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Abstract:  With the implementation of major national strategies in industries such as intelligent manufacturing and
transportation, determinism has become a new focus of information networks, especially industry-specific networks. Exist-
ing deterministic network technologies provide deterministic guarantees based on network transmission elements (e.g., band-
width or time slots). However, relying solely on network transmission elements does not support the diverse needs of emerg-
ing industry applications. For example, in computing network integration scenarios, intelligent computing tasks require the
determinism of transmission and computing elements to achieve high-performance communication. In green communica-
tion scenarios, the determinism of node energy elements needs to be considered to maintain network operation stability. In
response to the above requirements, this paper studies generalized deterministic identification networks with respect to mul-
tiple elements such as transmission, computing, storage, and energy based on a previously proposed network identification
technology. First, a generalized deterministic identification network architecture is proposed that includes a differentiated

service layer, a heterogeneous network layer, and an intelligent adaptation layer. The differentiated service and heteroge-
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neous network layers uniformly identify the deterministic applications and networks. The intelligent adaptation layer sched-

ules the network resources in units of flow. Existing deterministic resource scheduling methods, even if they only consider

the basic deterministic elements in a single network, still face problems such as long computational time, high complexity,

and low flexibility. To support a more complex collaborative adaptation of multiple deterministic elements, the end-to-end

deterministic resource scheduling (E2eDet) algorithm, which is based on deep reinforcement learning, is designed. To meet

the various deterministic requirements of different applications, E2eDet uniformly and collaboratively allocates multiple de-

terministic network resources for mixed data streams from end to end. Experimental results show that E2eDet increases the

amount of data flow scheduling by 28.4% and 6.38x when compared with the DeepCQF and Random algorithms, respec-

tively. Moreover, E2eDet can better balance the computational time and scheduling ability.
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