

    
      
          
            
  
Welcome to gnpy’s documentation!

gnpy is an open-source, community-developed library for building route planning
and optimization tools in real-world mesh optical networks.

gnpy [http://github.com/telecominfraproject/gnpy] is:


	a sponsored project of the OOPT/PSE [http://telecominfraproject.com/project-groups-2/backhaul-projects/open-optical-packet-transport/] working group of the Telecom Infra Project [http://telecominfraproject.com].


	fully community-driven, fully open source library


	driven by a consortium of operators, vendors, and academic researchers


	intended for rapid development of production-grade route planning tools


	easily extensible to include custom network elements


	performant to the scale of real-world mesh optical networks






Documentation

The following pages are meant to describe specific implementation details and
modeling assumptions behind gnpy.
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	Goal is to build an end-to-end simulation environment which defines the
network models of the optical device transfer functions and their parameters.
This environment will provide validation of the optical performance
requirements for the TIP OLS building blocks.


	The model may be approximate or complete depending on the network complexity.
Each model shall be validated against the proposed network scenario.


	The environment must be able to process network models from multiple vendors,
and also allow users to pick any implementation in an open source framework.


	The PSE will influence and benefit from the innovation of the DTC, API, and
OLS working groups.


	The PSE represents a step along the journey towards multi-layer optimization.







          

      

      

    

  

    
      
          
            
  
The QoT estimation in the PSE framework of TIP-OOPT


QoT-E including ASE noise and NLI accumulation

The operations of PSE simulative framework are based on the capability to
estimate the QoT of one or more channels operating lightpaths over a given
network route. For backbone transport networks, we can suppose that
transceivers are operating polarization-division-multiplexed multilevel
modulation formats with DSP-based coherent receivers, including equalization.
For the optical links, we focus on state-of-the-art amplified and uncompensated
fiber links, connecting network nodes including ROADMs, where add and drop
operations on data traffic are performed. In such a transmission scenario, it
is well accepted
[VRS+16][BSR+12][CCB+05][ME06][SF11][JK04][DFMS04][SB11][SFP12][PBC+02][DFMS16][PCC+06][Sav05][BBS13][JA01]
to assume that transmission performances are limited by the amplified
spontaneous emission (ASE) noise generated by optical amplifiers and and
by nonlinear propagation effects: accumulation of a Gaussian disturbance
defined as nonlinear interference (NLI) and generation of phase noise.
State-of-the-art DSP in commercial transceivers are typically able to
compensate for most of the phase noise through carrier-phase estimator
(CPE) algorithms, for modulation formats with cardinality up to 16, per
polarization state
[PJ01][SLEF+15][FME+16].
So, for backbone networks covering medium-to-wide geographical areas, we
can suppose that propagation is limited by the accumulation of two
Gaussian disturbances: the ASE noise and the NLI. Additional impairments
such as filtering effects introduced by ROADMs can be considered as
additional equivalent power penalties depending on the ratio between the
channel bandwidth and the ROADMs filters and the number of traversed
ROADMs (hops) of the route under analysis. Modeling the two major
sources of impairments as Gaussian disturbances, and being the receivers
coherent, the unique QoT parameter determining the bit error rate
(BER) for the considered transmission scenario is the generalized
signal-to-noise ratio (SNR) defined as


\[{\text{SNR}}= L_F \frac{P_{\text{ch}}}{P_{\text{ASE}}+P_{\text{NLI}}} = L_F \left(\frac{1}{{\text{SNR}}_{\text{LIN}}}+\frac{1}{{\text{SNR}}_{\text{NL}}}\right)^{-1}\]

where \(P_{\text{ch}}\) is the channel power,
\(P_{\text{ASE}}\) and \(P_{\text{NLI}}\) are the power levels of the disturbances
in the channel bandwidth for ASE noise and NLI, respectively.
\(L_F\) is a parameter assuming values smaller or equal than one
that summarizes the equivalent power penalty loss such as
filtering effects. Note that for state-of-the art equipment, filtering
effects can be typically neglected over routes with few hops
[RNR+01][FCBS06].

To properly estimate \(P_{\text{ch}}\) and \(P_{\text{ASE}}\)
the transmitted power at the beginning of the considered route must be
known, and losses and amplifiers gain and noise figure, including their
variation with frequency, must be characterized. So, the evaluation of
\({\text{SNR}}_{\text{LIN}}\) just requires an accurate
knowledge of equipment, which is not a trivial aspect, but it is not
related to physical-model issues. For the evaluation of the NLI, several
models have been proposed and validated in the technical literature
[VRS+16][BSR+12][CCB+05][ME06][SF11][JK04][DFMS04][SB11][SFP12][PBC+02][DFMS16][PCC+06][Sav05][BBS13][JA01].
The decision about which model to test within the PSE activities was
driven by requirements of the entire PSE framework:

i. the model must be local, i.e., related individually to each network
element (i.e. fiber span) generating NLI, independently of preceding and
subsequent elements; and ii. the related computational time must be compatible
with interactive operations.

So, the choice fell on the Gaussian Noise
(GN) model with incoherent accumulation of NLI over fiber spans
[PBC+02]. We implemented both the
exact GN-model evaluation of NLI based on a double integral (Eq. (11) of
[PBC+02]) and its analytical
approximation (Eq. (120-121) of
[PCC+06]). We performed several
validation analyses comparing results of the two implementations with
split-step simulations over wide bandwidths
[PCCC07], and results clearly showed that
for fiber types with chromatic dispersion roughly larger than 4
ps/nm/km, the analytical approximation ensures an excellent accuracy
with a computational time compatible with real-time operations.



The Gaussian Noise Model to evaluate the NLI

As previously stated, fiber propagation of multilevel modulation formats
relying on the polarization-division-multiplexing  generates impairments that
can be summarized as  a disturbance called nonlinear interference (NLI), when
exploiting a DSP-based coherent receiver, as in all state-of-the-art equipment.
From a practical point of view, the NLI can be modeled as an additive Gaussian
random process added by each fiber span, and whose strength depends on the cube
of the input power spectral density and on the fiber-span parameters.

Since the introduction in the market in 2007 of the first transponder based on
such a transmission technique, the scientific community has intensively worked
to define the propagation behavior of such a trasnmission technique.  First,
the role of in-line chromatic dispersion compensation has been investigated,
deducing that besides being not essential, it is indeed detrimental for
performances [CPCF09].  Then, it has been observed that
the fiber propagation impairments are practically summarized by the sole NLI,
being all the other phenomena compensated for by the blind equalizer
implemented in the receiver DSP [CBC+09].  Once these
assessments have been accepted by the community, several prestigious research
groups have started to work on deriving analytical models able to estimating
the NLI accumulation, and consequentially the generalized SNR that sets the
BER, according to the transponder BER vs. SNR performance.  Many models
delivering different levels of accuracy have been developed and validated. As
previously clarified, for the purposes of the PSE framework, the  GN-model with
incoherent accumulation of NLI over fiber spans has been selected as adequate.
The reason for such a choice is first such a model being a “local” model, so
related to each fiber spans, independently of the preceding and succeeding
network elements. The other model characteristic driving the choice is the
availability of a closed form for the model, so permitting a real-time
evaluation, as required by the PSE framework.  For a detailed derivation of the
model, please refer to [PCC+06], while a qualitative
description can be summarized as in the following.  The GN-model assumes that
the channel comb propagating in the fiber is well approximated by unpolarized
spectrally shaped Gaussian noise. In such a scenario, supposing to rely - as in
state-of-the-art equipment - on a receiver entirely compensating for linear
propagation effects, propagation in the fiber only excites the four-wave mixing
(FWM) process among the continuity of the tones occupying the bandwidth. Such a
FWM generates an unpolarized complex Gaussian disturbance in each spectral slot
that can be easily evaluated extending the FWM theory from a set of discrete
tones - the standard FWM theory introduced back in the 90s by Inoue
[Ino92]- to a continuity of tones, possibly spectrally shaped.
Signals propagating in the fiber are not equivalent to Gaussian noise, but
thanks to the absence of in-line compensation for choromatic dispersion, the
become so, over short distances.  So, the Gaussian noise model with incoherent
accumulation of NLI has estensively proved to be a quick yet accurate and
conservative tool to estimate propagation impairments of fiber propagation.
Note that the GN-model has not been derived with the aim of an exact
performance estimation, but to pursue a conservative performance prediction.
So, considering these characteristics, and the fact that the NLI is always a
secondary effect with respect to the ASE noise accumulation, and - most
importantly - that typically linear propagation parameters (losses, gains and
noise figures) are known within a variation range, a QoT estimator based on the
GN model is adequate to deliver performance predictions in terms of a
reasonable SNR range, rather than an exact value.  As final remark, it must be
clarified that the GN-model is adequate to be used when relying on a relatively
narrow bandwidth up to few THz. When exceeding such a bandwidth occupation, the
GN-model must be generalized introducing the interaction with the Stimulated
Raman Scattering in order to give a proper estimation for all channels
[CAC18].  This will be the main upgrade required within the
PSE framework.
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      	automatic_nch() (in module gnpy.core.equipment)


      	automatic_spacing() (in module gnpy.core.equipment)


