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Structure-driven optimization methods for modular technical systems


	The term structure-driven refers to the following idea. First, we partition
the large, sparse nonlinear model of a technical system into smaller
subproblems. Then, a suitable ordering of these smaller problems is determined
so that the solution to the original problem can be reconstructed from the
solutions of the smaller ones. The decomposition just sketched resembles the
tree decomposition [http://en.wikipedia.org/wiki/Tree_decomposition#Dynamic_programming],
which is very popular in discrete optimization and constraint satisfaction; this
project deals with continuous problems. Evidence shows that appropriate
decomposition can speed up the computations by several orders of magnitude.

	Nonlinear programming [http://en.wikipedia.org/wiki/Nonlinear_programming]
is meant by optimization.

	The image below shows an example of a modular technical system
(a heating system, the image has been taken from the
Modelica website [https://www.modelica.org/news_items/release_of_modelica_fluid_1_0]).
Component-based modeling is well suited for modular technical systems;
Simulink [http://en.wikipedia.org/wiki/Simulink] and
Dymola [http://en.wikipedia.org/wiki/Dymola] are examples of component-based
modeling tools. The modules (components) of the technical systems help in
decomposing the large model into smaller problems.



[image: modular technical system]
The source code is available on GitHub [https://github.com/baharev/SDOPT]
under the 3-clause BSD license.

THIS PROJECT IS A WORK IN PROGRESS.


Input

Currently, the models are written in AMPL [http://en.wikipedia.org/wiki/AMPL],
and after some black magic, the expressions are built-up in memory as a
direct acyclic graph (DAG), using
NetworkX DiGraph [http://networkx.github.io/documentation/latest/reference/classes.digraph.html].
It is somewhat similar to the
expression trees [http://docs.sympy.org/latest/tutorial/manipulation.html] in
SymPy. Only nonlinear systems of equations are considered at the moment
(steady-state modeling).

For example, the following AMPL code

var x; var y; var z;
equation: exp(3*x+2*y)+4*z = 1;





yields the directed acyclic graph below.

[image: expression tree]
In the future, I would like to use either Python or
JuMP [https://github.com/JuliaOpt/JuMP.jl] for building the models.
In any case, I will keep the AMPL interface too.
Modelica [http://en.wikipedia.org/wiki/Modelica] is definitely on the agenda,
accessed through the
functional mock-up interface [http://en.wikipedia.org/wiki/Functional_Mock-up_Interface].
This project is not aiming at creating yet another modeling environment: The
goal is to plug the tools of this project into well-established modeling
systems.






Reverse mode automatic differentiation

Source code is generated from the DAG representation of the expressions
in order to compute the
Jacobian [http://en.wikipedia.org/wiki/Jacobian_matrix_and_determinant]
with reverse mode
automatic differentiation [http://en.wikipedia.org/wiki/Automatic_differentiation].
Currently only Python code is emitted, in the near future, templated C++ code
will also be generated. For example, for the above example exp(3*x+2*y)+4*z
the following Python code is generated (hand-edited to improve readability):

# f = exp(3*x+2*y)+z
# Forward sweep
t1 = 3.0*x + 2.0*y
t2 = exp(t1)
f = 4.0*z + t2 - 1.0
# Backward sweep
u0 = 1.0
u1 = 4.0 * u0  # df/dz = 4
u2 = u0
u3 = t2 * u2
u4 = 3.0 * u3  # df/dx = 3*exp(3*x+2*y)
u5 = 2.0 * u3  # df/dy = 2*exp(3*x+2*y)





The templated C++ version of this code will greatly benefit from code
optimization performed by the C++ compiler; I expect the generated code to be
as good as hand-written.






Natural block structure

The modules of the technical systems partition the Jacobian into blocks in a
fairly natural way. This natural block structure plays an important role in
structure-driven algorithms: Computing the optimal
partitioning and ordering of the smaller subproblems is NP-hard in the general
case; one must resort to heuristics in practice. Independent results show that
the heuristic which exploits the natural block structure often yields good
quality partitioning and ordering.

