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IBM 370, 30XX, 43XX. .1

2.CDC Cyber 170 Series.

3. Honeywe116000 Series. Leve\66.

4.Honeywell 1100 Series EXEC-8.

5.DEC-VAX.

.6. PRIME 250-11thru 850
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CPM Scheduling, by Data Consultants. .1

2.PMS-11, by WPL Associates.

3. Event Cruncher, by Notforhire Software.

4. Critical Path Schedule, by A-Systems Corp.

5. Micropert, by Ambrose & Assoc.

.6 Easi- Path, by Enineering Analysis Software Consultants
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|. Harvard Total Project Manager (40 percent).

2. Microsoft Project (16 percent).

3. Time Line (14 percent), and

.(4. Super Project (13 Percent
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|. Operate onan IBM AT or PS/2.

2.need 6-I0k of memory and a hard disk to effectively manage projects.
3. analyzt: projects that Contain 500-1000 tasks and 200-300 resources,
4. Produce Gantt and PERT charts.

5. automatically level resource- Constrained projects. and

6. Contain a wide variety of report customization options.
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|. Open Plan.

2. Promis.

.3. Primavera Project Planner
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.2. Who/ What/ When
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HWelcome to QSB+ (Quantitative Systems for Businese Flus)!
You may chocme from follewing management science decision support systems:
Code Code
Mao. Program Ho. Program

=m>] -- Linear programming 89 =- Inventory theory

2 -~ Integer linear programming A -- Queuing theory

3 == Transchipmant problem B -- Queuing system simulation

4 -- Assignment/Travel-salesman C -- Decision/probability theory

£ —- Network modeling D -- HMarkov process

6 -- Project secheduling -- CFM E -- Time series forecasting

7 -- Project echedullng -- FERT F -- Specify printer/dieplay adsptar

B -- Dynamic programming G -- Exit from QSB+

MNote: Use option F tn specify if you de not have an IBM graphics primter or
color/graphics adapter. This will make screen/outpute less canfusing.
Frograms 1 to 4§ are in 9SB+(1l), Programs 5 to E esre in OSB+(II[]).
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2 B
3 C
4 D
5 E
6 F
7 G
8 H
9 I
10 J
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Normal Crash
cost cost
2000 2500
3000 3000
4000 5000
1200 1500
2000 3000
3000 3000
3000 3700
8000 8000
700 1600
1500 2000
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1000 1050
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Welcome to your CPH Project Scheduling Decision Support System!
The options available lor CPM are as follows
If you are a first-time user, you might benefit from option 1

Function

Option

Cuw JNou b wN =

Overview of CEH Decielon Support System
Enter new problem

Read existing problem from disk letter
Show input data

Solve problem

Save problem on disk letter

Modify problem

Show final solution

Return to the program menu

+Exit from QSB
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Please name your problem using up to 20 characters ? Constriction !A project Construction an AON () or AON (2)
network? 1

How many activates there in project Construction (including dummier)? 12

What is the maximum node number in your AOA net work? 8

Ja aic lailelyo wanlgll culabijAl ¢jo degano dunbill e jalAi caguw ENTER lheng wlibwl ede JS JlosSiwl aes -4
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CPM Entry for Construction -- AON Format Page: 1

Activity Activity Normal Crash Normal Crash

number name duration duration cost coat
1 <A B <5 > <3 > <2000 > ¢2500 =
; <B > < > <4 > <3000 > <3000 >
: :g > <A > <7 > <4000 > =5000 >
- b > <3 > <2 > <1200 > <1500 >
: ES <7 = < > <2000 > <3000 -
2 <F = <5 = <5 > <3000 > <3000 >
<G > <4 > 3 > <3000 = <3700 >
8 <H > <3 > <3 = <8000 = <8000 >
?n :g : <9 » <6 > <700 » <1600 >
<11} = <7 > =1500 > <2000 >
%i <K ? <8 > <6 = <500 » <1500 5
<L > <10 > <9 > <1000 * <1050 »

J16 (o loyani gi il (gulidl v sac ) dauiilll gy iliill coléle ayaail Sl dibli jaail ENTER e el
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Precedence Relationships of AON Network for Construction Fage: 1
(You may enter in any seguence)
Relation number Immediate praceding Immediate Bucceading
activity nunber activity nunber
1 21 » c g >
2 <1 » cd >
3 <7 * <f >
4 <7 » B >
5 <3 » <7 5
& <5 > <11 =
7T <d > <@ >
a <g » g »
9 <6 » <9 »
10 <f > <10 >
11 <f :] <10 >3
12 =7 > €12 >
13 <10 ¥ =12 ¥
14 <9 b €]l »

CPM. aoliyy 315 drwlwill caljliell LI 6 431 630 3geil alian sl Lle i SPACEBAR Ul el -6
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Option Menu for Solving construction
when Solving a problem, you have the option to display the

intermediate results. Up to 10 Critical paths can be displayed if
multiple CP exists.

