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Noam Knoller

The Complexity Triad During our initial meeting in Vienna, I proposed a high-level model to describe the link between interactive narrative and complexity, called the Complexity Triad. The components of the triad are:

(A) Environmental (real or fictional world) complexity; (B) a mediated representation of (A) in an interactive narrative system, and; (C) the internal model that the user(s) maintain(s) of (A), based on (B).

Between these components there are additional processes, which may be scaffolded by additional media technologies.

To create an interactive narrative system, there may be a process of modelling of the environmental complexity (which involves a reduction of "noisy" information) and shaping it into (interactive) narrative form. This typically requires authoring technology, which supports not only the (iterative) production of the interactive narrative system, but also the creative thought processes of the author(s). Modelling complexity -as the late Kevin M. Brooks taught our community some 25 years ago -may be too complex to achieve without authoring tools).

The next stage of the process occurs during the interactive storytelling event or experience, as users interact with the system. This interaction process is itself -in principle -structured and scripted by the possibilities designed into the interactive narrative system. Thus, authoring an interactive narrative system involves not merely the design of a complex representation of environmental complexity (component A), but also the design of the process of interactive reception (the potential interaction processes that may occur between B and C). During interaction, in a process I call the hermeneutic spiral [START_REF] Knoller | Complexity and the Userly Text[END_REF], users interact with the narrative system and begin to construct and update the internal representation C. This internal representation is organised as a narrative schema, which I take to be an extension of David Herman's narrative frame, with embodied cognitive scripts thrown in.

Models

In my author centric "Userly Text" model [START_REF] Knoller | The Expressive Space of IDS-as-Art[END_REF][START_REF] Knoller | The Holodeck is All Around US -Interface Dispositifs in Interactive Digital Storytelling[END_REF][START_REF] Knoller | Complexity and the Userly Text[END_REF]), I distinguish between two "representations": the representation of a world is the Encoded Storyworld, and the representation of the interaction processes is the Interaction model.

Note that this is a model of IDS in which narrative organistion is but one option, one Discursive Strategy. This accounts, for example, for argumentative/rhetorical systems such as Vox Populi [START_REF] Bocconi | Automatic generation of biased video sequences[END_REF]. Discursive strategies are similar to David Bordwell's film narratological concept of "Formal System" [START_REF] Bordwell | Film Art -An Introduction. 5th[END_REF].

Finally, another triad in our field is Hartmut Koenitz' SPP model (System, Process, Product) of IDN [START_REF] Koenitz | Towards a theoretical framework for interactive digital narrative[END_REF][START_REF] Koenitz | Towards a Specific Theory of Interactive Digital Narrative[END_REF]. This model (figure 3) is influenced by Norbert Wiener's first-generation cybernetics and Roy Ascott's 1960's Cybernetic Art Theory. Koenitz describes IDN works as a triad of system (dynamic digital artefact), process (participatory engagement) and product (recorded output). The system element is a prototype of potential narratives, including a Narrative Design which is the concrete structure, Narrative Vectors which are a systemic equivalent of plot points, as well as settings, environment definitions, and assets.

A 2016 version of SPP, or SPP+ (Figure 4), attempts to synthesise it with the high-level components of the Userly Text model (cf. [START_REF] Koenitz | An Integrated and Iterative Research Direction for Interactive Digital Narrative[END_REF]. The system component is conceived here as a protostory -a prototype of potential narratives -equivalent to the Userly Text's encoded storyworld. One of its specific constituent elements is the protoprocess, a prototype of potential processes, or userly performances [START_REF] Knoller | The Expressive Space of IDS-as-Art[END_REF][START_REF] Knoller | Complexity and the Userly Text[END_REF], an equivalent of the Userly Text's interaction model. The product is now conceived not as a specifically recorded output, but as a story. The story may be the recorded output, but can it perhaps also be component C of the complexity triad, i.e. an internal representation, an embodied, inactive narrative schema? 
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  Figure 4: SPP+, from Koenitz' ICIDS 2016 presentation slides