The current way to pass the natural blocks is rather hackish: Suffixes are
used, see Defining and using suffixes on page 302 in the
AMPL book [http://ampl.github.io/ampl-book.pdf]. In the future, component-based
modeling tools will hopefully allow programmatic access to the natural block
structure.






Minimum degree ordering

A basic minimum degree ordering has been implemented. The blue lines show the
natural block structure.

[image: minimum degree ordering]
My primary interest is chemical process modeling. The Jacobian of these models
are very sparse but highly unsymmetric, numerically indefinite, not diagonally
dominant and possibly ill-conditioned. There are many packages for the symmetric
and slightly unsymmetric case. (In the slightly unsymmetric case, it is
acceptable to introduce artificial fill-in to make the sparsity pattern
symmetric and then use a sparse matrix ordering algorithm, developed for the
symmetric case.) I have only found
MC33 from the Harwell Subroutine Library [http://www.hsl.rl.ac.uk/catalogue/mc33.html]
that is applicable in the highly unsymmetric case. Since MC33 is based on a
heuristic, it unfortunately fails on those chemical process models that are of
interest to me.






Graph coloring

Depending on the implementation, efficient forward-mode
automatic differentiation [http://en.wikipedia.org/wiki/Automatic_differentiation]
may require well-chosen seed vectors; these seeds can be computed with
graph coloring [http://en.wikipedia.org/wiki/Graph_coloring]. Even though graph
coloring is NP-complete in general, the minimum degree ordering enables an
efficient
greedy coloring heuristic [http://en.wikipedia.org/wiki/Greedy_coloring].

[image: graph coloring]
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sdopt.ordering package



Submodules





sdopt.ordering.block_sparsity_pattern module



		
class BlockSparsityPattern(name, nrows, ncols, nzeros)[source]


		Bases: object



		
static createFrom(nl_file_name, show_sparsity_pattern=True)[source]


		






		
n_blocks[source]


		






		
n_cblx[source]


		






		
n_rblx[source]
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  Source code for sdopt.representation.problem

from __future__ import print_function

__all__ = [ 'Problem' ]

from collections import OrderedDict
import numpy as np
import networkx as nx
from networkx.algorithms.dag import ancestors, topological_sort
import six
from . import dag_util as du
from ..nodes.attributes import NodeAttr
from ..nodes.setup import setup as node_setup
from ..ordering.csr_utils import cols_in_row

# TODO: - In the simplifier, reconstruct exact integer powers (e.g. x**3)
#       - dbg_info: constraint types 
#       - color given nodes on the plot yellow (selected ones for debugging,
#             sinks, def var nodes, etc.)

[docs]class Problem:
    
    @staticmethod
[docs]    def createFrom(dagfilename, crosscheck_nl=True, show_sparsity=True):
        from ..parsers.dag_parser import read_problem
        return read_problem(dagfilename, crosscheck_nl, show_sparsity)


    def __init__(self):
        self.dag = nx.DiGraph()
        self.con_ends_num = { } # con sink node -> con num (in AMPL)
        self.con_num_name = { } # con num -> con name (in AMPL)
        self.var_num_name = { } # var num (in AMPL) -> var name (in AMPL)
        self.var_node_ids = set() # initially all var node ids
        self.var_num_id   = { }   # only base vars: var num -> smallest node id
        self.base_vars   = { }    # base var node id -> var num
        self.defined_vars = set() # node ids after elimination
        self.model_name   = '(none)'
        self.nvars        = int(-1) # number of variables
        self.con_top_ord  = { } # con sink node -> con topological order
        self.ncons  = None
        self.nzeros = None        
        self.refsols      = [ ]