Option
| Solve and display the intermediate results.
2 Solve without displaying any result.
R Print the final Solution
4-...... perform crash analysis.
S Return to the function menu.

Wl 10S Jga3 JSuis 5 Jall jgall e jabsy caga ENTER e nelg Jolll ol jliish as -9

CFM Analysi= for Constructien Fage 1

5

Aotiviky Activity {Earliest Latest |Earliest| Latest Ellck__
No, Hame Exp.Time Varisnce| Ztart Etart Finish Finish LE-ES
% : :i.ﬂﬂuﬂﬁ 0 c +2.00000) +5. 00000 | +7.00000 | +2 . 00000
- 2 +a.gﬂﬂﬂﬂ 0 b +6.00000| +4. 00000 | +10. 0000 | +6. 30000
LO0000 O Il'.'l_ D_ +B.00C00|+8.00000 |Critical

3 D +3.00000 © +5.00000| +7.00000| +8. 00900 |+10. 0000 +2., 00000 |
2 E +1.00000 0 +5.00000| +192.0000| «12 . 0000|426, 0000 | +1 ¢, OGLD
F *E.Qﬂﬁﬂu Q +E. 00000 1E.ﬁﬁ$ﬂﬂ=*13.ﬂcﬂﬂ +13.0000 |Critical

7 G +4,00000 0 +8.00000) +20.0000| «12.0000|+24.0000]+12. 0000 |

;] H +1.00000 © +8,00000| «10.0000| +11.000¢]+13. 0000 #2.00000 I

9 I +9. 00000 O =13 . 00060 *17.0000| +22.0000(+26,0000] 4. 00000 :
10 J +11.0000 © *13.DDCD5+I].DDDQ|+EQ,GGGU +24. 0000 Critical
11 K +8._D0DDO © “22.0000] +26. 0000 +30.0000|+34. 0000 | +4 . 00000
lEZ L +10.0000 O ~24.Gﬂﬂﬂf+14.ﬂﬂﬂb *3#.00ﬂui+31.nﬂﬂﬂ Critical

[ Expected completion time = 34 Total cost = 30000 l
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Critical paths for Construction with completion time= 34 Total cost= 3000

CP#1.C-F-J-L

Ll SPACEPAR (31 650 lnenll a2ig. Crirical j51l agaell 6 lawlol LigiSall Lo jluall Lle dajall daubilll of sy
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§i) 32 \lip jlisk 09.(34 Jar (u daréd gag) alls g ol jlil oy Al yAdsall cudgll Jgbo e JIgw el cidey wagu
Wb @i 26 dlSuiall i dblidl Lo jaky wguw ENTER Ll henl g (a6 logy 32 L)l ggitall jlail ci6g ey Ligliho
a0l Jganll (debhll ulg) dubidl Sle ok Gin (N) W dibyl eb yaall Jall deball 6 )i Jo Jgo JIguug
Jac Lo gl ge JIgw go daudilll A163i dhd jali wgw  Llc SPACEPAR henll ae1 . awadill ey dSuiil
AW gaill Ll JaTl yauadi



For this crash to reduce 2 time unit(s):

Crash activity J 1time unit (s). New duration = 10, Incremental cost : 12S
Crash activity L 1time unit(s), New duration : 9, Incremental cost = SO
Critical paths for Construction with completion time = 32 Total cost = 30175
CP*.C-f'-J-L

Completion time without crash for Construction is 34

Row many time units do you want to reduce (0 to end) ? 5

PERT aolpll desljog ausi wgluwi aolip :Lili

JLuall (o3l (6) @y Juad! lolai ailiito gog . Jud ¢po Lol ipdil Sill aolipul el jlisl dails a (7) ady Jsawll ojc 6)jlc gmg
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1 A 3 5 7 -
2] B 4 4 5 -
=8 I 5 8 10 .
4 D ) 3 2 A
5 E 5 7 9 A
6 F 4 5 6 C
7 G 3 4 3 C
8 H 3 3 3 DD
9 | 9 9 12 FH
10 J 10 n 12 FH
| K 3 " El
2] L 10 2 G
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The aptiana available for PERT are as follows.
If you #re a first-time uaer, pou might benefit from option 1.

