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ABSTRACT
Smooth production planning and control in jobshops has been hindered by inherent

problems and peculiarities that surround management decisions in meeting the
organisational objectives while satisfving the customers’ requests.  In solving these
problems and streamlining the peculiarities. this study has developed mathematical
models for eight strategic decisions that are pertinent in effective production planning and
control in jobshops, These strategic decisions are: Demand Management, Manpower
Planming, Tools and Equipment Planning, Material Regquirement Planning. Job
Scheduling, Cost Estimation, Due Dates. and Floor Shop Control and Record
Management. Demand Management Model that was developed. determined the optimal
forecast hour of demand and the optimal gquantity of materials needed in the planning
horizon wsing Exponential Smoothing Technique as the basis. The Manpower Planning
Model determined the optimal number of manpower and its associated cost. The model
permits internal transfer of full-time and pan-time manpower with utilisation of excess
and make up for shortage labour-hour, which served as control measure. Tools and
Equipment Planning Model was also developed through which the optimal quantity ol
Tools and Equipment and cost, based on purchase, hire or contract strategy were
determined. The development of Materials Requirement Planning Model was done and
the optimal quantity and cost of material were determined based on modified Economie
Order Quantity Model. A job-scheduling model was among the models developed o
determine the commencement time and minimise the makespan with inclusion of a
dynamic operational schedule and re-schedule of jobs based on priority and first-come-
first-served principle. Cost Estimation Model based on modification of Aderoba

{(1997a)'s model with irclusion of bargaining permissibility was developed. A due-date
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model was formulated by modilying Akinnuli and Aderoba’s (2000) model to include
uncertainty in due dates and job crashing through adjustment of manpower, tools and
equipment, and the scheduled jobs, A shop floor control and record management tools
were designed to assign shop-order priority and work-in-progress quantity information
for effective control in the areas of job location, shop order, accounting, efficiency and
facility productivity. The tools track and monitor the flow of jobs, tools and equipment,
material and manpower in the svstem. The cight (8) models were integrated using a
heuristic method to evolve a hybrid model, Based on this, a sofiware, JOBSIS 2007, in
PHP (Hypertext Preprocessor) programming language, which costs maximum ol 16% of
the existing proprietary softwares, was developed for rapid implementation of the model.
The validity of the model was tested using a jobshop located in Osopgbo. Osun State,
Nigeria. The period used for this purpose was classified into pre-implementation and
implementation period. Pre- and Post- implementation resulls were compared using
ANOVA, with the resulis from the implemeniation period, Based on this, it was revealed,
among other things, that the model developed has enhanced capacity utilisation,
improved marginal profit and created adequate records and documentations for planning
and control of production activities in the company. This study finally recommencded

salient points that could promote efficient usage of the model.
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Fig. 4.1 Histogram for Distribution of Jobs on Quarterly Hasis

Table 4.1 above reveals that production of machine parts has the highest
percentage of 28.4 while production of metal chairs and metal windows were seldom
done with 1.1% each. This information provides job records that are not previously
available, 1o guide shop manager on production planning and control of the company
o make adequale provision for the resources that are needed for the execution of
highly demuanded jobs.

Table 4.2 and Figure 4.1 show significant difference between the changes in
demunds between Q. | and Qtr. 2 (- 2.3%) and the changes in demands between Cir.
Jand Qtr. 4 (9.1%). This shows that there is a fall in demand in Qtr 2 when compared
with Qtr, 1, this might be due to loss of customers’ poodwill because of poor
performances of the company in meeting most of the due due dates in Qtr. [.
However, there is significapt increase in demand in Qir. 4, when the model was used

for production planning and control. This significant increase (9.1%) might due to
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I This result conlirmed the observation of Weber ¢/ al. (1921}, Choi and Hartley

-

poodd performances ol the company in meeting most of the due due dates in - Qur. 3,

{1995y and Akinyemi et ol (2002) that firm’s conformance 1o their due due dates on
prior job is a signilicant reputation which sitract new jobs,
LIVARIATION BETWEEN DUE DATES AND COMPLETION DATES
451 Variations in Quarter |

Table 4.3 shows the code of the jobs processed in Qir. 1, the date of arrdival of
each jub, the day the customers were promised to come and collect their jobs (due
idates), the actual date the job was completed and the variations between the due date
and the actual date of completing their johs,

Table 4.3 Iue Dates of Johs Processed in Quarter 1

Jdob | Arrival e Completion | Variation

Mo Dhate Date Date Al
01001 | 090107 | 120107 | 170107 |5
012 | 0%0107 | 100107 | 130107 | 3
DL03 | 01T | 120107 | 120107 0
LA | 150107 | 160107 | 170107 I
L T I O R A B 0
G | 150107 | 170107 | 180107 I
DUNT | 184107 | 1940107 [ 1901097 [0
01008 | 2401707 | 250107 | 20001107 4
001 | 06207 | 0707 | 0RRA7 2

D202 | 13R207 | 150207 | 210207 6
nlmm 1202007 | 140207 | 160207 |4 _
0204 | 130207 | 150207 | 150207 0
02005 | 150207 | 210207 | 230207 2
D06 | 21ARNT | 23007 | 230207 0
03001 | 070307 | 080307 | 120307 q
03002 | 1200307 | 1900307 | 1410347 0
03003 | 120307 | 130307 | 160307 3
03004 | 130307 | 150307 | 150307 0
03005 | 1480307 | 1503407 ) 190307 i
03006 | 200307 | 220307 | 230307 I
03007 | 200307 | 260307 | 300307 (4
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432 Variations in Quarter 2

In €xr. 2 nineteen { 19) jobs were processed Table 4.4 shows the code of each
of the jobs, the dates of arrival, the due dates, the actual dotes and the variations:
between the promised and the actual dates,

Table 4.4 e Dades of Jobs Processed in Quarier 2

~ Jub
I

Arrival
Date

e Date

Completion

Date

Varialion

LER

ORAM200T

05042007

I 1 20y

002

03042007

0042007
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LIBELE]

(042007
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13042007

[0 F0ENT

1304773007

1804720807

Lk

| /2007

13042007

14:04/2007

HERHIHE

| 1 2007

120472007

160472007

04007
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18042007

180472007

(4008

| 602007

44005
05/001
051002
05003

2504 YT

180472007
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Ll =

F

2AE2007

DAAI5/ 20607
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14572007
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1A T

R e

162007

e e T

By 2

1514

G5 A200T

TRA52007

IR 20007

A5AMIS

[ G5/ 2007

17052007

TS 2007

OG0

UM 20007

112007

14062007

Tad |

A2

(MM 200N

62007

| 202007

=1

DGANRS

| 20 2007

14062007

1 3062007

OG0

| 3062007

15622007

150620807

D005

2062007

2TG2N0T

290062047
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413 Varintions in Quarter 3
Dhuring Otr, 3, when the model was implemented, twenty (20) different
®
jobs were processed. Table 4.5 shows the jobs no, amival daies, due dates,

actual dates of completion and the variations that oceurred between the due

dates and the actual dates.

