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o —figure BEEALIBEE axes , {BR— axes REEFE—" figure H,
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0% Matplotlib SRS FAEHEESHTETF AN, XEIBERE FOEREANSENE, WREERSE,
ES KT

import matplotlib.pyplot as plt
import matplotlib.ticker as ticker
import numpy as np

def create_twinx_chart(department, title, filename):
plt.rcParams["font.sans-serif"] = ["SimHei"] # BE={K
plt.rcParams["axes.unicode_minus"] = False # IFEERHS
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y2 = []

for user in department['d_users']:
x.append(user[0]) # FFP#&
yl.append(user[2]) # FFQMERIEER
y2.append(user[1]) # FAPERRIERE

X_range np.arange(len(x))

bgcolor '#d9d9d9’

fig, ax1l = plt.subplots(figsize=(10, 6), layout='constrained', facecolor=bgcolor)

axl.set_ylabel (' bR RFEATE) CNED ')

yl_bar = axl.bar(x_range, yl, width=0.25, label='{Rf2& ¥AtA", color=(91 / 255,
155 / 255, 213 / 255))

axl.set_xticks(x_range, x)
# REXHMIRESIERRE
plt.xticks(rotation=-30, ha='left")

ax2 = axl.twinx() # instantiate a second axes that shares the same x-axis

y2_line, = ax2.plot(x_range, y2, label="{MERIESRE", color="#ff0000', marker='o",
Tinestyle="dashed', linewidth=2)

ax2.set_ylabel ("{MERFEFREN(FD )

ax2.set_ylim(0, max(y2) + 1)

ax2.yaxis.set_major_locator(ticker.MaxNLocator(integer=True)) # ZEEHZE

annotate_kwargs = {'color': '"#ffffff', 'arrowprops': dict(color="#a5a5a5",
arrowstyle="'-")}

# y2_line: iFINEHRIRE
# Userwarning: constrained_layout not applied because axes sizes collapsed to
zero.
for x, y in zip(x_range, y2):
xtext_offset = 0.01 if len(x_range) == 1 else 0.1
ax2.annotate(f"{y}", xy=(x, y), xytext=(x + xtext_offset, y + 0.1),
backgroundcolor="#000000"', **annotate_kwargs)

# LHEISEL: BT AR IR TRAZAT A (VD) 4R

hline_kwargs = {'linestyle': 'solid', 'linewidth': 2}

axhlinel = axl.axhline(department['d_elapse'], label='"ZBJFH0FE",
color="#ed7d31', **hline_kwargs)

axhline2 = axl.axhline(procinst_duration_by_company, label='/A=Fi4rd[E",
color="#a5a5a5', **hline_kwargs)

# Ryl RN ZIEZ ENES

yl ticks = axl.get_yticks(Q)

yl ticks_distance = yl_ticks[1] - yl_ticks[0] if Ten(yl_ticks) > 1 else
yl_ticks[0]

# yl_bar: FINEWERES
bar_label_kwargs = {'color': "#ffffff', 'backgroundcolor': '#8ba7de'}
yl_threshold = yl_ticks_distance / 2



56 yl _bar_large = [v if v > yl_threshold else '' for v in yl]

57 yl_bar_small = [v if v <= yl_threshold else '' for v in yl]

58 axl.bar_label(yl_bar, yl_bar_large, padding=-20, **bar_Tlabel_kwargs)

59 axl.bar_label(yl_bar, yl_bar_small, padding=3, **bar_Tlabel_kwargs)

60

61 # (EL: RINEUERE

62 x_pos = 0 if len(x_range) == 1 else 1

63 xtext_benchmark = 0 if lTen(x_range) == 1 else 1

64 xtext_offset = 0.03 if len(x_range) == 1 else 0.3

65 ytext_offset = yl_ticks_distance / 3

66 axl.annotate(f"{department['d_elapse']}", xy=(x_pos, department['d_elapse']),

67 xytext=(xtext_benchmark - xtext_offset, department['d_elapse'] +
ytext_offset),