  





B


  	
      	baud_rate() (gnpy.core.request.RequestParams property)


      	beta2() (gnpy.core.elements.Fiber method)


  

  	
      	bit_rate() (gnpy.core.request.RequestParams property)


      	booster_variety() (gnpy.core.equipment.Model_dual_stage property)


      	build_network() (in module gnpy.core.network)


  





C


  	
      	c() (in module gnpy.core.utils)


      	calculate_new_length() (in module gnpy.core.network)


      	carriers() (gnpy.core.elements.Edfa method)

      
        	(gnpy.core.elements.Fiber method)


      


      	Channel (class in gnpy.core.info)


      	common (class in gnpy.core.equipment)


      	compare_reqs() (in module gnpy.core.request)


      	compute_constrained_path() (in module gnpy.core.request)


      	compute_path_dsjctn() (in module gnpy.core.request)


      	con_in() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


  

  	
      	con_out() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


      	ConfigurationError


      	configure_network() (in module gnpy.core.network)


      	connect_eqpt() (in module gnpy.core.convert)


      	convert_file() (in module gnpy.core.convert)


      	convert_service_sheet() (in module gnpy.core.service_sheet)


      	coords() (gnpy.core.node.Node property)


      	correct_xlrd_int_to_str_reading() (in module gnpy.core.service_sheet)


      	cost() (gnpy.core.request.RequestParams property)


      	create_input_spectral_information() (in module gnpy.core.info)


  





D


  	
      	db2lin() (in module gnpy.core.utils)


      	dbkm_2_lin() (gnpy.core.elements.Fiber method)


      	default_values (gnpy.core.convert.Eqpt attribute)

      
        	(gnpy.core.convert.Link attribute)


        	(gnpy.core.convert.Node attribute)


        	(gnpy.core.elements.EdfaOperational attribute)


        	(gnpy.core.equipment.Amp attribute)


        	(gnpy.core.equipment.Fiber attribute)


        	(gnpy.core.equipment.RamanFiber attribute)


        	(gnpy.core.equipment.Roadm attribute)


        	(gnpy.core.equipment.SI attribute)


        	(gnpy.core.equipment.Span attribute)


        	(gnpy.core.equipment.Transceiver attribute)


      


  

  	
      	delta_p() (gnpy.core.equipment.Model_vg property)


      	deltaf2deltawl() (in module gnpy.core.utils)


      	deltawl2deltaf() (in module gnpy.core.utils)


      	destination() (gnpy.core.request.RequestParams property)


      	Disjunction (class in gnpy.core.request)


      	disjunction_id() (gnpy.core.request.DisjunctionParams property)


      	DisjunctionParams (class in gnpy.core.request)


      	disjunctions_req() (gnpy.core.request.DisjunctionParams property)


      	dispersion() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


  





E


  	
      	Edfa (class in gnpy.core.elements)


      	edfa_nf() (in module gnpy.core.equipment)


      	edfa_variety() (gnpy.core.equipment.Model_hybrid property)


      	EdfaOperational (class in gnpy.core.elements)


      	EdfaParams (class in gnpy.core.elements)


      	effective_length() (gnpy.core.elements.Fiber property)


  

  	
      	Element (class in gnpy.core.service_sheet)


      	Eqpt (class in gnpy.core.convert)


      	eqpt_connection_by_city() (in module gnpy.core.convert)


      	eqpt_in_city_to_city() (in module gnpy.core.convert)


      	equipment_from_json() (in module gnpy.core.equipment)


      	EquipmentConfigError


  





F


  	
      	f_max() (gnpy.core.request.RequestParams property)


      	f_min() (gnpy.core.request.RequestParams property)


      	Fiber (class in gnpy.core.elements)

      
        	(class in gnpy.core.equipment)


      


      	fiber_dest_from_source() (in module gnpy.core.convert)


      	fiber_link() (in module gnpy.core.convert)


      	fiber_loss() (gnpy.core.elements.Fiber property)


      	FiberParams (class in gnpy.core.elements)


  

  	
      	find_first_node() (in module gnpy.core.network)


      	find_last_node() (in module gnpy.core.network)


      	find_reversed_path() (in module gnpy.core.request)


      	format() (gnpy.core.request.RequestParams property)


      	freq2wavelength() (in module gnpy.core.utils)


      	from_json() (gnpy.core.equipment.Amp class method)


      	Fused (class in gnpy.core.elements)


      	FusedParams (class in gnpy.core.elements)


  





G


  	
      	gain_ram() (gnpy.core.equipment.Model_hybrid property)


      	gamma() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


      	gnpy (module)


      	gnpy.core (module)


      	gnpy.core.ansi_escapes (module)


      	gnpy.core.convert (module)


      	gnpy.core.elements (module)


      	gnpy.core.equipment (module)


  

  	
      	gnpy.core.exceptions (module)


      	gnpy.core.execute (module)


      	gnpy.core.info (module)


      	gnpy.core.network (module)


      	gnpy.core.node (module)


      	gnpy.core.request (module)


      	gnpy.core.service_sheet (module)


      	gnpy.core.units (module)


      	gnpy.core.utils (module)


  





H


  	
      	h() (in module gnpy.core.utils)


  





I


  	
      	interpol_params() (gnpy.core.elements.Edfa method)


  

  	
      	isdisjoint() (in module gnpy.core.request)


      	ispart() (in module gnpy.core.request)


  





J


  	
      	json() (gnpy.core.request.Result_element property)

      
        	(gnpy.core.service_sheet.Request_element property)


      


  

  	
      	jsontocsv() (in module gnpy.core.request)


  





L


  	
      	lat() (gnpy.core.node.Node property)


      	latitude() (gnpy.core.node.Node property)


      	length() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


      	length_units() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


      	lin2db() (in module gnpy.core.utils)


      	lin_attenuation() (gnpy.core.elements.Fiber property)


      	Link (class in gnpy.core.convert)


      	link_diverse() (gnpy.core.request.DisjunctionParams property)


      	lng() (gnpy.core.node.Node property)


      	load_equipment() (in module gnpy.core.equipment)


  

  	
      	load_json() (in module gnpy.core.utils)


      	load_network() (in module gnpy.core.network)


      	load_sim_params() (in module gnpy.core.network)


      	loc() (gnpy.core.node.Node property)


      	Location (class in gnpy.core.node)


      	location() (gnpy.core.node.Node property)


      	longitude() (gnpy.core.node.Node property)


      	loose_list() (gnpy.core.request.RequestParams property)


      	loss() (gnpy.core.elements.Fiber property)

      
        	(gnpy.core.elements.FusedParams property)


      


      	loss_coef() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


  





M


  	
      	merge_amplifier_restrictions() (in module gnpy.core.utils)


      	midpoint() (in module gnpy.core.convert)


      	min_spacing() (gnpy.core.request.RequestParams property)


      	Model_dual_stage (class in gnpy.core.equipment)


  

  	
      	Model_fg (class in gnpy.core.equipment)


      	Model_hybrid (class in gnpy.core.equipment)


      	Model_openroadm (class in gnpy.core.equipment)


      	Model_vg (class in gnpy.core.equipment)


  





N


  	
      	nb_channel() (gnpy.core.request.RequestParams property)


      	network_from_json() (in module gnpy.core.network)


      	network_to_json() (in module gnpy.core.network)


      	NetworkTopologyError


      	next_node_generator() (in module gnpy.core.network)


      	nf0() (gnpy.core.equipment.Model_fg property)


      	nf1() (gnpy.core.equipment.Model_vg property)


      	nf2() (gnpy.core.equipment.Model_vg property)


  

  	
      	nf_coef() (gnpy.core.equipment.Model_openroadm property)


      	nf_model() (in module gnpy.core.equipment)


      	nf_ram() (gnpy.core.equipment.Model_hybrid property)


      	Node (class in gnpy.core.convert)

      
        	(class in gnpy.core.node)


