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N6| dung » Gigi thiéu tong quan

« M6 hinh hda bai todn sap xép lich

Ubg dung cua toi uvu hda vao sap 13m cho nhan vién
sép lich?

» Giai quyét bai toan bang Gurobi



. Gioi thieu

Sap xép lich lam. Vai trd Cua céng cu

sép lich trong ké hoach vé nhan su.
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COMPLEVO su dung Gurobi trong viéc lap ké hoach nhan su Wiyt
cua minh va két qua la lam tang su hai long va nang suat cua
nhan vien.

> ¥ 4 ~nT >
Thu thach Két qua
DEé t8i wu hda pham vi thay déi nhan vién va quan ly V&i Gurobi, Complevo da giam dugc chi phi nhan vién
nhan su cho cac doanh nghiép c& vua. va thai gian lam thém cting nhu tang cuong su hai

long trong tuyén dung va nhan vién.
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Tai sao can phai ¢o cong cu dé

sap xép lich lam
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Hiéu qua cong viec (~

Toi wu héa lich 1am
viéc ]

Tiét kiém thoi gian
va nguon luwc




11. MO hinh hoa
bai toan

Sap xép lich tuan cho nhan vién phu

hop dua trén thuc luc cua tirng nhan
vién trong turng ca, dap irng du yéu
cau vé nhan luc va mot so rang budc
khac




CETROE

- Open: 6h00 -18h00
-Dau vao:

+ Thoi gian ranh cua tirng nhan vién trong 1 tuan

+ Xép hang do thao viéc cua tirng nhan vién
-Pau ra: lich lam viéc cho tat ca nhan vién trong 1 tuan
- Yéu cau:

+ Nhan vién cé6 xép hang cao trong dé thao viéc thi wu

tién duwoc lam nhiéu hon

+ So lwong ca lam tdi da trong mét ngay cua tirng

nhan vién la 2 ca

+ S0 luvong ca sang, trua + chiéu, toi lan luvot la 3, 9,
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Mo hinh hoa

« Pau vao la thoi gian nhan vién
dang ky, ta cé thé dwa né vé
tirng ca.

- Panh so cac ca sang, trua,
chiéu, toi lan luotlat, 2, 3, 4.
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Cac thong so dau vao

Gia str ¢6 n nhan vién, c6 4 ca moi ngay, thi 2

dén thu 6 hang tuan

ti qp : nhan vién i cé thé lam dwoc ca h trong thtr d hay khong
i p ¢ X€p hang do6 thanh thao cong viéc cua nhan vién i trong ca h
| = 4 Lpssuz 103
d=1{2,..,6}
h={1,..,4}



bat Bien
Quyét dinh lich lam cho nhan vién

Si an : nhan vién i dwoc xép vao ca h thi d hay khong i=1{1,..,n}
d=1{2,..,6}
h=1{1,..,4}

0; q : nthan vién i co nghi vao thr d hay khong



Rang buoc

Rang budc sé lwuong nhan vién trong
moi ca

« Ca sang can 3 nguoi.

 Ca trua + chiéu can 9 nguvi.

 Ca tdi can 2 nguoi.




Rang buoc

Rang budc thoi gian lam viéc cua nhan vién

 Dam bao nhan vién i nghi trong thir d thi
khong co lich lam trong thit d

s : ; (=11, ..,n
* Moi nhan vién lam khéng qua 2 ca mot ngay Sl,d,h + Ol,d < 1 { }
2 d={2,..,6)

h=1{1,..,4}

« Dam bdo lich l1am ctia nhan vién i khong vwot
qua thei gian ma nhan vién do dang ky