68 backgroundcolor="#f5b482', **annotate_kwargs)

69 axl.annotate(f"{procinst_duration_by_company}", xy=(x_pos,
procinst_duration_by_company),

70 xytext=(xtext_benchmark + xtext_offset, procinst_duration_by_company
+ ytext_offset),

71 backgroundcolor="#ef95a0', **annotate_kwargs)

72

73 plt.title(title, fontsize=14, pad=30) # pad: RS IRHITZHIRIEE

74 fig.legend(handles=[yl_bar, axhlinel, axhline2, y2_line], loc='outside Tower
center', ncols=4, facecolor=bgcolor, edgecolor=bgcolor)

75

76 axl.set_xTlabel(department['d_name'], fontsize=12, labelpad=8) # EEF T~HET3P]
R

77 axl.set_facecolor(bgcolor) # EBLEXFHNEEE

78 # RIRGEXIERNOELF I RHZIE S

79 axes = [ax1l, ax2]

80 for ax in axes:

81 ax.spines['top'].set_visible(False)

82 ax.spines['bottom'].set_visible(False)

83 ax.spines['left'].set_visible(False)

84 ax.spines['right'].set_visible(False)

85 ax.tick_params(axis="both', which="both', length=0)

86

87 # RELEXSERLGNIES

88 # plt.subplots_adjust(left=0.08, right=0.94, top=0.9, bottom=0.24)

89

90 # (RIFE

91 plt.savefig('{}/{}'.format(REPORT_DIR, filename))

92 plt.close()

B s R

TEAIRABINEE: AHl— W y A4RMAD Chart, RfedbIRe E FIEIREIRR, REEss AEERR, 2BiIFE
AdiE) 0 A FFHRE KEEER R, HERUT.
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1 plt.rcParams["font.sans-serif"] = ["SimHei"] # IREF{K
2 plt.rcParams["axes.unicode_minus"] = False # IFEERHS

B {#F constrained BEAR, FEFBEBERAMERIE Figure 1, BEZFNMAIERNIFENEAZE,

BILAfER plt. subplots_adjust Q) FARELEXSE FIAERIER, BFERIZ5ANAREFER constrained
B, &N subplots_adjust( FEFH.

1 fig, axl = plt.subplots(figsize=(10, 6), layout='constrained', facecolor=bgcolor)
2
3 # RELEXSERLSHER
4 # plt.subplots_adjust(left=0.08, right=0.94, top=0.9, bottom=0.24)
Hal y ALtrid:
1 ax2 = axl.twinx() # instantiate a second axes that shares the same x-axis

REBHAE: Ay SR MERERsy , HENE ERTEZIETERIIRE (ARETNE) .

1 ax2.yaxis.set_major_locator(ticker.MaxNLocator(integer=True)) # ZEEHZIE
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LHISES: BT AR 1 ARDFME (FAS A HERENE NSEEE, BFit, KFEAFEETE
'y e, R ax1 X4 Axes XIS,

1 # RHIYES: EX TR SR RAER ) VN "4l

2 hTline_kwargs = {'linestyle': 'solid', 'linewidth': 2}

3 axhlinel = axl.axhline(department['d_elapse'], label='"ZBJFH0FE",
color="#ed7d31', **hline_kwargs)

4 axhline2 = axl.axhline(procinst_duration_by_company, label='/ASFI0SE",

color="#a5a5a5"', **hline_kwargs)

IREE i 5 AARaTREt AUIERS : @i title O 73iERY pad BIEHITIRE.

1 plt.title(title, fontsize=14, pad=30) # pad: RS IRETTEEHYREE

FE x WrSRAEREFE TR XM, REZFISHR (XBAEE)  RELEXESEEE: XBEFEHAN
B ax1 WSHITIRIE, 5 ax2 WSIRET.