      


      	node_diverse() (gnpy.core.request.DisjunctionParams property)


      	nodes_list() (gnpy.core.request.RequestParams property)


      	noise_profile() (gnpy.core.elements.Edfa method)


  





O


  	
      	OSNR() (gnpy.core.request.RequestParams property)


  





P


  	
      	parse_excel() (in module gnpy.core.convert)

      
        	(in module gnpy.core.service_sheet)


      


      	parse_headers() (in module gnpy.core.convert)


      	parse_row() (in module gnpy.core.convert)

      
        	(in module gnpy.core.service_sheet)


      


      	parse_service_sheet() (in module gnpy.core.service_sheet)


      	parse_sheet() (in module gnpy.core.convert)


      	passive() (gnpy.core.elements.Fiber property)


      	path_bandwidth() (gnpy.core.request.RequestParams property)


      	Path_request (class in gnpy.core.request)


      	pathrequest() (gnpy.core.service_sheet.Request_element property)


      	pathresult() (gnpy.core.request.Result_element property)


      	pathsync() (gnpy.core.service_sheet.Request_element property)


  

  	
      	Power (class in gnpy.core.info)


      	power() (gnpy.core.request.RequestParams property)


      	preamp_variety() (gnpy.core.equipment.Model_dual_stage property)


      	Pref (class in gnpy.core.info)


      	prev_node_generator() (in module gnpy.core.network)


      	propagate() (gnpy.core.elements.Edfa method)

      
        	(gnpy.core.elements.Fiber method)


        	(gnpy.core.elements.Fused method)


        	(gnpy.core.elements.RamanFiber method)


        	(gnpy.core.elements.Roadm method)


        	(in module gnpy.core.request)


      


      	propagate2() (in module gnpy.core.request)


      	propagate_and_optimize_mode() (in module gnpy.core.request)


  





R


  	
      	raman_efficiency() (gnpy.core.elements.RamanFiberParams property)


      	RamanFiber (class in gnpy.core.elements)

      
        	(class in gnpy.core.equipment)


      


      	RamanFiberParams (class in gnpy.core.elements)


      	read_header() (in module gnpy.core.convert)


      	read_slice() (in module gnpy.core.convert)


      	relaxable() (gnpy.core.request.DisjunctionParams property)


      	remove_candidate() (in module gnpy.core.request)


      	Request (class in gnpy.core.service_sheet)


      	Request_element (class in gnpy.core.service_sheet)


      	request_id() (gnpy.core.request.RequestParams property)


  

  	
      	RequestParams (class in gnpy.core.request)


      	requests_aggregation() (in module gnpy.core.request)


      	restrictions() (gnpy.core.elements.RoadmParams property)


      	Result_element (class in gnpy.core.request)


      	Roadm (class in gnpy.core.elements)

      
        	(class in gnpy.core.equipment)


      


      	roadm_restrictions_sanity_check() (in module gnpy.core.equipment)


      	RoadmParams (class in gnpy.core.elements)


      	roll_off() (gnpy.core.request.RequestParams property)


      	round2float() (in module gnpy.core.utils)


      	rrc() (in module gnpy.core.utils)


  





S


  	
      	sanity_check() (in module gnpy.core.convert)


      	save_json() (in module gnpy.core.utils)


      	save_network() (in module gnpy.core.network)


      	select_edfa() (in module gnpy.core.network)


      	set_amplifier_voa() (in module gnpy.core.network)


      	set_egress_amplifier() (in module gnpy.core.network)


      	SI (class in gnpy.core.equipment)


      	silent_remove() (in module gnpy.core.utils)


  

  	
      	sim_params() (gnpy.core.elements.RamanFiber property)


      	snr_sum() (in module gnpy.core.utils)


      	source() (gnpy.core.request.RequestParams property)


      	spacing() (gnpy.core.request.RequestParams property)


      	Span (class in gnpy.core.equipment)


      	span_loss() (in module gnpy.core.network)


      	SpectralInformation (class in gnpy.core.info)


      	split_fiber() (in module gnpy.core.network)


  





T


  	
      	target_pch_out_db() (gnpy.core.elements.RoadmParams property)


      	target_power() (in module gnpy.core.network)


      	to_json() (gnpy.core.elements.Edfa property)

      
        	(gnpy.core.elements.Fiber property)


        	(gnpy.core.elements.Fused property)


        	(gnpy.core.elements.Roadm property)


        	(gnpy.core.elements.Transceiver property)


      


  

  	
      	Transceiver (class in gnpy.core.elements)

      
        	(class in gnpy.core.equipment)


      


      	trx_mode() (gnpy.core.request.RequestParams property)


      	trx_mode_params() (in module gnpy.core.equipment)


      	trx_type() (gnpy.core.request.RequestParams property)


      	tx_osnr() (gnpy.core.request.RequestParams property)


      	type_variety() (gnpy.core.elements.FiberParams property)

      
        	(gnpy.core.elements.RamanFiberParams property)


      


  





U


  	
      	uid() (gnpy.core.request.Result_element property)

      
        	(gnpy.core.service_sheet.Request_element property)


      


      	update_attr() (gnpy.core.convert.Eqpt method)

      
        	(gnpy.core.convert.Link method)


        	(gnpy.core.convert.Node method)


        	(gnpy.core.elements.EdfaOperational method)


        	(gnpy.core.equipment.common method)


      


      	update_dual_stage() (in module gnpy.core.equipment)


  

  	
      	update_params() (gnpy.core.elements.EdfaParams method)


      	update_pref() (gnpy.core.elements.Edfa method)

      
        	(gnpy.core.elements.Fiber method)


        	(gnpy.core.elements.Fused method)


        	(gnpy.core.elements.RamanFiber method)


        	(gnpy.core.elements.Roadm method)


      


      	update_snr() (gnpy.core.elements.Transceiver method)


      	update_trx_osnr() (in module gnpy.core.equipment)


  





W


  	
      	write_csv() (in module gnpy.core.utils)


  







          

      

      

    

  

    
      
          
            
  
gnpy.core package


Submodules



gnpy.core.ansi_escapes module


gnpy.core.ansi_escapes

A random subset of ANSI terminal escape codes for colored messages




gnpy.core.convert module


gnpy.core.convert

This module contains utilities for converting between XLS and JSON.

The input XLS file must contain sheets named “Nodes” and “Links”.
It may optionally contain a sheet named “Eqpt”.

In the “Nodes” sheet, only the “City” column is mandatory. The column “Type”
can be determined automatically given the topology (e.g., if degree 2, ILA;
otherwise, ROADM.) Incorrectly specified types (e.g., ILA for node of
degree ≠ 2) will be automatically corrected.

In the “Links” sheet, only the first three columns (“Node A”, “Node Z” and
“east Distance (km)”) are mandatory.  Missing “west” information is copied from
the “east” information so that it is possible to input undirected data.


	
class gnpy.core.convert.Eqpt(**kwargs)

	Bases: object


	
default_values = {'east_amp_dp': None, 'east_amp_gain': None, 'east_amp_type': '', 'east_att_in': 0, 'east_att_out': None, 'east_tilt': 0, 'from_city': '', 'to_city': ''}

	




	
update_attr(kwargs)

	








	
class gnpy.core.convert.Link(**kwargs)

	Bases: object

attribtes from west parse_ept_headers dict
+node_a, node_z, west_fiber_con_in, east_fiber_con_in


	
default_values = {'east_cable': '', 'east_con_in': None, 'east_con_out': None, 'east_distance': 80, 'east_fiber': 'SSMF', 'east_lineic': 0.2, 'east_pmd': 0.1, 'from_city': '', 'to_city': ''}

	




	
update_attr(kwargs)

	








	
class gnpy.core.convert.Node(**kwargs)

	Bases: object


	
default_values = {'booster_restriction': '', 'city': '', 'country': '', 'latitude': 0, 'longitude': 0, 'node_type': 'ILA', 'preamp_restriction': '', 'region': '', 'state': ''}

	




	
update_attr(kwargs)

	








	
gnpy.core.convert.all_rows(sh, start=0)

	




	
gnpy.core.convert.connect_eqpt(from_, in_, to_)

	




	
gnpy.core.convert.convert_file(input_filename, names_matching=False, filter_region=[])

	




	
gnpy.core.convert.eqpt_connection_by_city(city_name)

	




	
gnpy.core.convert.eqpt_in_city_to_city(in_city, to_city, direction='east')

	




	
gnpy.core.convert.fiber_dest_from_source(city_name)

	




	
gnpy.core.convert.fiber_link(from_city, to_city)

	




	
gnpy.core.convert.midpoint(city_a, city_b)

	




	
gnpy.core.convert.parse_excel(input_filename)

	




	
gnpy.core.convert.parse_headers(my_sheet, input_headers_dict, headers, start_line, slice_in)

	return a dict of header_slice
key = column index
value = header name






	
gnpy.core.convert.parse_row(row, headers)

	




	
gnpy.core.convert.parse_sheet(my_sheet, input_headers_dict, header_line, start_line, column)

	




	
gnpy.core.convert.read_header(my_sheet, line, slice_)

	return the list of headers !:= ‘’
header_i = [(header, header_column_index), …]
in a {line, slice1_x, slice_y} range






	
gnpy.core.convert.read_slice(my_sheet, line, slice_, header)

	return the slice range of a given header
in a defined range {line, slice_x, slice_y}






	
gnpy.core.convert.sanity_check(nodes, links, nodes_by_city, links_by_city, eqpts_by_city)

	






gnpy.core.elements module


gnpy.core.elements

This module contains standard network elements.