Siah < tign(l — 0i4)
i ={1,...,n}
d=1{2..6)
h={1,..4)




tian : nhan vién i cé thé lam dwoc ca h trong thr d hay khong

NHANVIENAB THU 2B THU 3B THU 4B THU s B THU 6 B

NHAN VIEN AR THU 2B THU 3B THU 4B THU 5B THU 6 R4

SANG | 1 1 10 1

TRUA 1 0 1 1 1

CHIEU 0 0 0 1 9

TOI 0 0 0 0 0,
t S

Si ap : nhan vién i duwoc xép vao ca h thi d hay khong



Rang buoc giira cac ca lam

Khéng lam hai ca khéng lien nhau Khéng lam hai c6 khoang théi gian long
nhau

Sid1 T Sid3 = 1-— O; d Sid2 T Sid3 = 1— O; d

d={2,..,6)
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Han ché so luong nhan vién ca chiéu
Uu tién cac nhan vién thanh thao cong viéc

From $320/~¢¢

ACCOMMODA]



I=1.d=2 =1 d=2 i=1d=2 I=1.d=2
n 4
S-t- z Si,d,l — z Si,d,h < 2(1 — Oi,d) L = {11 ...,Tl}
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1. Giéi quyét bai
todin bang Gurobi

nhan vién. Néu khong cé lich thoa
man thi co thé cho biét can bao

th

nhiéu nhan vién trong ca nao khéng?




MON_IN MON_OUT TUE_IN TUE OUT WED IN WED OUT ||

FRI_IN FRI OUT RANK MORNING RANK NOON RANK AFTERNOON RANK EVENING

6|14 6|14 6|14 6|14 6|14 2 3 3 1
10|18 10|18 10|18 10|18 10|18 2 2 P 3
12116 6|15 6|14 0|0 10(14 3 3 3 1

0|0 0|0 9|13 0|0 0|0 1 3 1 1
12]18 0|0 10]18 12|18 0|0 2 3 1 3

9|13 0|0 9|13 6|14 0|0 3 3 1 3

6|16 0|0 12116 12116 9[13 1 2 1 2
12116 9|13 12116 12116 9|13 3 1 2 2

0|0 6/10 0|0 6|11 6[10 3 1 2 1
15]18 0|0 9|18 9|13 10|18 3 1 1 3
10|18 10|16 0|0 0|0 10(18 1 3 1 3
16|18 12]18 16|18 12]18 16|18 3 3 2 &

6|18 6|15 10|14 0|0 10|15 3 2 1 2

0]0 10|14 9|13 9|13 9[13 3 2 1 2

9[13 0|0 11116 0|0 9|13 1 3 2 3
10|15 10|15 0|0 10]15 0|0 2 2 1 2

6|18 6|18 6|18 6|18 6|18 2 2 3 2




Nhap cac thong tin dau

vao: lich nhan vién dang ky

free_times = pd.read_excel( 'C:\\Users\\Administrator\\OneDrive\\L

rankl = free times["RANK MORNING"]
rank2 = free_times[ "RANK_NOON" ]
rank3 = free times["RANK AFTERNOON™]
rankd4 = free times["RANK EVENING"]

a : -— r
part_times = {

* Gurobipy

 Pandas

e |tertools
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Dwa lich nhan vien dang ky

thanh dang nhi phan

binary free times = {}

for i in free times.index:
for day in days:

if free times[f'{day} IN'][i] <= 6 and free times[f'{day} OUT'][i] >= 10 :

binary free times[i, day, "morning”] = 1

else: binary free times[i, day, "morning”] = ©

if free times[f {day} IN'][i] <= 11 and free times[f'{day} OUT'][i] »>= 13:
binary_free_times[i, day, "noon”] =1

else: binary free times[i, day, "noon”] = ©

¢

if free times[f'{day} IN'][i] <= 12 and free times[f'{day} OUT'][i] >= 13:
binary free times[i, day, "afternoon™] =1

else: binary_free_times[i, day, "afternoon”] = ©

if free times[f'{day} IN'][i] <= 16 and free times[f'{day} OUT'][i] >= 18:

binary free times[i, day, "evening”] = 1
else: binary free times[i, day, "evening”] = ©