1 axl.set_xlabel(department['d_name'], fontsize=12, labelpad=8) # 7EE~HEmapl1E
R
2 axl.set_facecolor(bgcolor) # RELEXEHNEEE

NINEHERE . BEEE Axes f annotate () FFALEIERMIIREREE, HIRERILUED bar_l1abel O HiEAE
ANMERBER SRR,

EIEFHEIEED T, BRIBRIFAEIERS AR, BRIBERAK, AT EBEENEEREERES, LIUEM
THEBIE: RE—MNERE, MTEDXNEENTRE, HEiErERRMEEREREN 775 ) MTHETX
MNEREREIRE, BEEERE R RERER L5 .

1 # RE yl HAANZIEZERERS

2 yl_ticks = axl.get_yticks()

3 yl_ticks_distance = yl_ticks[1] - yl_ticks[0] if Ten(yl_ticks) > 1 else

yl_ticks[0]

4

> # yl_bar: iRINEHEIRE

6 bar_label_kwargs = {'color': "#ffffff', 'backgroundcolor': '#8ba7de'}

7 yl_threshold = yl_ticks_distance / 2

8 yl bar_large = [v if v > yl_threshold else '' for v in yl]

9 yl_bar_small = [v if v <= yl_threshold else '' for v in yl]
10 axl.bar_label(yl_bar, yl_bar_large, padding=-20, **bar_Tlabel_kwargs)
11 axl.bar_label(yl_bar, yl_bar_small, padding=3, **bar_Tlabel_kwargs)

REEG: PAETT, BASEECHETINT, NREEEREMNTTINF, BEET handles BIHTR

=1

1 fig.legend(handles=[yl_bar, axhlinel, axhline2, y2_Tline], Toc='outside lower center',
ncols=4, facecolor=bgcolor, edgecolor=bgcolor)

FE: ax2.plotQ IREHIE Line2D FIZR, {F handles S8, TEFKFE Line2D XJWE (BY TEANESQMEM list
JREX Line2D XI&R) .


https://matplotlib.org/stable/api/_as_gen/matplotlib.axes.Axes.annotate.html

1 y2_Tline, = ax2.plot(x_range, y2, label='QMERESEL', color="#ff0000', marker='o",
Tinestyle="dashed', Tlinewidth=2)

NBRT, SEXESEROELMMIIZIES, EXIRDESIIALIRHAIESLZ, TEXF Axes WHRHITIR
=

1 # ARGEXIFRNOELF I RHZIES

2 axes = [ax1l, ax2]

3 for ax in axes:

4 ax.spines['top'].set_visible(False)

5 ax.spines['bottom'].set_visible(False)

6 ax.spines['left'].set_visible(False)

7 ax.spines['right'].set_visible(False)

8 ax.tick_params(axis="both', which="both', Tength=0)
INGS

Eitt, BILLEARZ, B33 Matplotlib RIEALSRERE THIEANANR, MREGER, KERFESLIRRwD
IR, INETER LR LRDE:

o ZE(§F Matplotlib API W4R5CIRAR Matplotlib FUEAHES (£ EERY BE —T5) .

e Matplotlib API FiERRHIRZH, BNGIENBRESE, BERMERBN AP BHASEEEN, XNEES
FEEILIREENRN, EERZEMINNIATHERRIIESHI], ReSBE, SRRERE...

o TJLUERD Chrome & Chat FEIFAIREREIER, ZAREEREARIE, EEEMREHNERENER
1.

Word

=

python-docx 2—MFIF Python 3KisES Word RIS =7F., 2— AT EIEFIESHT Microsoft Word (.docx) X
4RO, IRELER Word 8, B&ER Word TH,

BAN: https://python-docx.readthedocs.io/en/latest/

BXEE

e Document: 2— Word i3I8, FIHARRI Word X1, MieBEAREM Document 395, HHEZEIRE
%z[”ﬁ]o

e Paragraph: 2EE, — Word MIEHSNMESEAER, JEXEPMA—NEER, Mk AFHRIESE,

e Run: BR—IMUER, BNRERZSN B He, —MNREHEBHERERIES AR, A— NP, Frld
— EEE WEE Run I,

ALEMFERIIEZFRE python-docx , (BEESARNES—MEF docx .