################################################################################
#            The rest of this module is meant to be private


def setup(prob):
    du.dbg_info(prob.dag)
    prob.dag.graph['name'] = prob.model_name
    setup_constraint_names(prob)
    setup_nodes(prob)
    # for base vars: setup_nodes() only stores the smallest id in var_num_id
    prob.base_vars = { v : k for k, v in six.iteritems(prob.var_num_id) }
    # The followings are simplifications
    #-------------------------------------------
    # remove bogus base var aliasing
    prob.var_node_ids.difference_update(six.iterkeys(prob.base_vars))
    # the rest assumes that base var nodes are no longer in var_node_ids!
    remove_var_aliases(prob)
    #-------------------------------------------
    # nl2dag erroneously turns defined vars into constraints
    reconstruct_CSEs(prob)
    remove_unused_def_vars(prob)
    remove_identity_sum_nodes(prob)
    remove_def_var_aliasing_another_node(prob)
    #-------------------------------------------
    collect_constraint_topological_orders(prob)
    #-------------------------------------------
    # TODO pretty print constraints
    #-------------------------------------------
    du.dbg_info(prob.dag, lambda : dbg_problem_statistics(prob))

def setup_constraint_names(prob):
    for node_id, con_num in six.iteritems(prob.con_ends_num):
        d = prob.dag.node[node_id]
        d[NodeAttr.name] = prob.con_num_name.get(con_num, '_c%d' % con_num)
        d[NodeAttr.con_num] = con_num

def setup_nodes(prob):
    for node_id, d in prob.dag.nodes_iter(data=True):
        node_setup(node_id, d, prob)

def remove_var_aliases(prob):
    var_aliases = get_var_aliases(prob)
    dag = prob.dag
    for aliasing_var_node, base_var_node in six.iteritems(var_aliases):
        du.assert_source(dag, base_var_node)
        du.reparent(dag, base_var_node, aliasing_var_node)
    # difference_update is -=
    prob.var_node_ids.difference_update(six.iterkeys(var_aliases))

def get_var_aliases(prob):
    var_aliases = { } # alias node id -> base var aliased
    # this new dict is needed as we remove nodes from the dag as we reparent
    for node_id, var_num in du.itr_var_num(prob.dag, prob.var_node_ids):
        if var_num < prob.nvars and node_id not in prob.base_vars:
            base_var_node = prob.var_num_id[var_num]
            var_aliases[node_id] = base_var_node
    return var_aliases

def reconstruct_CSEs(prob):
    con_ends = get_unnamed_constraints(prob)
    du.assert_CSE_defining_constraints(prob.dag, con_ends, prob.base_vars)
    eliminate_def_vars(prob, con_ends)
    remove_CSE_aliases(prob, con_ends)

def get_unnamed_constraints(prob):
    return [ n for n in prob.con_ends_num   \
                     if prob.con_ends_num[n] not in prob.con_num_name ]

def eliminate_def_vars(prob, con_ends):
    #  defined variable := its defining constraint
    print('cons: ', sorted(six.iterkeys(prob.con_ends_num)))
    for sum_node_id in con_ends:
        var_node_id = sum_node_id + 1 # already asserted that it is true
        du.reverse_edge_to_get_def_var(prob.dag, sum_node_id, var_node_id)
        prob.con_ends_num.pop(sum_node_id) # safe: iterating on a copy
        prob.defined_vars.add(var_node_id)
    print('cons: ', sorted(six.iterkeys(prob.con_ends_num)))

def remove_CSE_aliases(prob, con_ends):
    dag = prob.dag
    # var_num -> defining node
    var_num_def_node = { dag.node[n+1][NodeAttr.var_num] : n+1 \
                             for n in con_ends }
    print('defined vars, var num -> defining node:\n  %s\n'%var_num_def_node)
    var_node_ids = prob.var_node_ids
    du.assert_vars_are_CSEs(dag, var_node_ids, var_num_def_node)
    var_aliases = var_node_ids - prob.defined_vars
    for var_node in var_aliases:
        var_num = dag.node[var_node][NodeAttr.var_num]
        def_node = var_num_def_node[var_num]
        assert def_node!=var_node, '%d, %d' % (def_node, var_node)
        du.reparent(dag, def_node, var_node)
    prob.var_node_ids.clear() # after eliminating the CSEs, we don't need it