Table 4.5 Due Dates of Jobs Processed in Quarier 3
diil Arrival e Dale | Completion | Yariation
No [hate Date
07000 | 372007 | OSAT2007 | 05072007 |0
074002 | 4/07/2007 | 06072007 | 06072007 | 0
07403 | 09072007 | 11072007 | 13072007 |2
0704 | 09072007 | 12072007 | 12072007 | O
070005 | 11707/2007 | 120772007 | 15072007 |3 "
070G | 250072007 | 206072007 | 20072007 | O
(R0 | OBAE2O07 | OS082007 | D9082007 | O
Q8002 | ORAEZONT | L2082000 | 1 1AOR2007T | -1
0003 | 1DR2O07 | 160852007 | 1OR2007T | O
O | IaME2007 | TRAOS2007 | 19082007 1 |
ORA05 | 162007 | 18082007 | 19082007 | |
08000 |- 20/0R2007 | 2280852007 | ZT0R2007 | O
09001 | 032007 | 06/09:2007 | 0TAON2007 | |
0002 | TOMR200T | 12003007 | 14092007 | 2
08003 | DARG0T | ISA0007 | 150%2007 |0
09004 | TRDR2007 | 19092007 | 20092007 | 1
DOAONE | TRM92007 | 190972007 | 20092007 | |
OW006 | 19092007 | 21092007 | 21092007 | 0
O900T | 19082007 | 2000002007 | 24092007 | 3
On0R | 26092007 | 29092007 | 29092007 |0
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434 Variations in {jll;an':'r 1
Table 4.6 shows the jobs no, arrival dates, due dates, actual dates of .

completion and the variations that occurred between the due dates and the actual dates |

for the jobs that were processed in Oir, 4,

Tahile 4.6 [ue ates of Johs Processed in Qua rtt.r 4 .

[ b
Mo

Arrival
[hate

e Diade

Completion
Date

Varistion

10001
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041 2520407
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Variations between the due dates and job completion dates, that is, the [ailure

o meet the due dates that ocourred in the four guarters were statistically analysed fio

find if there is significant difference between the variations that occurred when the

model was nol use (Pre-Implementation Period) and when the model was used

{Implementation Period). This is shown in Table 4.7 using ANOVA (Analysis of

Yoriation)
Table 4.7 Resulis of ANOVA in Jobs Doe Dales
Multiple Comparisons
Deperndard Variable: Variation babwaen Promisad Dale and Cay of Job Comgliation
[y HEO
Mear
Differance i#5% Confidenca Injeral
I} Typa of Cuarier ) Typa of Cuarier [ 5id. Erroy g Lower Boursd | Uppar Bound
U ] ey et ) e
E‘“;ﬂﬁ;ﬁﬂf;f"'""'“ 1asEz4r| 45337 015 2069 25836
ot Comouten %) wsasett|  atess o0 #258 6218
E;::Lft:r;':m'““' o 3”5;;;;;?'”“' .0G524 | 45044 097 -1.2995 11090
ﬂ“;::;aulﬁ':ﬂ'“"ge 130000 4BA8E 03z na1s 25185
rg::ptg‘;'“'"“‘“ pazesT| 43030 007 2980 2 5891
il ol WCET - T o1 2 58 - 2069
Em:nl Frousagaof | 4 appaoe|  ecass paz -2 5185 - 0815
guggsp':nqu'"““' 42857 | 4zaE2 a0 - 9850 1.2421
A camputen, T of Compen | vszev|  asene 003 26218 - 425
E;:;:I’I:rr"’“"g' o jazesr| 43130 g7 2 5501 - 2980
ot Computery | ctzes | amasz| e | vz .?m

" The maan difarence s significent ot the 05 lavel,

e ANOV A results presented in Table 4.7 revealed the [ollowing Statistical facts:

i, There is no significant difference between the variation that occurred

i e, 1 oaned Che 2 { (LT = 0005 )

[



il There is significant difference between the variation that ocourred in
Ot 1and Otr. 3. (0.015 < 0.05).

iii.  There is high significant difference between the variation that occurred
in Otr, | and Qer4 (0.003 < 0.05).

v, There is significant difference between the variation that occurred in
OtF. 2 and Oir.3 (0,032 < 0,05).

v,  There is high significant difference between the variation that occurred
in OQtr. 2-and Qur, 4 (0.007 < 0.05)

vi.  There is no significant difference between the variation that occurred
in . 3 and Q. 4 (0,990 > 0.05)

The 17 statistical fact that there is no significant difference between  the
failures 1o meet the promised dates that occurred in Qtr, | and Citr. 2 implies that the
method used [or predicting due dates in these two quarters has not improve the
siluation. However, 2™ and 3" statistical facts that there are significant differences
between the lures 1o meet the doe doe dates that oecurred between Otr. T oand O, 3
lsey ccurred betwern CHe ) el Oir, A showe thal the Failures snamomesed o (e 3 aed
i, 4 when compared with failures (O, 1. This also was the case when failures in
Qir, 4 were compared with failures Qtr, 1 and Qir. 2. From these facts, it can be infer
that the model used Lo predict due dates in Qi 3 and Qtr. 4 has greatly reduced the
failures in meeting the due dates that was ohvious in Qir, | and Qtr. 2.

The study also investigated failures in meeting due dates for this company.,
these were due (o jobs characteristics. From the ANOVA resull, shown in Table 5.8, itl
shows that there is no significant dilference between the dates variations and the job
characteristics (D034 =< 0,05}, This shows that variations between the due dates and

jobs completion dates of the company did not depend on the job characteristics but on

107



mmalgamation of various strategic decisions as done in the model developed. This

eoifirmed the position of Chang (1994) that to have an effective mle for due date

determination, production managers of jobshops should develop a mile that will base

on the characteristics of their own production system - and nna|y5i5 ol the historical

Mean

Lane F Sig.
4,345 1,880 [iEr]
220

production dita.
Table 4.8 Variation in Dates and Job Characleristics
AMNOVA
Varalion between Promized Date and Day of Job Complellon
Surm of
e Squaras ol
Hebwesn Groups 57.150 13
Wilhin Groups 1684.304 74
Todal 221.455 a7

44 CAPACITY UTILISATION IN THE JOB SHOP

The study also analysed the capacity utilisation of the company during the Pre-

Implementation and Implementation Period, Table 4.9 shows the available manpower

hawr, the used hour and the percentage utilised. While Table 4.10 shows the available

equipment hour, the used hour and the percentage utilised.