ESiE KT
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B, TEUREREXEES IR AR python-docx RYERB TR, HILEERSE.

1 from docx import Document
2 from docx.shared import Inches, Cm, Pt, RGBColor
3 from docx.enum.text import WD_PARAGRAPH_ALIGNMENT, WD_LINE_SPACING
4 from docx.enum.table import WD_TABLE_ALIGNMENT, WD_CELL_VERTICAL_ALIGNMENT
5 from docx.oxml.ns import gn, nsdecls
6 from docx.oxml import parse_xml
7
8 def generate_word_report():
9 # BIE— WO rd3Ziy
10 doc = Document()
11 set_global_normal_style(doc)
12
13 # IR
14 h = doc.add_heading(level=0)
15 r = h.add_run(' {} BIRmiEEenthssR A" . format (Tast_month))
16 set_title_formatCh, r)
17
18 # NINESE
19 p_first = doc.add_paragraph(
20 "ATIRFAERGIEE, BRERIESSER, RORERSEHFEENMNE, NETRERS
HIE AT EERSEHTO,
21 ' HmEE EEERIERDATERE PR,
22 "B {HFE{} B ARRTAMEREEYMMAHS (WA EHS /I NI R B ST R 2 SR R EESERY
AURERT, BAfZ: /NBY)
23 ARSI EERERAITATIUT: . format(last_year, last_month))
24 set_paragraph_format(p_first)
25
26 # —. AEISER EELRER
27 add_chapter_1(doc)
28
29 # Z. SEIIRRIFE
30 add_chapter_2(doc)
31
32 p_last = doc.add_paragraph(
33 "SI EEERE, BRERIIRE AR IR MERH T oM.
34 'R EEED T AR BEETERLTEEIAHRRIIMNE, 1HEEE. M USRI
o
35 " RIDAZISHEETHEAE R HEIREN, HEEBHIE RSN T A =S, HMRF AR
=l
36 set_paragraph_format(p_last)
37
38 # (RIFH
39 report_file_name = 'IEiEBER TSR AT-{IFE{} B .docx" . format(last_year,
Tast_month)
40 report_file = f'{REPORT_DIR}/{report_file_name}'
41 doc.save(report_file)

word R
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RESNPRNFR, RAERGIES, AE:

1 def set_global_normal_style(doc):

2 style = doc.styles['Normal']

3 style.font.name = 'Times New Roman' # ZEX. #[F=F{K

4 style._element.rPr.rFonts.set(gn('w:eastAsia'), u'S{R') # 37K

5 style.font.size = Pt(14) # U=

6 style.paragraph_format.space_before = 0 # EZH]

7 style.paragraph_format.space_after = 0 # B

8 style.paragraph_format.line_spacing_rule = WD_LINE_SPACING.SINGLE # E{Z{7iE
9 # IRETUAIE

10 section = doc.sections[0]
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section.top_margin = cm(1.27)
section.right_margin = cm(0.5)
section.bottom_margin = Ccm(1.27)
section.left_margin = cm(0.5)

REMEES, FRIMEE:

def set_title_formatCh, r):
h.paragraph_format.space_before = Pt(6) # E&gi0.51T

.paragraph_format.space_after = Pt(6) # EZfF0.51T

.paragraph_format.line_spacing = 1.5 # 1.5(Zf7iE

.ali gnment = WD_PARAGRAPH_ALIGNMENT.CENTER

.font.name = u'Times New Roman'

_element.rPr.rFonts.set(qn('w:eastAsia'), u'>R{K")

.font.size = Pt(18) # /N_

.font.color.rgb = RGBColor(0, 0, 0)

.bold = True

i e e T B B

RERE: BITEHS,

def set_paragraph_space(p):
# RE(AE
p.paragraph_format.space_before = Pt(6) # EX@l
p.paragraph_format.space_after = Pt(6) # E&f5
p.paragraph_format.line_spacing = 1.5 # i&REESE(TIE: 1.5(FTiE

def set_paragraph_format(p):
set_paragraph_space(p)
# REETEENER
p.paragraph_format.first_Tine_indent = Inches(0.3)