A network element is a Python callable. It takes a info.SpectralInformation
object and returns a copy with appropriate fields affected. This structure
represents spectral information that is “propogated” by this network element.
Network elements must have only a local “view” of the network and propogate
info.SpectralInformation using only this information. They should be independent and
self-contained.

Network elements MUST implement two attributes .uid and .name representing a
unique identifier and a printable name.


	
class gnpy.core.elements.Edfa(*args, params=None, operational=None, **kwargs)

	Bases: gnpy.core.node.Node


	
_calc_nf(avg=False)

	nf calculation based on 2 models: self.params.nf_model.enabled from json import:
True => 2 stages amp modelling based on precalculated nf1, nf2 and delta_p in build_OA_json
False => polynomial fit based on self.params.nf_fit_coeff






	
_gain_profile(pin, err_tolerance=1e-11, simple_opt=True)

	Pin : input power / channel in W


	Parameters

	
	gain_ripple (numpy.ndarray) – design flat gain


	dgt (numpy.ndarray) – design gain tilt


	Pin (numpy.ndarray) – total input power in W


	gp (float) – Average gain setpoint in dB units


	gtp (float) – gain tilt setting






	Returns

	gain profile in dBm



	Return type

	numpy.ndarray





AMPLIFICATION USING INPUT PROFILE
INPUTS:


gain_ripple - vector of length number of channels or spectral slices
DGT - vector of length number of channels or spectral slices
Pin - input powers vector of length number of channels or
spectral slices
Gp  - provisioned gain length 1
GTp - provisioned tilt length 1





	OUTPUT:
	amp gain per channel or spectral slice



	NOTE: there is no checking done for violations of the total output
	power capability of the amp.



	EDIT OF PREVIOUS NOTE: power violation now added in interpol_params
	Ported from Matlab version written by David Boerges at Ciena.



	Based on:
	R. di Muro, “The Er3+ fiber gain coefficient derived from a dynamic
gain
tilt technique”, Journal of Lightwave Technology, Vol. 18, Iss. 3,
Pp. 343-347, 2000.










	
_nf(type_def, nf_model, nf_fit_coeff, gain_min, gain_flatmax, gain_target)

	




	
carriers(loc, attr)

	retrieve carriers information


	Parameters

	
	loc – (in, out) of the class element


	attr – (ase, nli, signal, total) power information













	
interpol_params(frequencies, pin, baud_rates, pref)

	interpolate SI channel frequencies with the edfa dgt and gain_ripple frquencies from JSON
set the edfa class __init__ None parameters :


self.channel_freq, self.nf, self.interpol_dgt and self.interpol_gain_ripple









	
noise_profile(bw) computes amplifier ase (W) in signal bw (Hz)

	noise is calculated at amplifier input


	Bw

	signal bandwidth = baud rate in Hz



	Returns

	the asepower in W in the signal bandwidth bw for 96 channels



	Return type

	numpy array of float





ASE POWER USING PER CHANNEL GAIN PROFILE
INPUTS:
NF_dB - Noise figure in dB, vector of length number of channels or


spectral slices





	G_dB  - Actual gain calculated for the EDFA, vector of length number of
	channels or spectral slices



	ffs     - Center frequency grid of the channels or spectral slices in
	THz, vector of length number of channels or spectral slices



	dF    - width of each channel or spectral slice in THz,
	vector of length number of channels or spectral slices



	OUTPUT:
	ase_dBm - ase in dBm per channel or spectral slice





NOTE: the output is the total ASE in the channel or spectral slice. For
50GHz channels the ASE BW is effectively 0.4nm. To get to noise power
in 0.1nm, subtract 6dB.

ONSR is usually quoted as channel power divided by
the ASE power in 0.1nm RBW, regardless of the width of the actual
channel.  This is a historical convention from the days when optical
signals were much smaller (155Mbps, 2.5Gbps, … 10Gbps) than the
resolution of the OSAs that were used to measure spectral power which
were set to 0.1nm resolution for convenience.  Moving forward into
flexible grid and high baud rate signals, it may be convenient to begin
quoting power spectral density in the same BW for both signal and ASE,
e.g. 12.5GHz.






	
propagate(pref, *carriers)

	add ASE noise to the propagating carriers of info.SpectralInformation






	
property to_json

	




	
update_pref(pref)

	








	
class gnpy.core.elements.EdfaOperational(**operational)

	Bases: object


	
default_values = {'delta_p': None, 'gain_target': None, 'out_voa': None, 'tilt_target': 0}

	




	
update_attr(kwargs)

	








	
class gnpy.core.elements.EdfaParams(**params)

	Bases: object


	
update_params(kwargs)

	








	
class gnpy.core.elements.Fiber(*args, params=None, **kwargs)

	Bases: gnpy.core.node.Node


	
_gn_analytic(carrier, *carriers)

	Computes the nonlinear interference power on a single carrier.
The method uses eq. 120 from arXiv:1209.0394 [https://arxiv.org/abs/1209.0394].


	Parameters

	
	carrier – the signal under analysis


	carriers – the full WDM comb






	Returns

	carrier_nli: the amount of nonlinear interference in W on the under analysis










	
property asymptotic_length

	




	
beta2(ref_wavelength=1.55e-06)

	Returns beta2 from dispersion parameter.
Dispersion is entered in ps/nm/km.
Disperion can be a numpy array or a single value.


	Parameters

	ref_wavelength – can be a numpy array; default: 1550nm










	
carriers(loc, attr)

	retrieve carriers information


	Parameters

	
	loc – (in, out) of the class element


	attr – (ase, nli, signal, total) power information













	
dbkm_2_lin()

	calculates the linear loss coefficient






	
property effective_length

	




	
property fiber_loss

	Fiber loss in dB, not including padding attenuator






	
property lin_attenuation

	




	
property loss

	total loss including padding att_in: useful for polymorphism with roadm loss






	
property passive

	




	
propagate(*carriers)

	




	
property to_json

	




	
update_pref(pref)

	








	
class gnpy.core.elements.FiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new FiberParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new FiberParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass FiberParams(tuple):\n    'FiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma)'\n\n    __slots__ = ()\n\n    _fields = ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma')\n\n    def __new__(_cls, type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma):\n        'Create new instance of FiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma)'\n        return _tuple.__new__(_cls, (type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new FiberParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 9:\n            raise TypeError('Expected 9 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new FiberParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(type_variety=%r, length=%r, loss_coef=%r, length_units=%r, att_in=%r, con_in=%r, con_out=%r, dispersion=%r, gamma=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    type_variety = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    length = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    loss_coef = _property(_itemgetter(2), doc='Alias for field number 2')\n\n    length_units = _property(_itemgetter(3), doc='Alias for field number 3')\n\n    att_in = _property(_itemgetter(4), doc='Alias for field number 4')\n\n    con_in = _property(_itemgetter(5), doc='Alias for field number 5')\n\n    con_out = _property(_itemgetter(6), doc='Alias for field number 6')\n\n    dispersion = _property(_itemgetter(7), doc='Alias for field number 7')\n\n    gamma = _property(_itemgetter(8), doc='Alias for field number 8')\n\n"

	




	
property att_in

	Alias for field number 4






	
property con_in

	Alias for field number 5






	
property con_out

	Alias for field number 6






	
property dispersion

	Alias for field number 7






	
property gamma

	Alias for field number 8






	
property length

	Alias for field number 1






	
property length_units

	Alias for field number 3






	
property loss_coef

	Alias for field number 2






	
property type_variety

	Alias for field number 0










	
class gnpy.core.elements.Fused(*args, params=None, **kwargs)

