a broad range of people today. 

Parallel to the adoption beyond internet users and interestingly faster than previous 

Web 2.0 applications, microblogging in general became a subject of research. Due to 

its unique approach, researchers from different disciplines are interested in the topic. 

Two kinds of research works relevant for our research context can be identified in the 

existing body of knowledge. First, a large number of works searches for explanations 

of microblogging usage. A significant group focuses on statistical descriptions of 

Twitter (e.g. [18], [21], [20], [19]).  

The most notable result of these works is evidence for the user-driven shaping of 

the microblogging technology. Several works describe that Twitter users only partly 

answer the service‘s question ‗What are you doing?‘ but leverage Twitter for infor-

mation sharing, conversations and other usage patterns. In the same context belongs 

the user-driven feature enhancement. The well-known @-reference was a short code 

originated by the users as well as the re-tweeting codex [21]. Twitter added support 

for this text code-based functionality in its front-end later on. Another group of re-

search works in the first category discuss microblogging from a social point of view. 



Several researchers discussed the phenomena as tool for building awareness, which is 

a concept with lots of implications on pervasive computing [13].  

The second class of research on microblogging is technology-related especially 

addressing shortcomings of Twitter. These shortcomings are a lack of semantics [25] 

as well as the central and proprietary infrastructure [26]. Especially interesting and a 

great approach for an intuitive access to pervasive information is the concept of visual 

microblogging presented in [2]. Visual microblogging means the enrichment of the 

textual medium microblogging with graphical information where possible. In a con-

text of sensor data this could be diagrams or sparklines. Such visualisation could 

provide context in the flow of microblogging information where only new postings 

stand on top and are soon displaced by newer ones. 

3.2   Terminology 

The concept of ‗ubiquitous microblogging‘ leans on the well-known term of ‗ubiqui-

tous computing‘. The latter understands ubiquity in the sense that artificial computing 

sensors and devices are everywhere integrated into everyday things and tools in the 

real world [1], therefore microblogging as front-end to these devices must be ‗ubiqui-

tous‘, too. In our definition, ubiquitous microblogging means a microblogging sys-

tem, which enables information streams of and between human and non-human in-

formation sources within the scope of the system. 

Weiser [30] in his vision of ubiquitous computing stated that ‗the most profound 

technologies are those that disappear‘. Figuratively speaking, this is also true for 

ubiquitous microblogging as the goal behind this approach is to hide the complexity 

of information access in the real world by providing a flat information space accessi-

ble by the easy following-mechanism. This leads to the objectives of a solution for 

ubiquitous microblogging: following the core microblogging approach it should sup-

port a maximum of ease of use with nothing more necessary for usage than to under-

stand the natural principle of following and un-following other people or information 

sources. The main task for an information system for ubiquitous microblogging there-

fore is to provide this simple access to manifold information sources in the required 

information space (i.e., an organisation) and make the underlying complexity ‗disap-

pear‘.  

3.3   Conceptual Description 

Microblogging structures information towards its origin. While this approach seems 

to be rather natural (speaking humans are a trivial example; books are labelled with 

their author), it is surprisingly quite uncommon in the context of IT systems which 

are normally organised towards taxonomies or folksonomies. It can be assumed, that 

especially this unique mechanism is a strong reason for the success of blogging and 

microblogging, with microblogging providing even more interaction possibilities 

between the information streams [5]. Therefore, we suggest adopting this principle 

and using one microblog per information source respectively sensor.  

An open point is how it can be assured that the usage of a simple text-based me-

dium does not reduce information quality. Furthermore, if pervasive data sources use 



Figure 1.  Information encoding in Twitter (a-c) 

 

ubiquitous microblogging, it is an obvious approach to use it not only for human end 

users but as a general middleware for mashups and automated bots. However, to fit 

this scenario, posting content should be accessible for non-human actors which would 

presume the possibility for automated understanding.  

Figure 1 shows different approaches of how to transfer sensor data into microblog-

ging postings. In 1a raw sensor data is posted regularly in the same structure. This 

might be easy to be automatically interpreted. 1b shows a microblog where the num-

bers are interpreted and turned into natural language sentences before being posted. 

And in 1c the raw data (time) is being converted into, well, nearly useless ‗bongs‘. 

The point is, that even if postings are well structured like 1a, nonetheless it has to be 

crawled, which needs manually programming. Automated discovery and composition 

of microblogging data would need some kind of semantics.  

Given the availability of 

sensor microblogs, their man-

agement could use standard 

microblogging functionality. 

Aggregation could be done by 

bots (e.g. looking for strange 

sensor data and re-tweeting 

them) which could be followed 

by end users. With its new list 

feature, Twitter shows another 

interesting approach for organ-

ising such microblogs. 

While we discussed above 

that the information-source-

oriented information structur-

ing of microblogging differs 

from taxonomies/ folksono-

mies, the latter is also possible 

in microblogging using the 

user-invented hashtags. The 

concept of hashtags is to put a 

‗#‘ in front of a word in the 

posting, which can be seen as 

tag. Therefore this is an inter-

esting alternative structuring 

possibility. A good example 

for hashtag-structuring is their 

use at conferences, e.g. 

―#BIS10‖ [11]. 

Microblogging includes fur-

ther standard features which 

could be used in Information 

Logistics scenarios. Figure 1a 

shows the usage of GPS coor-

dinates in the location meta 



data. The networking functionality (following/un-following) can map sensor net-

works including hierarchical structures. The standard link in the microblog‘s profile 

can lead to static information. And, finally, especially around Twitter and similar 

services (like identi.ca) exists a rich spectrum of third-party-applications and clients. 