def remove_unused_def_vars(prob):
    dag = prob.dag
    removed = [ ]
    for n in du.itr_sinks(dag, prob.defined_vars):
        deps = ancestors(dag, n)
        deps.add(n)
        con_dag = dag.subgraph(deps)
        reverse_order = topological_sort(con_dag, reverse=True)
        removed = delete_sinks_recursively(dag, reverse_order)
    print('Unused nodes:', removed)
    prob.defined_vars.difference_update(removed)

def delete_sinks_recursively(dag, reverse_order):
    removed = [ ]
    for n in reverse_order:
        if du.is_sink(dag, n):
            removed.append(n)
            du.remove_node(dag, n)
    return removed

def remove_identity_sum_nodes(prob):
    dag = prob.dag
    to_delete = get_identity_sum_nodes(dag)
    for n, (pred, succ) in six.iteritems(to_delete):
        du.remove_node(dag, n)
        d = dag.node[succ] # may need it to transfer var_num to new parent
        du.reparent(dag, pred, succ)
        update_defined_var_bookkeeping(prob, pred, succ, d)

def get_identity_sum_nodes(dag):
    # SISO sum nodes with in and out edge weight == 1 and d_term == 0
    # This function could be moved to dag_util?
    remove = { }
    for n in du.itr_siso_sum_nodes(dag):
        pred = du.get_single_pred(dag, n)
        succ = du.get_single_succ(dag, n)
        in_mul  = dag.edge[pred][n]['weight']
        out_mul = dag.edge[n][succ]['weight']
        d = dag.node[n]
        d_term  = d.get(NodeAttr.d_term, 0.0)
        assert NodeAttr.bounds not in d, d
        if in_mul==1.0 and out_mul==1.0 and d_term==0.0:
            remove[n] = (pred, succ)
    # We delete moving backwards, otherwise we may delete the node of a
    # later dependence (e.g. JacobsenTorn.dag)
    to_delete = OrderedDict(sorted(remove.items(), key=lambda t: -t[0]))
    print('identity sum nodes:', to_delete)
    return to_delete

def update_defined_var_bookkeeping(prob, new_def_var, old_def_var, d):
    if old_def_var in prob.defined_vars:
        # move defined var from old_def_var to new_def_var
        prob.defined_vars.remove(old_def_var)
        # transfer var_num; if new_def_var is already a defined var
        # then keep the smaller var_num
        var_num = d[NodeAttr.var_num]
        d_pred  = prob.dag.node[new_def_var]
        du.add_keep_smaller_value(d_pred, NodeAttr.var_num, var_num)

def remove_def_var_aliasing_another_node(prob):
    dag = prob.dag
    to_delete = get_def_var_aliasing_another_node(prob)
    for n, pred in six.iteritems(to_delete):
        d = dag.node[n]  # need it to transfer var_num to new parent
        dag.remove_edge(pred, n)
        du.reparent(dag, pred, n)
        update_defined_var_bookkeeping(prob, pred, n, d)

def get_def_var_aliasing_another_node(prob):
    # def var_node with a single input, edge weight one and no d_term
    dag = prob.dag
    to_delete = { }
    for n in du.itr_single_input_nodes(dag, prob.defined_vars):
        pred = du.get_single_pred(dag, n)
        in_mul  = dag.edge[pred][n]['weight']
        d = dag.node[n]
        d_term  = d.get(NodeAttr.d_term, 0.0)
        if in_mul==1.0 and d_term==0.0:
            to_delete[n] = pred
    print('var nodes just aliasing:', to_delete)
    return to_delete

def collect_constraint_topological_orders(prob):
    dag = prob.dag
    for sink_node in prob.con_ends_num:
        dependencies = ancestors(dag, sink_node)
        dependencies.add(sink_node)
        con_dag = dag.subgraph(dependencies)
        eval_order = du.deterministic_topological_sort(con_dag)
        prob.con_top_ord[sink_node] = eval_order
    prob.ncons = len(prob.con_ends_num)
    set_nzeros(prob)