Table 4,9 Capacity Ultilization: Manpower

Selen | QTR QTR T} T QR4 -
Avail- | Used | % Avail- | Used | % Avill- | Used | %% " | Avall- | Used | %
nhle {hrx) | Usesl | mhie {hre) | Used | nlsbe {hrsp | Used | nble (lira) | Hsed

| b=} (hes) | qhes) | fhen) | (Wrs) (hrsh 1 (hrs) fhrs) |

Design & | 1440 in2 T.08 | a0 12 .98 1440 13 5407 B4 20 | &3

ineerin

Tuming | 1440 [ 95 | 660 [ 1440 [ %0 [625 | 1440 |80 [ 556 | 1440 | 115 | 799

Miliing Qi a2 BS54 | 960 kL 823 | S A 313 Qi S [LIET]

Welding & | Q60 132 13,75 | 960 L 11.35 | i 148 15.42 | Wl 159 | 1625

| muns

Azsembly 1 o9 50146 1920 15 5.99 1920 | &7 d.53 LR 127 | a6l

Afishing | | | ) ) i o,

Elerical | 1440 |38 {194 | i4in [36 | 181 | 1440 |57 1257 [ida0 | M 1236

Wicwl 440 | 20 1.39 L 1.4 |440 | 37 1.57 f44 | 181

I8



Tahle 4.10

Capacity Utilisation: Equipment

e ———

ssmsamaseina

Section | QTR 1 = QIR2 OTR3 QIR+
Avall- | Used | % Awall- | Used | % Avall- | Used | % Avall- | Used | %
nhile {birsi | Used | alble (lerz) | Used | able {hrs) | Used | alde ihrs) | Lsed
{hrs} (hrsj | {hrs) (hrs} | (hrs) (hrs] | (hrs) (hrs)
Deslgn & | 1440 2| 708 | 1443 | BE2 | VYR | 1440 | 507 | 587 440 | 13 | E3D
Engineering,
Turiing 6l |95 | 9.90 | %6l 2 938 | 960 Ea3 | 556 | Wl 115 | 11.98
Milling 4Rt B2 17008 | 480 79 1646 | 480 625 | 3.13 | 480 i FLIN
Welding & | 1440 132 | T | 1440 | 109 | 7.5T7 | 1440 I0L28 | 1542 | 1440 | 156 | DOES
Cutli
a\:u-ﬁnn!i'.‘ll_-f [ E L] 5 iBR 14411 115 7.9 1440 i, 014 4.8% 1l id 127 R.E2
(& Finishing | I T L. .
Elegirical A%k 24 5.53 AR b .42 HED T.71 257 _-_I!l] 4 T.08
| Wil AR 20 4,17 | 480 &3 470 | 480 771 | 257 | 48D ] 541

From the capacity utilisation tables shown above, it can be deduced that there

is under utilisation of resources in both manpower and equipment. However, there

wis gradual increase in the percentage of capacity utilised during the period of using

the model (ie. ir. 3 and Qtr. 4). This is well illustrated in Figures 4.2 and 4.3 for

ench section of the company.

Capsckty Utlilaation: Manpowor

"
B
iy =
1] r'-'--—i-r\_. '
%
(] T —_— -
el
B peme S S
T
i
E
0 — ————
T
Fig. 4.2 Capacity Utilisation: Manpower
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Capacity Utllisstion: Equipment

e e el e R, —m—— e F—

+
_-J 15 1
k _.._|.r” " £ _- s SR
B |——— - s
. , !
AN i 1 |
i ':"" i . i
-1 } = A L1
o i R ! i —-—I:lnlp-l-'dﬁn-uhmrltql
it sl Rl S | Tiswira
3 Ty Wity |
1 s B | % Bt H VWaktieg fued Cadlig |
el Koo | = Add Tl g |
= . L ; o Pt | |—=— Elmowisal Wi
= TR PR T | wi— Wiad Wioew

ik

Fig. 4.3 Capacity Lltilisation: Equipment
45 CASH FLOW IN THE JOBSHOP

One of the problems in jobsheps and in particular in the cc:mp?ld'l}' used As case,
study, was deficil in annueal cash Mow, the model devclupéd in 1hié mud}l' has an in-
il Facility under Shop Floor Control and Record Management {Section 3.8) 1o keep
records of finoncial incomes and expenditures. From these records, the amount spent
in each gquarter on manpower, material, factory maintenance, factory utilities,
muipment maintenance alse amount that was supposed to be set aside s return on
nvestment on (rctory building and equipment were known. Based on this, Table 4.11

elow was produce

1o



Table 4.11

Cash Flow Analysiz Table

Farticular fHr. |1 ir. 2 ir. 3 (ir. 4
- . l-iud.-;.ﬂ Actunl | Fudpei|  Aciual I Hndﬁd Actusl | Hudged Actual
I | Return On Investment |- (2HRA {2E.84 28 BA 28R 28,840 28,840
y {Fnctory Buikding)
il Return Cin Tvvestiment {67875 (GT.0RT.S) | GPRETS | GTORT.S | 479875 ) 679875
| i Toils & Egarlpenei)
1 | Bullding Malwienonce 2,00 37 AMMh 7 AMM) 16,850 3B 6 15470
Lokl
i Equipmeiil #4,500 RO 50 87100 R4.500 R, 1490 R, 500
Pnbmbemances Lot
Factors LIty Clost Fi500 | 8.0 LEAELH 18,240 17420 8500
i hnnpower Cins 1961 5066 1Ry 500 (R 1905y | 195 7K 195, T
1.|:||::-'r|:|||'ln1.-|.-|Hrrr:| L | E5429.5 ERA21.33 [ERRI2IT.60] 93, 1E0.30 |95 24 98] 122534,
I Tatnl Expeaditure (515,757 (5206400 | SER.TSS | S2046E | 529,962 | 549532
LR E AR 423 K21
e 491040 200,840 o647 1 F26. 250
FrelildLass 24,717 { Lioss) 229,500 | Liossy TR3.04% ¢ Frafin 476, 72T (Profif)
ek 4, 79% { Laoss) A4.08 (Loss) 5,60 ( Prafid) B, T5% (Profit)

Table 4.11 shows that at the end of Qir.) (he company spent the M 515,757

freturn on egquipment amd factory building inclusive) as expenditure and realised &

