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1 MULTIPLE OPTICAL CHANNELS ADDRESSING THE SAME TASK IN PARALLEL

Here, we present additional results regarding Section 4.2 of the main text. In this section, the system
addresses multiple instances of the NARMA-10 task simultaneously. As described in detail in the main
text, the simulation of the WDM MRR-based TDRC is done for a PT range of [−20, 25] dBm, distributed
equally over the channels, and a ∆ω/2π range of [−100, 100] GHz. The length of the datasets for training
and testing is 2000 data points. First, we simulate the system for equal instances of the same task. In this
case, as demonstrated in Fig. 3 of the main text, the system achieves an equal and excellent performance
in all channels. In this case, the inter-coupling of the channels due to the free carrier dynamics benefits
the performance of the system. Furthermore, in Fig. S1, we present the relative difference |∆| between
the performance of channel 0 and the rest of the channels over the parameter space of P i and ∆ωi. We
observe that |∆| remains very low over the entirety of the parameter space. Then, we obtain the results for
different instances of the same task (different sets of seeds) and obtain the results of Fig. S2. Here, as the
data modulating each channel is different, the system does not benefit from the inter-coupling between the
channels. We see a decrease in the performance of each channel and the minimum NMSE also becomes
different from channel to channel (Fig. 4 in the main text). Consequently, the behavior of |∆| varies
between channels 0-1, channels 0-2, and channels 0-3. For example, the minimum |∆| between channels 0
and 1 becomes significantly larger than the one between channels 0 and 3. As discussed in Section 4.7, this
is likely also a consequence of the wavelength-dependent impact of the phase shift on each channel.

a) b) c)

Figure S1. Difference in NMSE between: a) Channels 0 and 1, b) Channels 0 and 2, c) Channels 0 and 3,
as a function of P i and ∆ωi/2π when addressing four equal instances of the NARMA-10 task in parallel.

Figure S2. Difference in NMSE between: a) Channels 0 and 1, b) Channels 0 and 2, c) Channels 0 and 3, as
a function of P i and ∆ωi/2π when addressing four different instances of the NARMA-10 task in parallel.
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2 MULTIPLE OPTICAL CHANNELS ADDRESSING DIFFERENT TASKS IN
PARALLEL

In this section, the system computes simultaneously four different tasks. We present the comparison
between the best performance obtained for each task and previous work in the literature on photonic TDRC.
This comparison includes our initial study of the proposed scheme (Giron Castro et al., 2024), in which
M = 3. The results of each task are presented as follows: NARMA-10 in Table S1, signal waveform
classification (SWC) in Table S2, wireless channel equalization (Ch.Eq) in Table S3, and the radar task in
Table S4. A training set consisting of 20000 data points and 10 different testing subsets of 10000 data points
were used. There is a decrease in performance with respect to previous works and M = 3 in the case of
the wireless channel equalization task. Despite this, the system still performs with very good performance.
The system appears to struggle in the case of prediction of signals that have been severely distorted as in
the Ch.Eq and radar tasks. However, we also noticed such behavior on these tasks in (Giron Castro et al.,
2024a) for a single optical channel scenario. Means to improve the performance per task are discussed
in the main text. It is also important to notice the difference in terms of processing speed and N of this
system with some of the previous implementations.

Performance: NMSE Reference
0.168± 0.015, N = 50 at

0.2 GBd
(Paquot et al., 2012) (Exp.,

ST)
0.107± 0.012, N = 50 at

0.9 MBd
(Vinckier et al., 2015)

(Exp., ST)
0.062± 0.008, N = 50 at

0.9 MBd
(Vinckier et al., 2015)

(Num., ST)
0.010± 0.009, N= 100

at 1.0 GBd
(Donati et al., 2022)

(Num., ST)
0.103± 0.018, N = 50 at

0.4 GBd
(Chen et al., 2019) (Num.,

ST)
0.0151± 0.0021, N = 50

at 1.0 GBd
(Giron Castro et al.,

2024b) (Num., ST)
0.0373± 0.0021, N = 50

at 1.0 GBd, M = 3
(Giron Castro et al., 2024)

(Num., MT)
0.0271± 0.0014, N = 50

at 1.0 GBd, M = 4
This work (Num., MT)

Table S1. Performance comparison for the NARMA-10 task. ST: Single task. MT: Multiple tasks (M=4).
Exp: Experimental work. Num: Numerical work.

Performance: Accuracy Reference
≈ 100%, N = 50 at 0.2

GBd
(Paquot et al., 2012) (Exp.,

ST)
99.75% , N = 36 at 1.0

GBd
(Vandoorne et al., 2008)

(Num., ST)
99.98% , N = 50 at 1.0

GBd
(Giron Castro et al.,

2024a) (Num., ST)
99.1% , N = 50 at 1.0

GBd, M = 3
(Giron Castro et al., 2024)

(Num., MT)
99.93% , N = 50 at 1.0

GBd, M = 4
This work (Num., MT)

Table S2. Performance comparison for the SC task.

2



Supplementary Material

Performance: SER Reference
1.3× 10−4, N = 50 at

0.2 GBd
(Paquot et al., 2012)

(Exp., ST)
2.0× 10−5, N = 50 at

0.9 MBd
(Vinckier et al., 2015)

(Exp., ST)
7.0× 10−4, N = 50 at

0.4 GBd
(Chen et al., 2019)

(Num., ST)
4.0× 10−5, N = 50 at

0.8 GBd
(Yue et al., 2019)

(Num., ST)
1.0× 10−3, N = 50 at

1.0 GBd
(Giron Castro et al.,

2024a) (Num., ST)
7.0× 10−4, N = 50 at

1.0 GBd, M = 3
(Giron Castro et al.,

2024) (Num., MT)
3.9× 10−3, N = 50 at

1.0 GBd, M = 4
This work (Num., MT)

Table S3. Performance comparison for the wireless channel equalization task at a SNR = 32 dB.

Performance: NMSE Reference
≈ 0.05± 0.04, N = 50

at 0.2 GBd
(Paquot et al.,

2012) (Exp.,
ST)

≈ 0.05± 0.008 N = 50
at 0.13 MBd

(Duport et al.,
2012) (Exp.,
ST)

0.093, N = 50 at 1.0
GBd

(Giron Castro
et al., 2024a)
(Num., ST)

0.1827, N = 50 at 1.0
GBd

This work (Num.,
MT)

Table S4. Performance comparison for the radar task when k =2 .
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