def set_nzeros(prob):
    nzeros = 0
    sink_nodes = (n for n in prob.dag if du.is_sink(prob.dag, n))
    for n in sink_nodes:
        nzeros += len( base_var_nums_in_con(prob, n) )
    prob.nzeros = nzeros

def base_var_nums_in_con(prob, sink_node): 
    var_nums = (prob.base_vars[n] for n in prob.con_top_ord[sink_node] \
                                   if n in prob.base_vars) 
    return sorted(var_nums)

# Not exactly the ideal place for this but couldn't find a better one
def crosscheck_sparsity_pattern(prob, jacobian):
    check_shape(prob, jacobian)
    checked = [False] * jacobian.shape[0]
    for con_num, n in du.itr_sink_con_num_nodeid(prob.dag):
        base_vars = np.array(base_var_nums_in_con(prob, n), np.int32)
        cols = cols_in_row(jacobian, con_num)
        assert np.all(cols==base_vars)
        checked[con_num] = True
    assert all(checked)

def check_shape(prob, jacobian):
    nrows = jacobian.shape[0]
    assert nrows == prob.ncons
    assert prob.nvars == jacobian.shape[1]

def crosscheck_names(prob, row_names, col_names):
    assert set(row_names) <= set(six.itervalues(prob.con_num_name))
    assert set(col_names) <= set(six.itervalues(prob.var_num_name))
    assert len(row_names) == prob.ncons
    assert len(col_names) == prob.nvars

def dbg_show_node_types(dag):
    for n in dag:
        print('%d  %s' % (n, du.get_pretty_type_str(dag, n)))
    print()
    
def dbg_problem_statistics(prob):
    fmt = 'Constraints: %d, variables: %d, nonzeros: %d'
    print(fmt % (prob.ncons, prob.nvars, prob.nzeros))
    print('Number of reference solutions:', len(prob.refsols))
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  Source code for sdopt.ordering.block_sparsity_pattern

from __future__ import print_function

__all__ = [ 'BlockSparsityPattern' ]

from six.moves import zip as izip
from six.moves import range as irange
import numpy as np
import scipy.sparse as sp
from . import csr_utils
from . import misc_utils as util
from ..util.assert_helpers import assertEqual, assertEqLength
from ..ordering.minimum_degree import min_degree_ordering
from ..ordering.coloring import coloring

DEBUG = True

[docs]class BlockSparsityPattern(object):
    
    @staticmethod
[docs]    def createFrom(nl_file_name, show_sparsity_pattern=True):
        from ..parsers.ampl_parser import read_flattened_ampl
        return read_flattened_ampl(nl_file_name, show_sparsity_pattern)
    

    def __init__(self, name, nrows, ncols, nzeros):
        self.name = name
        self.nrows = nrows
        self.ncols = ncols
        self.nzeros = nzeros
        self.row_names = None
        self.col_names = None
        self.row_suffixes = { } # suffix name -> np.array of (index, value)
        self.col_suffixes = { } # suffix name -> np.array of (index, value)
        # Sparsity pattern of the Jacobian in the CSR format
        self.csr_data    = np.zeros(nzeros,  dtype=np.float64)
        self.csr_indices = np.zeros(nzeros,  dtype=np.int32)
        self.csr_indptr  = np.zeros(nrows+1, dtype=np.int32)
        self.csr_mat     = None   # View of (data, indices, indptr) as a csr_mat
        self.col_len = None # redundant info, can be computed from Jacobian too
        # These below are only needed to build the Jacobian, factor them out?
        self.csr_pos     = int(0) # Counter needed to build the csr_mat
        self.dbg_prev_row= int(-1)# Check whether the J segments are ordered 
        # The data below comes from block reconstruction
        self.row_permutation  = None # AMPL row indices in permuted order
        self.col_permutation  = None # AMPL col indices in permuted order
        self.inverse_row_perm = None # inverse of row_permutation
        self.inverse_col_perm = None # inverse of col_permutation
        # Block boundaries
        self.rblx = None # adjancent elements of blx give the block slices 
        self.cblx = None # block beg end indices: zip(blx[:-1],blx[1:])
        # indices in the ith block = permutation[slice(beg, end)] 
        # block count: len(blx)-1
        self.coloring = None # Graph coloring for good seeds in forward mode AD
        self.color_count = 0
        