AR 040 as income a lost of 4,79%. In Qtr.2, ¥ 520,649 was spent and M 291,140 was

malised, a loss of 44.08%, However, the situalion changed in i;}ir. Y and Qtr. 4 when

the company emploved the service of the model. The company made a profit of

600 and B6.75% in Qi 3 and Qtr. 4 respectively. This profit margin was due to

the increase in demand as well as the elficiency of the madel to have taken inlo

‘eonsideration all necessary details to produce a realistic cost estimation far better than

he previous estimation that was based on the manager’s hunches or intuitive. Figere

A4 shows the diagrammaltic representation of Table 4.1 |



ProfitiLoss (%)

-100 I = 1
1 2 3 4
Quarters
Fig. 4.4 Cash Flow Analysis Graph

4.6 SOFTWARE COSTS COMPARISON

I'he comparison of the cost of JOBSIS 2007 with costs of similor proprietary
softwares are presented in Table 4.12. From this table it was discovered that a saving
of o minimom of 83% was achieved with the adoption of locafly developed software,
This high flevel of cost deduvction will atiract the jobshop professionals in the

developing countries that are characterised by low capital outlay.
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Table 4.12: Software Costs Comparison

| SN Software | Manufacrurer | Cost(Equivalent in &) | "o Cost Source
! Reduction by
adopting
| JOBSIS 2007
| | JOBSIS 2047 Exclusive work | # 50,000 - -
A of research |
. Job Master 2008 Link it software | & 300,000 83.353% hotpwww the -joh-master.com
Corp. LSA
3 Exact JobBOSS Exzct Holding | # 465,000 39.25% hitp:/ www . exaciamerica,com
I Morth America
{4 | E2-Manufacturing | Shoptech 5 410,000 87.80% hitpswww shoptech com
| Software Corporation
| 5 DBA Software DBA Software | & 400,000 87.50% hitp:/www . dbamanufacturing.com
Incorpomation
& AyaMNova Avya Nova ad 320,000 24.38% http:/wwow avanova.com
Zervics
Management
Software
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations dreawn from this stedy are hereby
- presented helow
Al CONCLUSIONS

This sty identificd Demand Management, Manpower Planning. Tools and
Equipment Planning, Material Requirement Planning, Cost Estimation, [—.JLH.' Date
Determination, Joh Scheduling and Record/Control Management as salient strategic
decisions thal are pertinent in effective production planning and control in jobshops.
Mathematical models were developed for these strategic decisions, which were also
miegrated using a heuristic method to have a global integrated model, a precursor in
this regard, for solving the problems of jobshops in developing countries, as well as
developed nations, The study went ahead to develop application software named
JOBSIS 2007 for effective and quick implementation of the model,

The resulting integrated model was validated using n jobshop locattd in
ﬂmghrr Osun State, Nigerin. The period used for this purpose was divided into Tour
re; ench quarter consists of three months. Qir. | and Qtr, 2 (pre-implementation
geriod) were used 1o collect the needed data when the production planning and control
the company was based on intuifive of the production manager, During Qtr, 3 and
A (implementation period) dala were collected when the production planning and
of the company was based on the model developed in this study. The results
pre-implementation period were statistically compared (using Analysis of
mrinnce, ANOYA), with the results from the implementation period. Based on this

1son, the following conclusions were drawn:
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vi.

I'hat the company has no provision for quick and eMicient approach 1o
cost estimation, job scheduling and due date determination prior (o HT:
usage of the model developed.

That as a result of poor performances of the company in Qir. | 10 meet
most of the promised dates, the company witnessed a decline -m
demand in Qtr. 2 this resulted o ander-utilisation of resources up:ﬂl
deficit in fnoncisl furmn-over.,

That the company was al the edge of folding up because of increase in
financial deficit from 4.79% in Qir. | to 44.08% in (r. 2! This
siluation was reversed when the medel was used in CHr. 3 and Oir, 4
and the company bounced back with profits of 54.60% and 86.75% for
One. 3 and (Hr. 4 respectively.

That the company experienced gradual increase in demand during the
implementation period which resulted to increase in utilisation of the
PESOLITCES.

That the problem of backlog of uncompleted jobs experienced in Qtr, |
arl Qtr, 2 by the company was highly reduced when the model
developed in this study was used to determine the due dates.

That the model developed was able o provide Tacilities for keeping
records of accepted and rejected jobs; production processes along with

human and non human resounces.,
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5l

RECOMMENDATIONS
Considering the patuwre of the models in this study, the following
recenmmendations are hereby suggested:
i. That during the Set Ljp stage that is, planning stage of
implementation, effort should be made to input acourate and
curtent data, which should be reviewed rom time o time o
reftect changes in shop floor E]il:l'.ullun-
i, That accurate specification of job to be processed should be
made and well input during the Order Stage to ald the system
e either reject or accept the job based on the available
resources and If accepted to produce an accurate production
schedule; job cost and eslimated due date
iii.  That this model is recommended for global utilisation in
solving the problems of production planning and control in

different categories of jobshops given its efficacy.
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Appendix 1 (a)

Sample of Manpower Ullli_ﬁi._’ﬁi:p‘t Card

MANPOWER UTILIZATION CARD
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H-.me “'ﬂlltr"‘“rjiiiil'llllll"‘-I"+1“"‘I"‘-‘-I'I'I'I'+1+1--1 -------- I'I'r--l'l;"l'lﬂlll'r‘lll'lﬂl- 111111111 EEEE RS Akl

I R o e L R R PP [10 4 Lol L] N | TR e A

Daile Joly Crperational Time
ol
nile Gneraiion Oreration B General Comment/Remark hr.'.h' Dperator
Cxmmence ul i . L5
L = bl
Remark by e e O s i b s S e e e b R R e e
N“me'lslg“aium!“d DltE: """""" FREEF$444430 43440 0005 e R R R

——
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Appendix 1 (b) : Sample of Equipment Utilization Card

EQUIFMENT UTILIZATION CARD

T L R o e S Py e SR -
C'rd Hﬂ: lllllllll D“‘E IS’“G“ rrrrrrrrrrrrrrrrr hr: rrrrrrrrrrrrr ;. rrrrr e s R LS L LAl LRl SRRl IR Rl e Rl

Jal When When When When Oiperater’s Mame and
Code Relensed in | Released 0 | Completed | Helensed Ehgnnture

ihe Cenire ihe o The From the
Machine | Machine Cenire

D
Time Lif K

Dare " 2,
Tire

Date
Tirme
Date
Time

Date
Tirme

| Date

i S — e ———

Date
Time

Dhare
Time

Thage
Time

{}m‘r

Time

Dare
Time

e
Time

Mare
Time

Date
Time .
ﬁﬂw - '