To sum up, microblogging comes with a simple and small but yet powerful set of 

functionality which answers a wide range of the requirements for ubiquitous comput-

ing front-ends. Its concept is known to many users; it is very easy to learn and – in the 

case of Twitter – comes with an existing critical mass of users. 

4   Technology 

Since Twitter‘s launch in 2006, there has been remarkably little development on the 

platform from a user‘s point of view. Twitter leaves functional improvements to a 

large number of third party suppliers, which are encouraged by the open and rich 

Twitter API. Even such core functionality as an effective search has not been in-

cluded in Twitter until 2008, when the microblogging service bought a third-party 

search application. While Twitter develops with a ‗trial and error‘ strategy on the 

costs of its third-party programmers, a system for ubiquitous microblogging has to 

provide a reliable application stack right from the beginning in order to guarantee 

core functionalities like security and to achieve a sustainable adoption. There are 

open research issues at all levels of this stack. 

Beginning with the user front-end, there is significant potential in supporting users 

in searching the ‗haystack‘ for important information. For Twitter there exist a num-

ber of small applications for visualisation and text mining. However, they are proto-

type implementations and are not integrated to each other or well-documented. From 

a scientific point of view, little research has been done in this area. 

Further, the user would benefit from support by automated agents understanding 

the semantic meaning of the information. For this reason, Passant et al. [25] present a 

concept for semantic microblogging. However, the main question for the enrichment 

of text with semantic information is user acceptance, which is an important point in 

microblogging as a medium that is mainly based on the ability to publish information 

fast and easily. An alternative to semantic markup of microblogging postings is to 

understand the meanings of natural language using Natural Language Processing 

(NLP). However, it can be questioned how effectively NLP could work on the very 

short, often informal and possibly flawed microblogging postings. First experimental 

prototypes have demonstrated the basic feasibility of the approach (see, for example, 

the service akibot.com). 

An important research issue is the realisation of a suitable architectural concept for 

ubiquitous microblogging. We have already discussed the possibilities of a centralised 

and decentralised option. Passant et al. [25] argued for a decentralised architecture, so 

did Sandler and Wallach [26]. One can intuitively agree with the advantages of a 

decentralised RESTful architecture, since it is proven in the WWW and the disadvan-

tages of Twitter‘s centralistic approach are publicly visible with server failures and, in 

particular, DDoS attacks, which regularly lead to closing of the platform. 

 However, it is questionable whether an architecture similar to the blogosphere 

with self-hosted, distributed microblogs allows the fast and easy connectivity that is 



typical for Twitter. Twitter enables addressing of other microblogs by using the syn-

tax @<microblogname> (e.g. @boehr). Without a centralistic application stack or at 

least a centralistic directory, this simple addressing might not be possible. In this case, 

full URI-based addressing would have to be used (basically, @boehr can be seen as a 

abbreviation for http://www.twitter.com/boehr which is possible due to its centralistic 

approach). Due to the objective of ease of use, it can be questioned whether a URI-

based addressing mechanism would be accepted by the users. Further, a suitable ar-

chitecture has to integrate with existing Information Logistics applications and there-

fore would have to be designed with respect to existing standards. 

A technical challenge of ubiquitous microblogging is not only the storing of its 

data but also the communication layer. A central characteristic of microblogging is its 

real-time approach. In a ubiquitous microblogging system with thousands of globally 

distributed users and tens of thousands of non-human information sources, this is a 

special requirement. Recently, there has been some development in this area with a 

number of approaches aiming to combine advantages of a persistent storage (with the 

user‘s possibility to pull information) and active real-time notification (push princi-

ple). Such recent initiatives are Pubsubhubhub, Simple Update Protocol and 

RSSCloud. However, none of them has been tested in the described scenario. 

5   Future Work 

The presented concept of Ubiquitous Microblogging as front-end for multiple infor-

mation sources is a research vision. The short discussion of open issues shows that 

there are lots of open questions on the way towards its realisation. Therefore, we have 

two main tasks in our research agenda.  

 

 

Figure 2. Prototype of tweeting RFID sensors 

First, we are going to test the vision in different use cases. We are currently run-

ning projects with RFID sensors in a LEGO-based factory and Arduino-based mobile 

sensors (see figure 2). Further, in laboratory experiments we examine microblog-

ging‘s capabilities of supporting emergent ad-hoc processes which include human 

and non-human postings (see figure 3). In addition to that, in case studies and ex-



periments in Twitter and enterprise microblogging applications we are trying to un-

derstand how microblogging is applied at the user side (e.g. [4]). 

 

 

Figure 3. Monitoring of ad-hoc processes via hashtag usage 

Second, we are working to technological foundations for Ubiquitous Microblog-

ging. Our key project in this area is the REST-based Data Grid Service (DGS) as 

backbone for the integration of multiple information sources ([16], [28]). 

6   Conclusions 

This paper presented an overview of Ubiquitous Microblogging, a research concept 

which leverages Twitter-like functionality as pragmatic solution for information allo-

cation. The approach could provide a light-weight front-end for Information Logis-

tics. However, an implementation of the approach still faces some conceptual and 

technical problems, which have been described in more detail in [6]. 

The community around the idea of Ubiquitous Microblogging is organised around 

http://ubimic.org. We encourage other researchers to contribute and discuss their 

ideas there or on Twitter using the Hashtag #ubimic. 
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