    @property
[docs]    def n_blocks(self):
        return self.n_rblx, self.n_cblx
    

    @property
[docs]    def n_rblx(self):
        return len(self.rblx)-1
    

    @property
[docs]    def n_cblx(self):
        return len(self.cblx)-1
    
################################################################################



def get_block_boundaries(bsp, i, j):
    return bsp.rblx[i], bsp.rblx[i+1], bsp.cblx[j], bsp.cblx[j+1]
        
def itr_index_block_slice(blx): 
    for i, beg_end in enumerate(izip(blx[:-1],blx[1:])):
        yield i, slice(*beg_end)

################################################################################
# partition: np.array of (index, value) pairs, where value is the block id,
# i.e. partition['index'] gives the indices, partition['values'] the block ids

def set_permutation_with_block_boundaries(bsp):
    blockid = 'blockid'
    if (blockid not in bsp.row_suffixes) or (blockid not in bsp.col_suffixes):
        make_one_big_fake_block(bsp)
        return
    row_partition = bsp.row_suffixes[blockid] 
    col_partition = bsp.col_suffixes[blockid]
    bsp.row_permutation, bsp.rblx = reconstruct(row_partition) 
    bsp.col_permutation, bsp.cblx = reconstruct(col_partition)
    if DEBUG:
        assertEqLength(bsp.rblx, bsp.cblx) # it is not necessary in the general case
        print('ROWS')
        dbg_show(row_partition, bsp.row_permutation, bsp.rblx)
        print('COLS')
        dbg_show(col_partition, bsp.col_permutation, bsp.cblx)
    set_min_degree_order_and_coloring(bsp)
    
def make_one_big_fake_block(bsp):
    print('WARNING: No row and/or col partitions,', end='') 
    print('the Jacobian will be treated as a single big block!')
    # Setting the whole matrix to be one big block
    bsp.rblx = np.fromiter((0, bsp.nrows), dtype=np.int32)
    bsp.cblx = np.fromiter((0, bsp.ncols), dtype=np.int32)
    # The permutation is the identity    
    bsp.row_permutation = np.arange(bsp.nrows, dtype=np.int32)
    bsp.col_permutation = np.arange(bsp.ncols, dtype=np.int32)
    # Now we can call minimum degree
    set_min_degree_order_and_coloring(bsp)        

def reconstruct(partition):
    # Sorts partition in place by block ids
    # returns: tuple of permutation vector, block boundaries as (beg, end) tuple
    sort_by_block_id(partition)
    blx = get_blocks(partition)
    check_block_ids(partition, len(blx)-1)
    return partition['index'], blx

def sort_by_block_id(partition):
    # in place, stable sort by block id (by 'value')
    np.ndarray.sort(partition, kind='mergesort', order='value')

def get_blocks(partition):
    # This function assumes that partition has already been sorted by block id 
    # (by 'value'). Find the block boundaries first:
    mask = np.ediff1d(partition['value'], to_begin=1, to_end=1)
    blx = np.flatnonzero(mask) # adjancent elements of blx give the block slices 
    return blx

def check_block_ids(partition, block_count):
    # Assumption: block_ids is already sorted, and has block_count distinct 
    # elements. Checking if distinct block_ids == 1:block_count:
    block_ids = partition['value']
    assertEqual(block_ids[ 0], 1)
    assertEqual(block_ids[-1], block_count)