== _—

RPN TRON BB . o b i M A T A e :

Name, Signature and RO s A S e A N e A
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Appendix 1 (c) : Sample of Maintenance Record

= MAINTENANCE RECORD

ﬂ'li‘lﬂy ccn‘m::r'!i'!iiilirl'll'll'rl 11111111111111111 LA ERLERERE R E] rerb bbbttt bddidddonnnne FEFFEEERFE TR
Card Not.,......... son e A O L L LTy r—
Daie Type of Lnst of ldle Time af Eqguijpmeni
Mainienunce | Maintenance - Remark by the
Maintenanee | Malntenance | Maintenance Supervisor
Commeice ai End at A
¥
[ |!-"
V
Remark by Centre Supervisor.......o.o. R R R R R S LS AR .
N A A Ry e R i . e MR R R B R B L Sl T
Name, Signature and Date:............. S o R A R o (i L e AR TR A S
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Appendix 1 (d) :

 STOCK RECORD CARD

Sample of Stock Record Card

Type of Materinl::.ooovniin, i e PG eE R
terinl Code:......coevvaenns .

Card MNo:......

lllllll LR R EE R R TRE L

134

[iate iy, Iy Balance | Unii Sapplier’s Mome Recelver's Mame and
Supplied | Supplied | Rejected Price Signature
i
p— e T — - — — — r—




Appendix I (e) @

e s

Sample of Material Flow Record

 MATERIAL FLOW RECORD

]]m.ripliun o I £ o e o e T i AEAERTT
M) Codle 1. oo iomsunsmsn i pimsasiasnsssssss LR
Date Oty Otvin | Released | Released Recelver's Name and
Released Released Stock for Job | for Activity Skgnnture
or ar Code No | Centre
| Returned Returned

Store Keeper” s Comment:. ...

Mamie, Signatuneand ERbes i i i Ve e L T D S
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Appendix 1 () : Sample of lob Card

JOB CARD

s | T e e e N e e R s o e A A e
CREIGMET"S PIRDLES o men s Fas ab e m RErAY T R Dy T A
Cuslomer’s AddresS:. . oviisiisisniis AR PR R E e ot L P -
B T O e s A T o R e e S T S L
JOD OIS o vsnirrisieinipine Card N0t vrrereerrrrrinnnsrnnens .
ﬂpnmﬁun:ﬂ PROCESSING TIME
Sequence Materinl Needed

Cpthmbstbe | Most Likely | Pesslmisele Type L&y

|

Sugpested Due Date Eugg_t.-st_ul Due Date Actual Date of Date of
{Best Scenario) (Worst Scenario) Completion Collection
Amount Charged Amount Depaosit Balance | Remark
Prepared BV vnss e vprmp v sy st v e compmga s et s s n e ann e g
Signature and Pate:. i
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Appendix 1 (g) : Sample ol Factory Utility Card

FACTORY UTILITY CARD

Mame ﬂr Uﬂ“i}'l: ..... EE L EEEERI R AR R R Fatananmann FrbbbbblldddaaEEREREEEEEIT IR Sy ammed s

J‘.[‘ti"'!l}' Cemlres. . s e e LR CIECETCEEEETEE T hRsdlaadEEERI RN Y .
Card N“:. --------------------------- Si) D-IIE Iﬂ“ﬂdiq------------------th}r:--rruu lllllllllllllllllll e

Iyate == s TIME
START ERD DURATICNN Hemark

o i —

5_upuwisnr‘5 BRI e e o s i o S R o m R A A o BN T i

e e B R L e T T e s e e b e T R i
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Appendix 1 (h) : Sample of Staff Personal Data Card

[ STAFF PERSONAL DATA

o )

4 HIGHEST QUALIFICATION: oiiaecves P PP PP

5 DATE OF APPOINTMENT :.eceseerveiasns

f STATUS WHEN EMPLOYED:

7 FRESENT S TR TS i Lt haadaladini il

8 STAFF CODETR, NUH o s s s ssapns snssnsnns

B MM T LY AL AR i e e S

10 CENTRE OF ASSIGMNMENT:...ooniiiivmiiisiiimasnsamnsnanansare

1T ALTERNATE CENTRE(S) OF ASSIGNMENT:

B i e R R s R R £ A R AR

PREPAREDY . B Y iiinininiminmsasn bbut b i e s bbb bba s fads =i b5 sd oo bis omps

SIGNATURE AND DATE:. ... rismasssssns s s s e
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Appendix 1 (i) ; Sample of Equipment Profile Card

EQUIPMENT PROFILE H

- —— == -

1 DES ORI TIOIM . iiiiaiaias ssssnsota v sant brmrbertacass
2. MODEL....convinis

3 DATE OF PURCHASE

4 DATE OF COMMISSION:

G INSTALLATION COST: i i er re b Frrnrnea

T EQUIPMENT OO, e e rirnnsss s nn s cpbrsbasssass s 14 0 440000 0015

PREPARED BY! ..ooiivanivamisnennrmrraisnuninas A T
s 1 B e e e e P i U S SRR LT A K S

SIﬂNhTUIlE ANI’ ]-’hTE’:FFIII"-'!'!'!----. E AR AT R AENEAE LSRN ERS RELEE RS E AN LA R RS
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Appendix I1: Flow Chart for JOBSIS 2007

Misdule

i /
/ Input Shop Toor dotacoe refrigve from CRM * |
-~

.

Forecast {for demand for esch aclivity cenires i
Cibeain Optimal values for sienegic declsions e T

:

Arrival af joh \

Considerstion of job ] Muadify
spegifications and charpcleristics r‘_

M

Can it be
modi fied?

Al just:
[rupoust ks chintn _/— hongwrwer o

e Equipiment £ o

dnterial
/L‘ﬁﬂ

Mer Can it be
< pefjustbed? >

Is it pocepiable
W \‘\“//’"

Aap e customer??
l Yes l Mo )

A H
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Appendix 1T : Flow Chant Contd.

Approse Tor
Privhectiom

Cnndran] e
Prowess

k.