SAEPEAGRTS:

def insert_table(doc, table_headers, col_width_dict, table_data, table_style):
# ESEFIRI— NS RIE
table = doc.add_table(rows=0, cols=len(table_headers), style='Table Grid')

# ANINERSk

heading_cells = table.add_row().cells

for i, header in enumerate(table_headers):
heading_cells[i].text = header
heading_cells[i].paragraphs[0].runs[0].bold = True # Z{&0%H

# {EEIRRINEHE
avg_row_added = False
for i, row_data in enumerate(table_data):
if table_style in ['style2', 'style3']:
avg_value = {'style2': procinst_duration_by_company, 'style3':
procinst_count_by_company}
if not avg_row_added and row_data[l] < avg_value[table_style]:



# NS ET

row = table.add_row()

row_cells = row.cells

row_cells[0] .merge(row_cells[1]).text = "Y' # SHETHE
row_cells[2].text = str(avg_value[table_style])
set_table_row_shading_color(row, 'ff0000')

row_cel1s[0] .paragraphs[0].runs[0].bold = True # Z{KI0¥E
row_cells[2].paragraphs[0].runs[0].bold = True
avg_row_added = True

row = table.add_row()
row_cells = row.cells

row_cells[0].text = str(i + 1)

for j, cell_value in enumerate(row_data):
col_index = j + 1
row_cells[col_index].text = str(cell_value)

if table_style == 'stylel':
if row_data[l] >= procinst_count_by_company:
set_table_cell_shading_color(row_cells[2], '#fedb61l')
if row_data[2] >= procinst_duration_by_company:
set_table_cell_shading_color(row_cells[3], '#ff0000')
elif table_style == 'style2' and row_data[l] >= procinst_duration_by_company:
set_table_row_shading_color(row, 'fedb6l')

if table_style == 'stylel':

# sitE: HYE

row_cells = table.add_row().cells

avg_data = [len(table_data) + 1, 'AEFY', procinst_count_by_company,

procinst_duration_by_company]

for i, cell_value in enumerate(avg_data):
row_cells[i].text = str(cell_value)
row_cells[i].paragraphs[0].runs[0].bold = True # =={KH0#E

# REFRBEEXTHOR
table.alignment = WD_TABLE_ALIGNMENT.CENTER

# RERITIEHFR
for row in table.rows:
for cell in row.cells:
cell.vertical_alignment = WD_CELL_VERTICAL_ALIGNMENT.CENTER # ZFEE[FEH
cell.paragraphs[0].alignment = WD_PARAGRAPH_ALIGNMENT.CENTER # JKF[FH
for col_index, col_width in col_width_dict.items(): # &&EF|ZE
row.cells[col_index].width = Ccm(col_width)
row.height = cm(0.7) # E&E17T5

IREREITRLC



1  def set_table_row_shading_color(table_row, color):

2 shading_dict = {}

3 for i, cell in enumerate(table_row.cells):

4 shading_dict['shading_elm_" + str(i)] = parse_xml(r'<w:shd {} w:fill1="
{bgcolor}"/>".format(nsdecls('w'), bgColor=color))

5 cell._tc.get_or_add_tcPr().append(shading_dict['shading_elm_"' + str(i)])
IREBRTTRIERS:
1 def set_table_cell_shading_color(table_cell, color):
2 shading_elm = parse_xml(r'<w:shd {} w:fil1="{bgColor}"/>".format(nsdecls('w'),
bgColor=color))
3 table_cell._tc.get_or_add_tcPr() .append(shading_elm)
NG

HEXITF Matplotlib, python-docx B75XHS{EER_ELVIREED), MBNASTRESINEE (LAl EmAY ek iR E.
RBRUANAFIN. BURERNIRES) LRBYES HENMRNEE R REREIERRE. BRTEANHE, B
J Chrome & Chat BERZHEIEE.
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