Optien

W

e

(=" -N: RSN R - W N

Overvicew of PERT Decision Support System
Entar new problem

Read emiating problem fzom diak{atts]
Show input data

Solve problem

Save probler on dish{ektta)

Modify problem

Show final solution

Return to the program mend

Exit Irom QSB+

Function

CPM. aolip ciligSo go jusS 30 | agluiniy SAllg
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Please name your problem ue’ng up to 20 characters ? Construction

lo project Construction an AOI (1) or AON (2) network? 1

How many activities Are there in project Construction (including dummies)? u

What is the maximum node number in your AOA network? 8

Aouiil gy Jayyi A dpen) | plgall ¢yc 6jlc @9 dlouii | plaiVlg cayll ¢ilaal 2ac ge b Jlgw ¢llio L’Ji Lo Jhoy
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Activity Activity

number

1 <k
2 <B
3 <C
4 <D
5 <E
& <F
7 =G
a8 <H
9 <1
10 <J
11 <K
12 <L

name

VYV VYV YWYYVYYNYY

PERT Entry for

Start

nods

<]
<]l
<]l
<2
2
<7
<7
<d
<5
<5
<3
<8

¥ W W W WY W W W W

End
node

<2
<4
<7
<4
<3
<5
<8
<5
<3
<B
<6
<6

V W WV YWY NY Y Y Y Y Y
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Construction -- ACA Format Faga: 1
Optimiastic MostLikely Pesaimistic
tima time time
<3 = <5 » <7 >
< > =g > <5 >
<5 » <R > <10 -
<D > 3 > £4 -
<5 » L7 > <9 >
<} » =h » <b >
<3 » wd > =B >
<3 > £3 » £] >
<9 » <9 > <12 >
<10 » <11 > <12 >
<6 » <8 ? =11 >
<8 = <10 > «12 =
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FERT Analysie f{or Construction Page 1
Activity Aobivity -.[!-'.a.-!:sut Latast |Earliest| Latest Slack
Mo, Mama |E=p. Time 'v'ar'.ann-: +mTt Start Finish | Finish L5-E5
1 A «5.00C000 +0.44494 |0 +1.83324|+5. 00000 | +6. B3334{+1.83334 |
r B +4_ 16867 +0.02778|0 +5 . 66667 | +4. 1G66T [ +9.B3334| +5. 6EELT |
3 C «7.83333 +0_ 504440 +238E-0B8| +7.83333 (+7.83334|Critical
] D =3 . 0CO00 +D 11011} #5 Jl*6.83334| +BE.D0O000 | +9. B3334] +1. 83334
5 £ +7.00000 +0.44444|+% cooD0|+18, 6667|+12 0000 +25.666T|+13 . 6667
B F +5 0ODDDQ +0.111110+7 B3:33|+7.83334)+12 8333 |+12.633)|Crltical
7 G as SOODO0D  +D . 69844° T ENIIX]e39 33 (12,3333 |+23.8333|+11.5000
a H +3,00000 O 8.9 al+9.82334|«11.0000)+12.8333|+1.B3334%
'S +9.50000 +0.25000]« 1 11e16 67| +22.3333|+25. 6667 +3.33333
19 3 {=11.0000 +D.L3111)}+12_.B333[+12.8333'+23.8333(|+27 8331} ritlical
11 |4 0 16667 +0_69445)¢22 333325 6667,+10.5000|+33.8333]1+3.33323
13 L 10 D000 0 34344 «23 . A¥33|423 3333/ +77,8333(+33.8333|Critcical
Expactsd completion tima = 33 811734
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Critical paths £or Construction with completion time = 3.83334

CP #1: (with variance =1.361111)

C-F-J-L

Leninleyjgilcjgo ail Laila yajiar gallg (1.38111) cpliillg (agy 33.8334) g9 uirall jlail cudg bnuugio arvgs sallg
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Option Menu for Solving Construction
When solving * problems, you have the opt ion to display the intermediate
results . Up to 10 c ritical paths can be displayed if multiple CP exists.

Option
| Solve and di5play the intermediate result
2 s Solve wither displaying any result
R Prt..the final solution
e, Pet Probity andye1
5-...... Rust the Return to the function menu
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Expected completion time = 33.83334

\What is your project schedule time (type 0 to end analysis) ? 30

Pl JIguw cliac) dinyo LAl (JoAii Silg dulill abyl jalai ENTER e honllg Jloll Juw e (30) doysll Jba) appa1é
N) A oyl oS3 T Sl 13Smg Alio 33 daudll Jio

*For CP # 1Variance = 1.361111 Standard deviation = 1.166667 Probability of finishing within 30 18 5.112886E-04
Do you want to enter a new scheduled completion time (Y/N) ? Y

What is your project schedule time (type 0 to end analysis) ? 33

*For CPU 1Variance = 1.361111 Standard deviation = 1.166667

Probability of finishing within 33is .2375311



Do you want to enter a new scheduled completion time (Y/N) ? N
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