{CRM Cenire)

Decumentalion  [4
I'rocess

'\—\_\_|_._,_,-r"'"-'_.-

|
G
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Appendix 111 {a) : Company Profile Window

Company Profile

Company Name HIRX
Ham XX krtn Dmogbo Road, Osegha :|
Omun Stale.
Address Nageria
E'DI_I:E_H]];\"_.A. rea (S.m) | 120000 |.Cust of Euililingﬂ STEA000

Expected Life Span (Yen rj| 8040
Save | Canced | Resed

Appendix I (b) : Planning Horizon Window

Manning Horizon

Working Hour Per Day | &
Working Day 'er Week | 5
Number of Month(s) to plan for| 2

Sava

Cancel | Resat

e ——




Appendix 111 (¢} Activity Section Window

Activity Center Setup

Activity Center Name |

Centre Area (Sq.m)

Previous Actual Demand |7 Previous Forecast Demand
llluur (Ir) Hour (Hr)

e T ——

Smonthing Constant ﬁﬁ“ﬂ'}f‘:‘;ﬁr}ﬁmﬂ““f}’ in ﬂll‘li
I}'mp;ﬁtd Forecast Hour I_r-_ ?h:f“ K;I;Ing e

m’::'t':;‘:;; L [ [|Utilities Time Factor (%)

Stnfus |l_ A

Save | DOmbels | Canced | Fesed

- B

Appendix HI {d) : Equipment Unit Setup window

Equipment Unit Setup (Design & Engincering)

Equipment Code |
No

Ir -"——llnstnl‘r.ullrm
Cost{N)

—

IPurchase Cost{N)

Expected Life —— - 7
Span (Yr) f Active

Aod Mora Bquipmant | Back o Main

f Unit Description Status Delete
| DEMH W aeive ~

2 DE002 -

3 DE0G3 ¥ Active r
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Appendix I (e} : Production Stafl Window

Produetion Stall Setup

eotion Design & Erginearng :1
Stall 11
1Staff Mame [

Salary per Month(MN)

i Aclive

Gave | Dmiale | Cancel | Ressi

Appendix (1) : Administrative Staff Window

i ———

Admin Staff Sctup

Siall 11
Staffl Mame

Salary |

Active
Save | Dowe | Cancal | Rosed

Appendix 111 {g) : Building Maintenance Window

Last 3 Periods Maintenance Cost for Building

Section | Desgn & Engneering =] Fowch
Period | i

Period 2

Period 3 I

Moving Average ]

Bave

Y
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Appendix T () ¢ Utilities Costs Window

1L;'..'il 3 Periodds Maintenance Cost forr Utilitics

Section | Dasign & Engreenng v| Fewh ]
Period | | ]
Period 2

Period3 |

IMoving Average |
SHnwn

Appendix 1 (i) : Equipment Maintenance Window

Last 3 Periods Maintenance Cost Tor F.'f.|I.J.i|:||:|1ir||'!|I

Sectinn Design & Enginearing j Faich

Period 1

Period 2 |

Period 3 I

Moving Average |

SHuE
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Appendix T (j) : Customer Registration Window e

Customer Registration

Customer’s Company Hamea

Contact Person |

Adlilress

| o
Status ™™ Active
Sava Deloto | Cancal Fesed

Appendix 1T (k)

Appendix LI (1) :

Material Registration Window

Material Setup
]DL‘EI: ription |
Status Active
Save | Deiste | Cancel | Ressl |

Material Set Up Window

Material Stock New Update

[escription Cable Wire
1032008
Irder Diate l yyyy/mmidd Transaction Date (13:47
rﬂlunmﬂy
‘Total Purchase Usage Price/Unit
Cost/Unit (N) N)

Sawe I Cancal | Ressl
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Appendix 111 {m} : Job Registrati

Jo finn

Customer Namu:| CHAAY Engnearing Consul j

Job Description ||

Status ™ Active

Save | [Dele | Cancel | Resef

Appendix 11 (o) : Material Costing Window
Material/Value

lob Description: ' Sava

i Mntwi:llﬂllﬂntity it

Cost

Cable &
| Wire Ja.11
Mild

tecl

ad
High
Crrad
Mild
Steel
3R
i Low
rade
hildd
Steel

heet
(High Gr
Mild
Steel
Si5heet
[ Loy
Cirn
iﬁ Wood [17.65

Anmount]

38639

353.39

320,16

F

TP T

-W'.F,ﬂﬁ]
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Appendix 11 (o) : Job Scheduling Window

— =

Jab Deg:ri;:.nin.;;;:_ P WL n‘.:.'.nmmcnf;:_mm-:nl Dme:i
B f"
- No ol s
. : Estimated
AHIIPIII: Equip.to [Operational Mode of Operation  [Production
Seclions he Sequence : Time (Ho)
Engaged
Assembl Time:
g Finiking) ¢ ) . | e A==
Design & = - — — | Time:
Engineering ! —” l 1“““ J|
Time:
Electrical || 1 EE =] || FaTine -:J[l'.ui
Mitig [T [T [ E
Time:
Turning || jl 1 :J | ol Tene :-JJ"EEE“
Welding & | - | = = :Tlmr::i
utting [ ] [ _][_
Woad [ HIE =] | rme j-li”_“':
. =
Date| Section Unit umiiun{lu‘s)}l'imé Aciivate
| [2007-Design & ull 3 - | RS
“07-04Enginecrin = lime h‘m 12 Pending
2007 Welding & [Full 12—~ )
lﬂ'?-ﬂ utting (WDC002 Time -0 16 i Pending)
007 Welding & Full T g .
Jﬁ?am utting WL Piie [ I6 Pending
0074Welding & Full 12— .
4%?-9 ulting R Time 00 g T Pending
RO0T Welding & |, Full - |- _
Ppr-oscuting | VPCOR hrime P00 o [ Pending
200 7T4Assembly . Full 10— _
Iﬁﬂ?—ﬂﬁl& Fi:1i3!‘|inﬂl"d"5 Fa) Time ) 15 Pending
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Appendix ITT (p) : Job Processing Window