	Bases: gnpy.core.node.Node


	
propagate(*carriers)

	




	
property to_json

	




	
update_pref(pref)

	








	
class gnpy.core.elements.FusedParams(loss)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('loss',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new FusedParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new FusedParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass FusedParams(tuple):\n    'FusedParams(loss,)'\n\n    __slots__ = ()\n\n    _fields = ('loss',)\n\n    def __new__(_cls, loss,):\n        'Create new instance of FusedParams(loss,)'\n        return _tuple.__new__(_cls, (loss,))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new FusedParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 1:\n            raise TypeError('Expected 1 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new FusedParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('loss',), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(loss=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    loss = _property(_itemgetter(0), doc='Alias for field number 0')\n\n"

	




	
property loss

	Alias for field number 0










	
class gnpy.core.elements.RamanFiber(*args, params=None, **kwargs)

	Bases: gnpy.core.elements.Fiber


	
propagate(*carriers)

	




	
property sim_params

	




	
update_pref(pref, *carriers)

	








	
class gnpy.core.elements.RamanFiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma, raman_efficiency)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma', 'raman_efficiency')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new RamanFiberParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new RamanFiberParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass RamanFiberParams(tuple):\n    'RamanFiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma, raman_efficiency)'\n\n    __slots__ = ()\n\n    _fields = ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma', 'raman_efficiency')\n\n    def __new__(_cls, type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma, raman_efficiency):\n        'Create new instance of RamanFiberParams(type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma, raman_efficiency)'\n        return _tuple.__new__(_cls, (type_variety, length, loss_coef, length_units, att_in, con_in, con_out, dispersion, gamma, raman_efficiency))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new RamanFiberParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 10:\n            raise TypeError('Expected 10 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new RamanFiberParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('type_variety', 'length', 'loss_coef', 'length_units', 'att_in', 'con_in', 'con_out', 'dispersion', 'gamma', 'raman_efficiency'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(type_variety=%r, length=%r, loss_coef=%r, length_units=%r, att_in=%r, con_in=%r, con_out=%r, dispersion=%r, gamma=%r, raman_efficiency=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    type_variety = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    length = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    loss_coef = _property(_itemgetter(2), doc='Alias for field number 2')\n\n    length_units = _property(_itemgetter(3), doc='Alias for field number 3')\n\n    att_in = _property(_itemgetter(4), doc='Alias for field number 4')\n\n    con_in = _property(_itemgetter(5), doc='Alias for field number 5')\n\n    con_out = _property(_itemgetter(6), doc='Alias for field number 6')\n\n    dispersion = _property(_itemgetter(7), doc='Alias for field number 7')\n\n    gamma = _property(_itemgetter(8), doc='Alias for field number 8')\n\n    raman_efficiency = _property(_itemgetter(9), doc='Alias for field number 9')\n\n"

	




	
property att_in

	Alias for field number 4






	
property con_in

	Alias for field number 5






	
property con_out

	Alias for field number 6






	
property dispersion

	Alias for field number 7






	
property gamma

	Alias for field number 8






	
property length

	Alias for field number 1






	
property length_units

	Alias for field number 3






	
property loss_coef

	Alias for field number 2






	
property raman_efficiency

	Alias for field number 9






	
property type_variety

	Alias for field number 0










	
class gnpy.core.elements.Roadm(*args, params, **kwargs)

	Bases: gnpy.core.node.Node


	
propagate(pref, *carriers)

	




	
property to_json

	




	
update_pref(pref)

	








	
class gnpy.core.elements.RoadmParams(target_pch_out_db, add_drop_osnr, restrictions)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('target_pch_out_db', 'add_drop_osnr', 'restrictions')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new RoadmParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new RoadmParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass RoadmParams(tuple):\n    'RoadmParams(target_pch_out_db, add_drop_osnr, restrictions)'\n\n    __slots__ = ()\n\n    _fields = ('target_pch_out_db', 'add_drop_osnr', 'restrictions')\n\n    def __new__(_cls, target_pch_out_db, add_drop_osnr, restrictions):\n        'Create new instance of RoadmParams(target_pch_out_db, add_drop_osnr, restrictions)'\n        return _tuple.__new__(_cls, (target_pch_out_db, add_drop_osnr, restrictions))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new RoadmParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 3:\n            raise TypeError('Expected 3 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new RoadmParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('target_pch_out_db', 'add_drop_osnr', 'restrictions'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(target_pch_out_db=%r, add_drop_osnr=%r, restrictions=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    target_pch_out_db = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    add_drop_osnr = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    restrictions = _property(_itemgetter(2), doc='Alias for field number 2')\n\n"

	




	
property add_drop_osnr

	Alias for field number 1






	
property restrictions

	Alias for field number 2






	
property target_pch_out_db

	Alias for field number 0










	
class gnpy.core.elements.Transceiver(*args, **kwargs)

	Bases: gnpy.core.node.Node


	
_calc_snr(spectral_info)

	




	
property to_json

	




	
update_snr(*args)

	snr_added in 0.1nm
compute SNR penalties such as transponder Tx_osnr or Roadm add_drop_osnr
only applied in request.py / propagate on the last Trasceiver node of the path
all penalties are added in a single call because to avoid uncontrolled cumul












gnpy.core.equipment module


gnpy.core.equipment

This module contains functionality for specifying equipment.


	
class gnpy.core.equipment.Amp(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'allowed_for_design': False, 'dgt': None, 'dual_stage_model': None, 'f_max': 196100000000000.0, 'f_min': 191350000000000.0, 'gain_flatmax': None, 'gain_min': None, 'gain_ripple': None, 'nf_fit_coeff': None, 'nf_model': None, 'nf_ripple': None, 'out_voa_auto': False, 'p_max': None, 'raman': False, 'type_def': '', 'type_variety': ''}

	




	
classmethod from_json(filename, **kwargs)

	








	
class gnpy.core.equipment.Fiber(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'dispersion': None, 'gamma': 0, 'type_variety': ''}

	








	
class gnpy.core.equipment.Model_dual_stage(preamp_variety, booster_variety)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('preamp_variety', 'booster_variety')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Model_dual_stage object from a sequence or iterable






	
_replace(**kwds)

	Return a new Model_dual_stage object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass Model_dual_stage(tuple):\n    'Model_dual_stage(preamp_variety, booster_variety)'\n\n    __slots__ = ()\n\n    _fields = ('preamp_variety', 'booster_variety')\n\n    def __new__(_cls, preamp_variety, booster_variety):\n        'Create new instance of Model_dual_stage(preamp_variety, booster_variety)'\n        return _tuple.__new__(_cls, (preamp_variety, booster_variety))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new Model_dual_stage object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 2:\n            raise TypeError('Expected 2 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new Model_dual_stage object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('preamp_variety', 'booster_variety'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(preamp_variety=%r, booster_variety=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    preamp_variety = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    booster_variety = _property(_itemgetter(1), doc='Alias for field number 1')\n\n"

	




	
property booster_variety

	Alias for field number 1






	
property preamp_variety

	Alias for field number 0










	
class gnpy.core.equipment.Model_fg(nf0)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('nf0',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Model_fg object from a sequence or iterable






	
_replace(**kwds)

	Return a new Model_fg object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass Model_fg(tuple):\n    'Model_fg(nf0,)'\n\n    __slots__ = ()\n\n    _fields = ('nf0',)\n\n    def __new__(_cls, nf0,):\n        'Create new instance of Model_fg(nf0,)'\n        return _tuple.__new__(_cls, (nf0,))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new Model_fg object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 1:\n            raise TypeError('Expected 1 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new Model_fg object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('nf0',), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(nf0=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    nf0 = _property(_itemgetter(0), doc='Alias for field number 0')\n\n"

	




	
property nf0

	Alias for field number 0










	
class gnpy.core.equipment.Model_hybrid(nf_ram, gain_ram, edfa_variety)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('nf_ram', 'gain_ram', 'edfa_variety')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Model_hybrid object from a sequence or iterable






	
_replace(**kwds)

	Return a new Model_hybrid object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass Model_hybrid(tuple):\n    'Model_hybrid(nf_ram, gain_ram, edfa_variety)'\n\n    __slots__ = ()\n\n    _fields = ('nf_ram', 'gain_ram', 'edfa_variety')\n\n    def __new__(_cls, nf_ram, gain_ram, edfa_variety):\n        'Create new instance of Model_hybrid(nf_ram, gain_ram, edfa_variety)'\n        return _tuple.__new__(_cls, (nf_ram, gain_ram, edfa_variety))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new Model_hybrid object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 3:\n            raise TypeError('Expected 3 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new Model_hybrid object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('nf_ram', 'gain_ram', 'edfa_variety'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(nf_ram=%r, gain_ram=%r, edfa_variety=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    nf_ram = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    gain_ram = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    edfa_variety = _property(_itemgetter(2), doc='Alias for field number 2')\n\n"