Tur thoi gian ranh ma nhan vién dang ky, ta sé biét duwoc nhan vién

nay lam duwoc ca nao

ti an ¢ Nhan vién i cé thé lam dwoc ca h trong thir d hay khong




Tao mo hinh

Tao bién

schedule = {}
off = {}
for 1 in free times.index:
for day in days:
for hour in part times:
schedule[i, day, hour] = m.addVar(vtype=GRB.BINARY, name=f"Lich {i} {day} {hour}")

off[i, day] = m.addVar(vtype=GRB.BINARY, name=f"IsOff {i} {day;")

Si ap : nhan vién i duwoc x€p vao ca h thir d hay khong

0; ¢ : nhan vién i co nghi vao thr d hay khong
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Rang buoc

* Rang budc so luong nhan vién
trong moi ca

 Rang budc thoi gian lam viéc cua
nhan vién

 Rang bubc gitra cac ca lam

~ day in days:
morning = quicksum(schedule[i, day, "morning”] for i in free_times.index)

noon = quicksum(schedule[i, day, "noon”] for i in free_times.index)

afternoon = quicksum(schedule[i, day, "afternoon”] for i in free_times.index)

m.addConstr(noon + afternoon == 9)

evening = quicksum(schedule[i, day, "evening”] for i in free_times.index)

m.addConstr(evening == 2)

i in free_times.index:
for day in days:

m.addConstr(total hours <= 2 * (1 - off[i, day]))

n free_times.index:
for day in days:

for hour in part times:
m.addConstr(schedule[i, day, hour] + off[i, day] <=1)

1 free_times.index:
for day in days:

for hour in part times:

m.addConstr(schedule[i, day, hour] <= binary free times[i, day, hour] * (1-off[i, day

1 free_times.index:
r day in days:

m.addConstr(schedule[i, day, "noon”] + schedule[i, day, "afternoon”] <= 1*(1-off[i, day
] + schedule[i, day, "afternoon™] <= 1*(1-off[i, day])
'l + schedule[i, day, "evening”] <= 1*(1-off[i, day])

m.addConstr(schedule[i, day, "morning”
m.addConstr(schedule[i, day, "mornin

Ja 09
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d=2 i=1d=2 d= d=2

N

total hours_all , day, "morning”] for i in free_times. index for day in

rank2[1i] ’schedule[l, day, “mgun“_ for i in free times.index for day in
rank3[i]*schedule[i, day, "afternoon”] for i in free times.index for
rank4[i]*schedule[i, day, "evening”] for i in free times.index for day in days)

m.setObjective(total_hours_all, GRB.MINIMIZE)

m.optimize()

Goi solver dé giai bai toan






schedule_out = {"NAME"™: [], "MON": [], "TUE™: [], "WED": [], "THU":
for 1 in free_times.index:

schedule_out["NAME"].append(free_times["NAME"][1])

for day in days:
if schedule[i, day, "morning"].x
schedule_out[day].append("&h-
elif schedule[i, day, "morning"].
if free_times[f'{day}_OuT'][1
schedule_out[day].append("6

print(data)

data.to_excel('schedule_out.xlsx', index=False)

schedule_out[day].append("eh-14h")
elif schedule[i, day, "morning"].x < .5 and
if free_times[f'{day}_OuT'][i] == 13 :
schedule_out[day].append(“9h-13h")
elif free_times[f'{day}_OUT'][i] == 14:
schedule_out[day].append(™18h-14")
elif free_times[f'{day}_IN'][i] == 11 or
schedule_out[day].append(™“11h-15h")

schedule_out[day].append("18h-14h")
elif schedule[i, day, "morning"].x < ©.5 and
if free_times[f'{day}_IN'][1] == 11:
schedule_out[day].append(™11h-18h")

schedule_out[day].append("“18h-18h")
elif schedule[i, day, "morning"].x < .5 and
if free_times[f'{day}_OUT'][1i] == 13:
schedule_out[day].append("12h-13h")
elif free_times[f'{day}_OUT'][1i] == 14:
schedule_out[day].append("“12h-14h")
elif free_times[f'{day}_OUT'][1i] == 15:
schedule_out[day].append(™12h-15h")