Juh ["D:H.'ﬂ:;:-‘.ili&

#| Description |Customer -Efahguen Frocess Drlete
on Date i
0700 -Metal [_':h:".MK. 06707 =y v gy e
b | Window/Doo | SNEHERN gk € b Aclive Pending Lo Dele
|' ng 03 pleted te
Company
MTAT ) )
5 | 9700 :Machil Automobif 2007-07- Active”  Pending” Com || Dele
ne Paris le 4 pleted e
B Company
07/003 ARIYO ; .
3| :Muochine Enterprise 2007-07- | * 1"'!.1:ti'.-'lt'.$l'.~ F'cndirig': Cim T Dhele
Parts 5 02 pleted te
BARAK
fl 07/004: Locall AT 2007-07- Active’ E"i:ﬂding.'ﬂ Com |7 Dele
Cven Electrical | (19 pleted "
Caompany
ADELEK
; E :
5 E{”“F’ﬁ-'f*““ﬂ Auntomobi 2007-07- .-'ﬁ:'.tiverq I'undingr Com A [ele
Culting Il et e
le P
Company
A=
{17 HHy:
I6 | Cylinder Rahman | 2007-07- Active” Pending” Com |7 Dele
Hrring Pleor 25 pleted "
' Mechanic
CHIBAY
08001 : g :
7| Cylinder IF:;:IEII'IEE'.TI ﬁgﬂ?-ﬂ'ﬁ- | :dnlciivgr‘ P:nding'ﬁ Com | Dele
i | 1
HmE | Comsult 3
OEAHIZ: ] [| COAST | 2MMFT-0NE- po i RUS, [ I
B st 5 - Active  Pending Com [ele
ven Farm 18 pleted e
SALAFI | . 5
o | 081003: Meta) 00 o | 2007-08- g’ pesdi” com| T Dok
WS Company i pleted e
(8004 BAYLIS o e r
".L Machine Enterprise ?2[!?-1}5:- Active. Pending Com [hete
Paris 5 pleted le
FAMAK
OB/005: eilhen - .
| Burglary Engineeri | 2007-08- | gcrive” J‘r:ndingr com |7 Dele
| Proof ng 16 pleted te
Company -
|| DBAO06: Local) ARIYO | 2007-08- Active® Feudmgr com |7 Dele
2| Owven Enterprise| 20 pleled ) o
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5
i ARIYO z =
1 Efimj'ml Metal Enterprise 2007-09- | % selive” I’umlingr Com | ' Dele
s ; 3 pleted e
MTAT
0902 . :
4| Mﬂ:l'lil'l(‘: lﬂl'lﬂmﬂhl Egﬂ?‘nq_ Aﬂli\'fr lj'tndingr Com r []:I:
Party s pleted te
Company
, Al- ; -
!; ?;}{fﬂm. Liszal RARKA YT, J'Ll:li'n't. Pl.‘rt[l-il‘lgr Com r Dele
: _'_“:"5 H Poultry 12 pleted e
MTAT
LTI ER : 3 s
| Cylinder Automoli] 2007-09- | & 4 pie ["r.‘ndin_gr Com |7 Dele
Company —
, SALAF] ~
| | 09005: Shalt Giroup of 2007-09- Active’  Pending” Com | Dele
BARAK
|| 09%/006: Locall AT 2007-09- Active Fendingr Com | Dele
B Ovens Electrical | 19 pleted te
Company o -
Ar- N
1 ‘I]']‘.-'UIHT: Shaft | Rahman | 2007-04- .ﬂcih‘crﬁ Pending  Com " Dele
[? | Cutting Wotor : 1% pheted n
Mechanic
DR THDR: SALAFI - = 4
:; Machine Group of ggl}?-ﬂg- Active”  Pending’ Com E Dele
i‘ Parts Company pleted : 18
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Appendix 1 {q) : Inventory Window

Material List

; Total Purchase Usage
Material = Stoeld 0o cyunitN) | Priee/UninN)
| able Wire 82,00 33.55 39,1 l|jEdilfinventory
Mild Steel Rod - |
High Grad 57.00 351 -161 JEﬁ.EglEI:II Invenior
IMild Steel Rod
.’*“_U“_ Ciraile a1.00 321,20 353, 39Edillinventory
Mild Steel Sheet 5
4“”511 Cr 73.00 471.87 520. | GjEdi|lnventory
Mild Steel Sheet
5 ntor
e v G [3.00 451.87 a7 00 Ed1'I||[|'-ﬂE fory ,
le|Wood 59.00) 106.95 | 17.65 Edifinventory

Appendix 1'V (a) : Shedule of Production Process for Job 0714004

lob Description:

Commencement Date: r

Date| Section Unit k}rdcrIMﬂhndDuratinn(hrs}fimej Aclivate
Egg?]‘; ?:;Ezjnd”rm | 5’?;!; 3.00 E[ v Pending]
351:{;:””‘?1?:123& e & ?.'r'.l.: 509 =:|.l._ " Pending]
T Y O TR T
boo0 Electrical [ELEOO1 B [ B0 i [ pendiig
S lectrical [ELE00T 5 f.00 Wl a bt
f&ﬁgﬂlwmd WDWOD1M i‘;'}:e !d.{lrl} [ﬁ ™ pending
?ﬁg'fll?z_"n'r'und fwDwWoo 1l :";J.i:c 0.00 "I*D' T Pending
e T I o R
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Appendix 1V (b} : Shedule of Production Process for Job 08/002

'_]ul'_r Description: ' (0 | ol thven Commenpcement Dal::l

#|Date| Section | Unil brdgrtmetﬁmlbunﬁun{hn)frim: Acsaratn
] e T I e T
o T I T
e e Y O R P
! psodcuing. YOS frime 499 16| pending
o e I O T S
6 EE:&Et:ctrimi ELEOOT f 5‘?:2: oo }E ™ Pending]
7 EETI “ectrical  [ELEDOT [3 f"lilrrrlm 6,00 ?_; ™ pending
B herwood  [wowoo  FUT oo T pending
o ég?fz'wm: WDWOD I [rlulr:.:e .00 “|*1 aQa
1008130 Fnisong SF0! B frime 1190 i [ pending
T N Ll ol O o

P32



Appendix 1V (c) : Shedule of Production Process for Job 69001

Job Description: I il Commencement Da!r:l

l'AlJr:te Section Unit ﬂt‘lel:rJMulhmlﬂumllun{]:;‘!l]-Timr Actvate |
Jggﬂﬂ ;T;iiﬁ:uf;ngmmm | '||ilil.|1:.: .00 ?g‘ i Fending!
ot [¥OCWIR R K00 " pending
;ﬁg‘mﬁﬁﬂ:gi WDCH0? 2 ,r;":c 5.00 :é T pending
o-dcuing.  [YPCBR  frine 5% 6" ™ pending
S%gﬂggﬁiﬂgg& WDCom @ 5?:.1; 340 ?3‘ 3 Pending
oo ndWood  (wowoors ! ko 17 pending]
P00 waod  [wowonis [ s g 5> F penting
'ﬂ’ﬁﬂi TonisongS™! B lrime P9 i [ pending
Phoode mmmrngt'SF002 1 fo hoo 3 pendig

Appendix IV (d) : Sheduole of Production Process for Job 107004

Job Description: T TR AT Commencement Date:
Erle
iﬁdl}ult Section | Unit ﬂrdul{Methud!Durntiun{hnj ime| Aclivae
'ﬁg-nr'}f-}[j:;ﬁ:uﬁn&j-m” : ]ElllJJ::l.‘, g ?;_r_ l’t:nd'mgl
Rio Miting ot ime_[100 6 | Pendin
o O O T A
11}[?:1:;;5;?;?:!:?;5’?5”0” 'Flljilllrllc P40 - Ilg_ FE“‘“"E,
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Appendis 1V {e) : Shedule of Production Process Tor Job | 1/001