	




	
property edfa_variety

	Alias for field number 2






	
property gain_ram

	Alias for field number 1






	
property nf_ram

	Alias for field number 0










	
class gnpy.core.equipment.Model_openroadm(nf_coef)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('nf_coef',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Model_openroadm object from a sequence or iterable






	
_replace(**kwds)

	Return a new Model_openroadm object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass Model_openroadm(tuple):\n    'Model_openroadm(nf_coef,)'\n\n    __slots__ = ()\n\n    _fields = ('nf_coef',)\n\n    def __new__(_cls, nf_coef,):\n        'Create new instance of Model_openroadm(nf_coef,)'\n        return _tuple.__new__(_cls, (nf_coef,))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new Model_openroadm object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 1:\n            raise TypeError('Expected 1 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new Model_openroadm object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('nf_coef',), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(nf_coef=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    nf_coef = _property(_itemgetter(0), doc='Alias for field number 0')\n\n"

	




	
property nf_coef

	Alias for field number 0










	
class gnpy.core.equipment.Model_vg(nf1, nf2, delta_p)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('nf1', 'nf2', 'delta_p')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Model_vg object from a sequence or iterable






	
_replace(**kwds)

	Return a new Model_vg object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass Model_vg(tuple):\n    'Model_vg(nf1, nf2, delta_p)'\n\n    __slots__ = ()\n\n    _fields = ('nf1', 'nf2', 'delta_p')\n\n    def __new__(_cls, nf1, nf2, delta_p):\n        'Create new instance of Model_vg(nf1, nf2, delta_p)'\n        return _tuple.__new__(_cls, (nf1, nf2, delta_p))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new Model_vg object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 3:\n            raise TypeError('Expected 3 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new Model_vg object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('nf1', 'nf2', 'delta_p'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(nf1=%r, nf2=%r, delta_p=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    nf1 = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    nf2 = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    delta_p = _property(_itemgetter(2), doc='Alias for field number 2')\n\n"

	




	
property delta_p

	Alias for field number 2






	
property nf1

	Alias for field number 0






	
property nf2

	Alias for field number 1










	
class gnpy.core.equipment.RamanFiber(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'dispersion': None, 'gamma': 0, 'raman_efficiency': None, 'type_variety': ''}

	








	
class gnpy.core.equipment.Roadm(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'add_drop_osnr': 100, 'restrictions': {'booster_variety_list': [], 'preamp_variety_list': []}, 'target_pch_out_db': -17}

	








	
class gnpy.core.equipment.SI(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'baud_rate': 32000000000.0, 'f_max': 196100000000000.0, 'f_min': 191350000000000.0, 'power_dbm': 0, 'power_range_db': [0, 0, 0.5], 'roll_off': 0.15, 'spacing': 50000000000.0, 'sys_margins': 0, 'tx_osnr': 45}

	








	
class gnpy.core.equipment.Span(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'EOL': 0, 'con_in': 0, 'con_out': 0, 'delta_power_range_db': None, 'length_units': 'km', 'max_fiber_lineic_loss_for_raman': 0.25, 'max_length': 150, 'max_loss': None, 'padding': 10, 'power_mode': True, 'target_extended_gain': 2.5}

	








	
class gnpy.core.equipment.Transceiver(**kwargs)

	Bases: gnpy.core.equipment.common


	
default_values = {'frequency': None, 'mode': {}, 'type_variety': None}

	








	
gnpy.core.equipment.automatic_fmax(f_min, spacing, nch)

	




	
gnpy.core.equipment.automatic_nch(f_min, f_max, spacing)

	




	
gnpy.core.equipment.automatic_spacing(baud_rate)

	return the min possible channel spacing for a given baud rate






	
class gnpy.core.equipment.common

	Bases: object


	
update_attr(default_values, kwargs, name)

	








	
gnpy.core.equipment.edfa_nf(gain_target, variety_type, equipment)

	




	
gnpy.core.equipment.equipment_from_json(json_data, filename)

	build global dictionnary eqpt_library that stores all eqpt characteristics:
edfa type type_variety, fiber type_variety
from the eqpt_config.json (filename parameter)
also read advanced_config_from_json file parameters for edfa if they are available:
typically nf_ripple, dfg gain ripple, dgt and nf polynomial nf_fit_coeff
if advanced_config_from_json file parameter is not present: use nf_model:
requires nf_min and nf_max values boundaries of the edfa gain range






	
gnpy.core.equipment.load_equipment(filename)

	




	
gnpy.core.equipment.nf_model(type_variety, gain_min, gain_max, nf_min, nf_max)

	




	
gnpy.core.equipment.roadm_restrictions_sanity_check(equipment)

	verifies that booster and preamp restrictions specified in roadm equipment are listed
in the edfa.






	
gnpy.core.equipment.trx_mode_params(equipment, trx_type_variety='', trx_mode='', error_message=False)

	return the trx and SI parameters from eqpt_config for a given type_variety and mode (ie format)






	
gnpy.core.equipment.update_dual_stage(equipment)

	




	
gnpy.core.equipment.update_trx_osnr(equipment)

	add sys_margins to all Transceivers OSNR values








gnpy.core.exceptions module


gnpy.core.exceptions

Exceptions thrown by other gnpy modules


	
exception gnpy.core.exceptions.ConfigurationError

	Bases: Exception

User-provided configuration contains an error






	
exception gnpy.core.exceptions.EquipmentConfigError

	Bases: gnpy.core.exceptions.ConfigurationError

Incomplete or wrong configuration within the equipment library






	
exception gnpy.core.exceptions.NetworkTopologyError

	Bases: gnpy.core.exceptions.ConfigurationError

Topology of user-provided network is wrong








gnpy.core.execute module


gnpy.core.execute

This module contains functions for executing the propogation of
spectral information on a gnpy network.




gnpy.core.info module


gnpy.core.info

This module contains classes for modelling SpectralInformation.


	
class gnpy.core.info.Channel

	Bases: gnpy.core.info.Channel






	
class gnpy.core.info.Power

	Bases: gnpy.core.info.Power

carriers power in W






	
class gnpy.core.info.Pref

	Bases: gnpy.core.info.Pref

noiseless reference power in dBm: 
p_span0: inital target carrier power
p_spani: carrier power after element i
neq_ch: equivalent channel count in dB






	
class gnpy.core.info.SpectralInformation

	Bases: gnpy.core.info.SpectralInformation






	
gnpy.core.info.create_input_spectral_information(f_min, f_max, roll_off, baud_rate, power, spacing)

	






gnpy.core.network module


gnpy.core.network

This module contains functions for constructing networks of network elements.


	
gnpy.core.network.add_connector_loss(network, fibers, default_con_in, default_con_out, EOL)

	




	
gnpy.core.network.add_egress_amplifier(network, node)

	




	
gnpy.core.network.add_fiber_padding(network, fibers, padding)

	last_fibers = (fiber for n in network.nodes()
if not (isinstance(n, Fiber) or isinstance(n, Fused))
for fiber in network.predecessors(n)
if isinstance(fiber, Fiber))






	
gnpy.core.network.build_network(network, equipment, pref_ch_db, pref_total_db)

	




	
gnpy.core.network.calculate_new_length(fiber_length, bounds, target_length)

	




	
gnpy.core.network.configure_network(network, sim_params)

	




	
gnpy.core.network.find_first_node(network, node)

	Fused node interest:
returns the 1st node at the origin of a succession of fused nodes
(aka no amp in between)






	
gnpy.core.network.find_last_node(network, node)

	Fused node interest:
returns the last node in a succession of fused nodes
(aka no amp in between)






	
gnpy.core.network.load_network(filename, equipment, name_matching=False)

	




	
gnpy.core.network.load_sim_params(filename)

	




	
gnpy.core.network.network_from_json(json_data, equipment)

	




	
gnpy.core.network.network_to_json(network)

	




	
gnpy.core.network.next_node_generator(network, node)

	fused spans interest:
iterate over all successors while they are Fused or Fiber type






	
gnpy.core.network.prev_node_generator(network, node)

	fused spans interest:
iterate over all predecessors while they are Fused or Fiber type






	
gnpy.core.network.save_network(filename, network)

	




	
gnpy.core.network.select_edfa(raman_allowed, gain_target, power_target, equipment, uid, restrictions=None)

	amplifer selection algorithm
@Orange Jean-Luc Augé






	
gnpy.core.network.set_amplifier_voa(amp, power_target, power_mode)

	




	
gnpy.core.network.set_egress_amplifier(network, roadm, equipment, pref_total_db)

	




	
gnpy.core.network.span_loss(network, node)

	Fused span interest:
return the total span loss of all the fibers spliced by a Fused node






	
gnpy.core.network.split_fiber(network, fiber, bounds, target_length, equipment)

	




	
gnpy.core.network.target_power(network, node, equipment)

	






gnpy.core.node module


gnpy.core.node

This module contains the base class for a network element.

