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def variabl e _sumaries(var):
"""Attach a lot of sumraries to a Tensor (for TensorBoard
vi sual i zation)."""
with tf.name_scope(' summaries'):
nean = tf.reduce_nean(var)
tf.summary. scal ar (' mean', nean)
with tf.name_scope(' stddev'):
stddev = tf.sqrt(tf.reduce_nean(tf.square(var - nean)))
tf.summary. scal ar (' stddev', stddev)
tf.summary.scalar(' max', tf.reduce_max(var))
tf.summary.scalar('mn', tf.reduce_mn(var))
tf.summary. hi st ogram(' hi stogram , var)

def nn_layer(input_tensor, input_dim output_dim |ayer_nane,
act=tf.nn.relu):
"""Reusabl e code for making a sinple neural net |ayer.

It does a matrix multiply, bias add, and then uses relu to
nonl i neari ze.
It also sets up nane scoping so that the resultant graph is easy to
read,
and adds a nunber of sunmmary ops.
# Addi ng a nane scope ensures |ogical grouping of the layers in the
gr aph.
with tf.name_scope(l ayer _nane):
# This Variable will hold the state of the weights for the |ayer
with tf.nane_scope('weights'):
wei ghts = weight _variable([input_dim output_dini)
vari abl e_sunmari es(wei ght s)
with tf.name_scope(' biases'):
bi ases = bias_vari abl e([ out put _dinj)
vari abl e_sunmari es(bi ases)
with tf.name_scope(' W_plus_b"):
preactivate = tf.matnul (i nput_tensor, weights) + biases
tf.summary. hi stogram(' pre_activations', preactivate)
activations = act(preactivate, nane='activation')
tf.summary. hi stogran(' activations', activations)
return activations

hi ddenl = nn_l ayer(x, 784, 500, 'layerl")

with tf.nanme_scope(' dropout'):
keep_prob = tf.placehol der(tf.fl oat 32)
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tf.summary. scal ar (' dropout _keep_probability', keep_prob)
dropped = tf.nn.dropout (hi ddenl, keep_prob)

# Do not apply softmax activation yet, see bel ow
y = nn_l ayer (dropped, 500, 10, 'layer2', act=tf.identity)

with tf.name_scope(' cross_entropy'):
The raw fornul ati on of cross-entropy,

tf.reduce_nmean(-tf.reduce sum(y_ * tf.log(tf.softmax(y)),
reduction_indi ces=[1]))

can be nunerically unstable.

So here we use tf.nn.softmax_cross_entropy_with_logits on the
raw out puts of the nn_layer above, and then average across
# the batch.
diff = tf.nn.softmax_cross_entropy with logits(targets=y , |ogits=y)
with tf.name_scope('total'):
cross_entropy = tf.reduce_nean(diff)
tf.summary. scal ar (' cross_entropy', cross_entropy)

#
#
#
#
#
#
#
#
#

with tf.name_scope('train'):
train_step = tf.train. AdanOpti m zer (FLAGS. | earning_rate). nm nim ze(
cross_entropy)

with tf.nanme_scope('accuracy'):
with tf.name_scope('correct _prediction'):
correct_prediction = tf.equal (tf.argmax(y, 1), tf.argmax(y_, 1))
with tf.name_scope(' accuracy'):
accuracy = tf.reduce_nean(tf.cast(correct prediction, tf.float32))
tf.summary. scal ar (' accuracy', accuracy)

# Merge all the summaries and wite themout to /tnmp/ mist_|ogs (by
defaul t)

merged = tf.sumuary. merge_all ()

train_ witer = tf.sumary. FileWiter(FLAGS. summaries dir + '/train',



sess. graph)
test_ witer = tf.summary. FileWiter(FLAGS. sunmaries_dir + '/test')
tf.global _variables_initializer().run()

...............................................................................................................................................................................

# Train the nodel, and also wite sunmaries.

# Every 10th step, neasure test-set accuracy, and wite test sunmaries
# Al other steps, run train_step on training data, & add training
sunmari es

def feed dict(train):

"""Make a TensorFl ow feed _dict: naps data onto Tensor pl aceholders."""
if train or FLAGS. fake_data:
XS, ys = mmist.train. next batch(100, fake data=FLAGS. fake_dat a)
k = FLAGS. dr opout
el se:
XS, ys = mist.test.inages, mist.test.|abels
k =1.0
return {x: xs, y_: vys, keep_prob: k}
for i in range(FLAGS. nax_steps):
if i %10 == 0: # Record summaries and test-set accuracy
sunmmary, acc = sess.run([nmerged, accuracy],
feed dict=feed dict(False))
test_witer.add_summary(sunmmary, i)
print('Accuracy at step %: %' % (i, acc))
el se: # Record train set sumuaries, and train
sunmmary, _ = sess.run([nmerged, train_step],
feed dict=feed dict(True))
train_witer.add_summary(sumary, i)
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