schedule_out[day].append(™12h-16h")
elif schedule[i, day, "morning"].x < ©.5 and
schedule_out[day].append("12h-18h")
elif schedule[i, day, "morning"].x < ©.5 and
if free_times[f'{day}_IN'][1] == 14:
schedule_out[day].append(™14h-18h")
elif free_times[f'{day}_IN'][1] == 15:
schedule_out[day].append("15h-18h")
elif free_times[f'{day}_IN'][1] == 16:
schedule_out[day].append(™16h-18h")

schedule_out[day].append(™16h-18h")
else: schedule_out[day].append(™OFF"™)
data = pd.DataFrame(schedule_out)
print("\nLich 13m viéc clGa cadc nhan vién:")

and schedule[i, day, "noon"].x < @.5

[1, "FRI": [I}

and schedule[i, day, "noon"].x > ©.5:

schedule[i, day, "noon"].x > ©.5 and

free_times[f'{day}_OUuT'][i] == 15 :

schedule[1i,

schedule[1,

schedule[1i,

schedule[1i,

day,

day,

day,

day,

"noon™].x > ©.5 and

"noon"].x < ©.5 and

"noon™].x < ©.5 and

"noon™].x < .5 and

schedule[1i,

schedule[1,

schedule[1,

schedule[1,

schedule[1,

and schedule[i, day, "afternoon™].x

day, "afternoon”"].

day, "afternoon”].

day, "afternoon”].

day, "afterncon”].

day, "afternoon”].

A

>

and schedule[i, day, "evening"].x

.5 and

.5 and

.5 and

.5 and

.5 and

schedule[1i,

schedule[1,

schedule[1,

schedule[1i,

schedule[1,

day,

day,

day,

day,

day,

"evening"].

"evening"].

"evening"].

"evening"].

"evening"].

e.5:

e.5:

e.5:

e.5:

e.5:



Két qua

NAME | MON | TUE | WED | THU FRI
A 6h-14h  6h-14h  6h-10h  6h-14h  6h-10h
B 10h-14h 10h-18h 10h-14h 10h-18h 10h-14h
[o OFF 6h-14h  6h-14h  OFF 10h-14
D OFF OFF o9h-13h  OFF OFF
E 16h-18h OFF 10h-18h 12h-18h OFF
: o9h-13h  OFF oh-13h  10h-14  OFF
G 6h-14h  OFF 12h-16h 12h-16h 9h-13h
H OFF o9h-13h  OFF OFF 9h-13h
[ OFF 6h-10h  OFF 6h-10h  6h-10h
) 15h-18h  OFF 10h-18h 9h-13h  10h-18h
K 10h-14h 10h-14h OFF OFF 10h-18h
1L OFF OFF OFF OFF OFF
M 6h-14h  11h-15h OFF OFF 11h-15h
N OFF 10h-14  9h-13h  9h-13h  9h-13h
0 oh-13h  OFF OFF OFF OFF
P 11h-15h 11h-15h OFF 11h-15h OFF
Q 10h-14h 10h-18h 6h-14h  6h-14h  6h-14h



Thank!

Code, slide va dir liéu dau vao:
https://drive.google.com/drive/folders/12vbTpCU2u
OHoDu4p/8kj U9S4EWT5KH2?usp=drive_link
Tham khao:
* Vidu trong slide:
https://www.gurobi.com/case_studies/complevo

-optimal-workforce-planning/

« Bai todn duoc lay cam hing tir HUSCafeteria

* Nguon dir liéu: lay tir lich dang ky gio lam hang
tuan cua cac nhan vién HUSCafeteria



https://drive.google.com/drive/folders/12vbTpCU2u0HoDu4p78kj_U9S4EWT5KH2?usp=drive_link
https://drive.google.com/drive/folders/12vbTpCU2u0HoDu4p78kj_U9S4EWT5KH2?usp=drive_link
https://www.gurobi.com/case_studies/complevo-optimal-workforce-planning/
https://www.gurobi.com/case_studies/complevo-optimal-workforce-planning/