def dbg_show(partition, permutation, blocks):
    print('permutation:', permutation)
    print('blocks:')
    for i, block_slice in itr_index_block_slice(blocks):
        print(i, partition['value'][block_slice])
    print('indices by block:')
    for i, block_slice in itr_index_block_slice(blocks):
        print(i, permutation[block_slice])

def set_min_degree_order_and_coloring(bsp):
    # Checking whether the blocks are in lower triangular form
    set_inverse_permutations(bsp)
    get_permuted_block_profiles(bsp) # profiles are currently ignored
    # Unpacking bsp
    m, row_p, col_p = bsp.csr_mat, bsp.row_permutation, bsp.col_permutation  
    # Apply minimum degree ordering to each block on the diagonal (i,i)    
    for i in irange(bsp.n_rblx):
        min_degree_ordering(m, row_p, col_p, *get_block_boundaries(bsp, i, i))
    set_inverse_permutations(bsp)
    bsp.coloring, bsp.color_count = coloring( m, bsp.inverse_row_perm, 
                                                 bsp.inverse_col_perm )

def set_inverse_permutations(bsp):
    bsp.inverse_row_perm = util.invert_permutation(bsp.row_permutation)
    bsp.inverse_col_perm = util.invert_permutation(bsp.col_permutation)      

################################################################################
# The block attributes (rblx and cblx) and the functions working on them seem to
# be separated: move them into a separate class?

def get_permuted_block_profiles(bsp):
    # The idea was to get the row and column profiles but apparently the blocks
    # are in lower triangular form in all the test examples, so the profiles are 
    # currently ignored; we only check if the blocks are really in lower 
    # triangular form 
    blk_mat = sp.dok_matrix(bsp.n_blocks, dtype=np.int32)
    # Same logic as in nonzero plotting
    for i, j in csr_utils.itr_nonzero_indices(bsp.csr_mat):
        r, c = bsp.inverse_row_perm[i], bsp.inverse_col_perm[j]
        rblk = np.searchsorted(bsp.rblx, r, side='right') - 1 # inefficient, doesn't move within a row
        cblk = np.searchsorted(bsp.cblx, c, side='right') - 1
        key = (rblk,cblk)
        #print('i=%d j=%d r=%d c=%d rb=%d cb=%d' % (i,j,r,c,rblk,cblk))
        blk_mat[key] = blk_mat.get(key) + 1
    print('Block pattern:\n%s' % blk_mat.todense())
    rprof = get_row_profile(blk_mat)
    cprof = get_col_profile(blk_mat)
    return rprof, cprof

def get_row_profile(blk_mat):
    col_major = blk_mat.tocsc()
    col_major.sort_indices()
    rprof = util.indices_of_first_nonzeros(col_major)
    assert_in_lower_triangular_form(rprof, 'row')
    return rprof

def get_col_profile(blk_mat):
    row_major = blk_mat.tocsr()
    row_major.sort_indices()
    cprof = util.indices_of_last_nonzeros(row_major)
    assert_in_lower_triangular_form(cprof, 'col')
    return cprof

def assert_in_lower_triangular_form(prof, row_or_col):
    diff = np.ediff1d(prof)
    assert np.all(diff == 1) and (prof[0]==0), \
    '%s block profile not in lower triangular form:\n%s' % (row_or_col, prof)
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  All modules for which code is available


		sdopt.demo


		sdopt.ordering.block_sparsity_pattern


		sdopt.representation.problem
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sdopt.representation.problem module



		
class Problem[source]


		
		
static createFrom(dagfilename, crosscheck_nl=True, show_sparsity=True)[source]
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  Source code for sdopt.demo

from __future__ import print_function
from os.path import join
from .parsers.dag_parser import read_problem
from .representation.dag_util import plot
from .datagen.paths import DATADIR


[docs]def run():
    p = read_problem(join(DATADIR, 'JacobsenDbg.dag'))
    plot(p.dag)
    print()
    read_problem(join(DATADIR, 'ex9_2_8.txt'), crosscheck_nl=False)
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