Strictly, a network element is any callable which accepts an immutable
info.SpectralInformation object and returns an info.SpectralInformation object
(a copy).

Network elements MUST implement two attributes .uid and .name representing a
unique identifier and a printable name.

This base class provides a more convenient way to define a network element
via subclassing.


	
class gnpy.core.node.Location

	Bases: gnpy.core.node.Location






	
class gnpy.core.node.Node(uid, name=None, params=None, metadata=None, operational=None)

	Bases: object


	
property coords

	




	
property lat

	




	
property latitude

	




	
property lng

	




	
property loc

	




	
property location

	




	
property longitude

	










gnpy.core.request module


gnpy.core.request

This module contains path request functionality.

This functionality allows the user to provide a JSON request
file in accordance with a Yang model for requesting path
computations and returns path results in terms of path
and feasibility

See: draft-ietf-teas-yang-path-computation-01.txt


	
class gnpy.core.request.Disjunction(*args, **params)

	Bases: object






	
class gnpy.core.request.DisjunctionParams(disjunction_id, relaxable, link_diverse, node_diverse, disjunctions_req)

	Bases: tuple


	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('disjunction_id', 'relaxable', 'link_diverse', 'node_diverse', 'disjunctions_req')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new DisjunctionParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new DisjunctionParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass DisjunctionParams(tuple):\n    'DisjunctionParams(disjunction_id, relaxable, link_diverse, node_diverse, disjunctions_req)'\n\n    __slots__ = ()\n\n    _fields = ('disjunction_id', 'relaxable', 'link_diverse', 'node_diverse', 'disjunctions_req')\n\n    def __new__(_cls, disjunction_id, relaxable, link_diverse, node_diverse, disjunctions_req):\n        'Create new instance of DisjunctionParams(disjunction_id, relaxable, link_diverse, node_diverse, disjunctions_req)'\n        return _tuple.__new__(_cls, (disjunction_id, relaxable, link_diverse, node_diverse, disjunctions_req))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new DisjunctionParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 5:\n            raise TypeError('Expected 5 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new DisjunctionParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('disjunction_id', 'relaxable', 'link_diverse', 'node_diverse', 'disjunctions_req'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(disjunction_id=%r, relaxable=%r, link_diverse=%r, node_diverse=%r, disjunctions_req=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    disjunction_id = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    relaxable = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    link_diverse = _property(_itemgetter(2), doc='Alias for field number 2')\n\n    node_diverse = _property(_itemgetter(3), doc='Alias for field number 3')\n\n    disjunctions_req = _property(_itemgetter(4), doc='Alias for field number 4')\n\n"

	




	
property disjunction_id

	Alias for field number 0






	
property disjunctions_req

	Alias for field number 4






	
property link_diverse

	Alias for field number 2






	
property node_diverse

	Alias for field number 3






	
property relaxable

	Alias for field number 1










	
class gnpy.core.request.Path_request(*args, **params)

	Bases: object






	
class gnpy.core.request.RequestParams(request_id, source, destination, trx_type, trx_mode, nodes_list, loose_list, spacing, power, nb_channel, f_min, f_max, format, baud_rate, OSNR, bit_rate, roll_off, tx_osnr, min_spacing, cost, path_bandwidth)

	Bases: tuple


	
property OSNR

	Alias for field number 14






	
_asdict()

	Return a new OrderedDict which maps field names to their values.






	
_fields = ('request_id', 'source', 'destination', 'trx_type', 'trx_mode', 'nodes_list', 'loose_list', 'spacing', 'power', 'nb_channel', 'f_min', 'f_max', 'format', 'baud_rate', 'OSNR', 'bit_rate', 'roll_off', 'tx_osnr', 'min_spacing', 'cost', 'path_bandwidth')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new RequestParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new RequestParams object replacing specified fields with new values






	
_source = "from builtins import property as _property, tuple as _tuple\nfrom operator import itemgetter as _itemgetter\nfrom collections import OrderedDict\n\nclass RequestParams(tuple):\n    'RequestParams(request_id, source, destination, trx_type, trx_mode, nodes_list, loose_list, spacing, power, nb_channel, f_min, f_max, format, baud_rate, OSNR, bit_rate, roll_off, tx_osnr, min_spacing, cost, path_bandwidth)'\n\n    __slots__ = ()\n\n    _fields = ('request_id', 'source', 'destination', 'trx_type', 'trx_mode', 'nodes_list', 'loose_list', 'spacing', 'power', 'nb_channel', 'f_min', 'f_max', 'format', 'baud_rate', 'OSNR', 'bit_rate', 'roll_off', 'tx_osnr', 'min_spacing', 'cost', 'path_bandwidth')\n\n    def __new__(_cls, request_id, source, destination, trx_type, trx_mode, nodes_list, loose_list, spacing, power, nb_channel, f_min, f_max, format, baud_rate, OSNR, bit_rate, roll_off, tx_osnr, min_spacing, cost, path_bandwidth):\n        'Create new instance of RequestParams(request_id, source, destination, trx_type, trx_mode, nodes_list, loose_list, spacing, power, nb_channel, f_min, f_max, format, baud_rate, OSNR, bit_rate, roll_off, tx_osnr, min_spacing, cost, path_bandwidth)'\n        return _tuple.__new__(_cls, (request_id, source, destination, trx_type, trx_mode, nodes_list, loose_list, spacing, power, nb_channel, f_min, f_max, format, baud_rate, OSNR, bit_rate, roll_off, tx_osnr, min_spacing, cost, path_bandwidth))\n\n    @classmethod\n    def _make(cls, iterable, new=tuple.__new__, len=len):\n        'Make a new RequestParams object from a sequence or iterable'\n        result = new(cls, iterable)\n        if len(result) != 21:\n            raise TypeError('Expected 21 arguments, got %d' % len(result))\n        return result\n\n    def _replace(_self, **kwds):\n        'Return a new RequestParams object replacing specified fields with new values'\n        result = _self._make(map(kwds.pop, ('request_id', 'source', 'destination', 'trx_type', 'trx_mode', 'nodes_list', 'loose_list', 'spacing', 'power', 'nb_channel', 'f_min', 'f_max', 'format', 'baud_rate', 'OSNR', 'bit_rate', 'roll_off', 'tx_osnr', 'min_spacing', 'cost', 'path_bandwidth'), _self))\n        if kwds:\n            raise ValueError('Got unexpected field names: %r' % list(kwds))\n        return result\n\n    def __repr__(self):\n        'Return a nicely formatted representation string'\n        return self.__class__.__name__ + '(request_id=%r, source=%r, destination=%r, trx_type=%r, trx_mode=%r, nodes_list=%r, loose_list=%r, spacing=%r, power=%r, nb_channel=%r, f_min=%r, f_max=%r, format=%r, baud_rate=%r, OSNR=%r, bit_rate=%r, roll_off=%r, tx_osnr=%r, min_spacing=%r, cost=%r, path_bandwidth=%r)' % self\n\n    def _asdict(self):\n        'Return a new OrderedDict which maps field names to their values.'\n        return OrderedDict(zip(self._fields, self))\n\n    def __getnewargs__(self):\n        'Return self as a plain tuple.  Used by copy and pickle.'\n        return tuple(self)\n\n    request_id = _property(_itemgetter(0), doc='Alias for field number 0')\n\n    source = _property(_itemgetter(1), doc='Alias for field number 1')\n\n    destination = _property(_itemgetter(2), doc='Alias for field number 2')\n\n    trx_type = _property(_itemgetter(3), doc='Alias for field number 3')\n\n    trx_mode = _property(_itemgetter(4), doc='Alias for field number 4')\n\n    nodes_list = _property(_itemgetter(5), doc='Alias for field number 5')\n\n    loose_list = _property(_itemgetter(6), doc='Alias for field number 6')\n\n    spacing = _property(_itemgetter(7), doc='Alias for field number 7')\n\n    power = _property(_itemgetter(8), doc='Alias for field number 8')\n\n    nb_channel = _property(_itemgetter(9), doc='Alias for field number 9')\n\n    f_min = _property(_itemgetter(10), doc='Alias for field number 10')\n\n    f_max = _property(_itemgetter(11), doc='Alias for field number 11')\n\n    format = _property(_itemgetter(12), doc='Alias for field number 12')\n\n    baud_rate = _property(_itemgetter(13), doc='Alias for field number 13')\n\n    OSNR = _property(_itemgetter(14), doc='Alias for field number 14')\n\n    bit_rate = _property(_itemgetter(15), doc='Alias for field number 15')\n\n    roll_off = _property(_itemgetter(16), doc='Alias for field number 16')\n\n    tx_osnr = _property(_itemgetter(17), doc='Alias for field number 17')\n\n    min_spacing = _property(_itemgetter(18), doc='Alias for field number 18')\n\n    cost = _property(_itemgetter(19), doc='Alias for field number 19')\n\n    path_bandwidth = _property(_itemgetter(20), doc='Alias for field number 20')\n\n"

	




	
property baud_rate

	Alias for field number 13






	
property bit_rate

	Alias for field number 15






	
property cost

	Alias for field number 19






	
property destination

	Alias for field number 2






	
property f_max

	Alias for field number 11






	
property f_min

	Alias for field number 10






	
property format

	Alias for field number 12






	
property loose_list

	Alias for field number 6






	
property min_spacing

	Alias for field number 18






	
property nb_channel

	Alias for field number 9






	
property nodes_list

	Alias for field number 5






	
property path_bandwidth

	Alias for field number 20






	
property power

	Alias for field number 8






	
property request_id

	Alias for field number 0






	
property roll_off

	Alias for field number 16






	
property source

	Alias for field number 1






	
property spacing

	Alias for field number 7






	
property trx_mode

	Alias for field number 4






	
property trx_type

	Alias for field number 3






	
property tx_osnr

	Alias for field number 17










	
class gnpy.core.request.Result_element(path_request, computed_path)

	Bases: gnpy.core.service_sheet.Element


	
property json

	




	
property pathresult

	




	
property uid

	








	
gnpy.core.request.compare_reqs(req1, req2, disjlist)

	




	
gnpy.core.request.compute_constrained_path(network, req)

	




	
gnpy.core.request.compute_path_dsjctn(network, equipment, pathreqlist, disjunctions_list)

	




	
gnpy.core.request.find_reversed_path(p, network)

	




	
gnpy.core.request.isdisjoint(p1, p2)

	




	
gnpy.core.request.ispart(a, b)

	




	
gnpy.core.request.jsontocsv(json_data, equipment, fileout)

	




	
gnpy.core.request.propagate(path, req, equipment)

	




	
gnpy.core.request.propagate2(path, req, equipment)

	




	
gnpy.core.request.propagate_and_optimize_mode(path, req, equipment)

	




	
gnpy.core.request.remove_candidate(candidates, allpaths, rq, pth)

	




	
gnpy.core.request.requests_aggregation(pathreqlist, disjlist)

	






gnpy.core.service_sheet module


gnpy.core.service_sheet

XLS parser that can be called to create a JSON request file in accordance with
Yang model for requesting path computation.

See: draft-ietf-teas-yang-path-computation-01.txt


	
class gnpy.core.service_sheet.Element

	Bases: object






	
class gnpy.core.service_sheet.Request

	Bases: gnpy.core.service_sheet.Request






	
class gnpy.core.service_sheet.Request_element(Request, eqpt_filename)

	Bases: gnpy.core.service_sheet.Element


	
property json

	




	
property pathrequest

	




	
property pathsync

	




	
property uid

	








	
gnpy.core.service_sheet.all_rows(sheet, start=0)

	




	
gnpy.core.service_sheet.convert_service_sheet(input_filename, eqpt_filename, output_filename='', filter_region=[])

	




	
gnpy.core.service_sheet.correct_xlrd_int_to_str_reading(v)

	




	
gnpy.core.service_sheet.parse_excel(input_filename)

	




	
gnpy.core.service_sheet.parse_row(row, fieldnames)

	




	
gnpy.core.service_sheet.parse_service_sheet(service_sheet)

	






gnpy.core.units module



gnpy.core.utils module


gnpy.core.utils

This module contains utility functions that are used with gnpy.


	
gnpy.core.utils.arrange_frequencies(length, start, stop)

	Create an array of frequencies


	Parameters

	
	length (integer) – number of elements


	star – Start frequency in THz


	stop (float) – Stop frequency in THz








:return an array of frequencies determined by the spacing parameter
:rtype: numpy.ndarray






	
gnpy.core.utils.c()

	Returns the speed of light in meters per second






	
gnpy.core.utils.db2lin(value)

	




	
gnpy.core.utils.deltaf2deltawl(delta_f, frequency)

	
	deltawl2deltaf(delta_f, frequency):
	converts delta frequency to delta wavelength
units for delta_wl and wavelength must be same






	Parameters

	
	delta_f (float or numpy.ndarray) – delta frequency in same units as frequency


	frequency (float) – frequency BW is relevant for






	Returns

	The BW in wavelength units



	Return type

	float or ndarray










	
gnpy.core.utils.deltawl2deltaf(delta_wl, wavelength)

	deltawl2deltaf(delta_wl, wavelength):
delta_wl is BW in wavelength units
wavelength is the center wl
units for delta_wl and wavelength must be same


	Parameters

	
	delta_wl (float or numpy.ndarray) – delta wavelength BW in same units as wavelength


	wavelength (float) – wavelength BW is relevant for






	Returns

	The BW in frequency units



	Return type

	float or ndarray










	
gnpy.core.utils.freq2wavelength(value)

	Converts frequency units to wavelength units.






	
gnpy.core.utils.h()

	Returns plank’s constant in J*s






	
gnpy.core.utils.lin2db(value)

	




	
gnpy.core.utils.load_json(filename)

	




	
gnpy.core.utils.merge_amplifier_restrictions(dict1, dict2)

	Updates contents of dicts recursively

>>> d1 = {'params': {'restrictions': {'preamp_variety_list': [], 'booster_variety_list': []}}}
>>> d2 = {'params': {'target_pch_out_db': -20}}
>>> merge_amplifier_restrictions(d1, d2)
{'params': {'restrictions': {'preamp_variety_list': [], 'booster_variety_list': []}, 'target_pch_out_db': -20}}





>>> d3 = {'params': {'restrictions': {'preamp_variety_list': ['foo'], 'booster_variety_list': ['bar']}}}
>>> merge_amplifier_restrictions(d1, d3)
{'params': {'restrictions': {'preamp_variety_list': [], 'booster_variety_list': []}}}










	
gnpy.core.utils.round2float(number, step)

	




	
gnpy.core.utils.rrc(ffs, baud_rate, alpha)

	rrc(ffs, baud_rate, alpha): computes the root-raised cosine filter
function.


	Parameters

	
	ffs (numpy.ndarray) – A numpy array of frequencies


	baud_rate (float) – The Baud Rate of the System


	alpha (float) – The roll-off factor of the filter






	Returns

	hf a numpy array of the filter shape



	Return type

	numpy.ndarray










	
gnpy.core.utils.save_json(obj, filename)

	




	
gnpy.core.utils.silent_remove(this_list, elem)

	Remove matching elements from a list without raising ValueError

>>> li = [0, 1]
>>> li = silent_remove(li, 1)
>>> li
[0]
>>> li = silent_remove(li, 1)
>>> li
[0]










	
gnpy.core.utils.snr_sum(snr, bw, snr_added, bw_added=12500000000.0)

	




	
gnpy.core.utils.write_csv(obj, filename)

	convert dictionary items to a csv file
the dictionary format :


	{‘result category 1’:
	[
# 1st line of results
{‘header 1’ : value_xxx,


‘header 2’ : value_yyy},
# 2nd line of results: same headers, different results





	{‘header 1’value_www,
	‘header 2’ : value_zzz}





],



	‘result_category 2’:
	[
{},{}
]





}

the generated csv file will be:
result_category 1
header 1    header 2
value_xxx   value_yyy
value_www   value_zzz
result_category 2
…








Module contents


gnpy route planning and optimization library

gnpy is a route planning and optimization library, written in Python, for
operators of large-scale mesh optical networks.


	copyright

	© 2018, Telecom Infra Project



	license

	BSD 3-Clause, see LICENSE for more details.
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