- m—

A

fob Description: Commencement [".Fnt::'.l :m?.-mr_'
Date| Seefion | Unit hﬂltrjﬁr'!ﬂhmlDurﬂliml{hrﬁ}TimE Actaln

1??1}0? ?:;ilﬁ::ﬁngumm : TI‘I|J|'I|:1: i ?-i_ d Pending]
Af?ug '"’.':fti?ri.'ég& WDCO0 12 E:.:’ILL 2,010} Ilg' " Pending
.ﬁ?ﬂ: Wu‘zt'l‘;l""'ég“ WDCO622 ,T‘I‘“'L 2.0 ::' " Pending]
i ogcuting. [P0 frime PO g™ [ eending
biiouine YO0 fring 190 fis [ rending
o paemng iS00 B B B0 [ pendi
o7 Fnihingf S™2 P frime 190 fig” [ pending
Bl o FnihingfASF0! B rime (190 i [ pening
Pl Pinising P02 B frime 90 [is [ pending

ndix I'V () : Shedule of Production Process for Job 1274003

Job Description: walgr 1y Commencement Date:
Date] Section Unit [Urdnrk(ﬂhn—djl}umiiﬂn{hrs}ﬁme[ Abivale
12 g™ ' [ime 190 fi7 | pending
i e N R e
12?3;331:1;;1:;& R 'l.I:"';Ir!:iﬁ i lé_ - Pending
fﬁg?:;gﬁi?;;g& wDCoor2 %::—IH; 00 :g_ - Pend'rng!
i [VOCO0R i B0 R I pending
ﬁfgﬂl‘f 5;?:;511&;2&%901 B "%’AL 5,00 :é ™ Pedig
| e S T
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Appendix V (n) : Costomer Invoice for Job 071004
Clustomer Invanee
Drs-gii}_ltiun—ﬂﬁ'ﬂﬂ-lt Loeul Oven

Company

BARAKAT Elecirical

o 30 Ca Willinem
Avent Bhopping
Comples, Ikirun

AN L
Kot XX kirun CDaogho
Rosush, Uksoghi, Chaain -
State, Migeria '

| BT 22007,

# |

liein Deseripthon

Lpunntiry ] Unit Price

Aamonmi

Wi

12000

I 17.68

i 1 g0l

Mild Steel Sheet (High Gr

Ak

19200, [y

4,161,248

ERLA

80 35

772.78]

I
)
3 [Mlilel Steel o [High Grad
H |Cable Wige

LIRS

89, | |

L2376

Subtoial

6,971 .62

Equipment

Manpower

HuilqlirlE

alities

Admin

Thme|

Ratel| A mon
hr nl

Rate/| Amion
hr nl

Rate!|Amon

br | st | he

Raie LA moa| Rate/

nt

A el

Lt

45,75
g 5

FT2A| BT5.6
(N i

145,037
2 I

1534 5753 6.IB

4300

S4T.5L613.9
|

ERCH

4941 20L53

J‘{‘--Lﬂ

Acgem bl

&
Fiwishiin 500

2

SR 4

T-'.I'I'}.AI
i

918 [[4.820.3
5 i

74

47
?'HI P

1947

2449
i i

Cleetrica

| FRE

475480 3,525
h 4

2O5E,
05

20,464,
oY

38, ;J XL -

THA

g 2

IR0,

n:

Wood |60

ST 33251
b T

3236,
121

2R.770.
T

I
1-5'.?.]| .48
5

i 1'31

7844 5503
L =

3302

(L

SuliTatnl

7681,
58

2,836,821

97
2,120

58,709,854

E.TI-I.ME

itlinnted Die Dare ——— 2007-0712

1535




pendix V (h) : Customer Invoice for Job 08002

Customer Tnvoree
Deseription=-08/002: Local Oven

HMEX

Km XX Ikirun Choghbo
Beamadd, Clsighis, Chsun
Stule, Migerin

IR 252007
i1 Farm
11 Dlomodidan-
iora K. [do Osun
d l ftem Description Cuantity | Unit Price A mpuani
Lable Wire 16,06 149,11 25 Th
Polild Sieel Rod (High Gricl i, W LRG0 231834
Pl Sreel Sheet (High Gr 12k A20.16 6,24 43
Waood I 300 11745 l.i??-lﬁf
Sulstatal 10, T1547
Equi mml1 Manpower Hnilﬂlnt Ligilities Adniin
Son Time{ |Hate!/| Amou | Rate! | Amow |Rate/ A mou| Rate |4 mou| Rote/|A mou|
hrh hr ni hr ni hir ni hir ot hr il
A X :
oo 4575 183,00 314-5I83E |534| 7247|638 54.51|33.60 2149083
neer : F: K & il
g
peiiny 12618006 547506372 8482 634.5( 172,812,765 {15606
1 16.{M) TR, b 1AL B ; =i 1] iy
i Lt fr ¥ E £ H 3 Pk X5
liing
membl
3 LR ~
ﬂ'. S |sgoo] 7904 9151 +'R'l:u!-.'.?_3-1 3274 19.67 R0 |65 6] 827065111
dishin | 5 I £ 5 ] i
|
-l:d'l.m:ﬂ' 475004, 750 A2 BEE 20 23R 118,35 1,463 R R R R
100 7 { 15 51 i fil ) KX Fi I il
SIS T ARG IR T0 VT3 1 048] TRALGESS0.3 3. 302137, 160,
w100 U 1 Lk Tl 5 o |55““}' fr L (15K 232
s.ut:'rmm"'}'“‘,:*’.;r 376117 281344 TJ.E!I].(-.\[ 11,947,10
]
. 24,845
Corpmel Total 07

Exrinnted e Date —— 2007-08- 12




Appendix V (c) : Customer Invoice Tor Job 097001

Custonner Involce
Description—-09/001: Metal Chairs

XANK
Koo XK Tk mmi gl
T, Ulogha, Dlgun
Siate. Migeria
1811 M7
ARIY O Enterpriscs
Mt 54 Waode (¥la Estnie,
Heaedo
W liem Description | unntity [ Unit Price|  Amount
| [Mild Steel Rod (Low Grade .00 $3.39 2.827.1
[Mild Steel Sheet (Low Gra [21.00 49706 10.438.2
| Subtotal 13,265, 38|
Equipment | Manpower | Building | Utilities Admin
Hectinn Time] | Rate/|Amon| Rate! | Amoun |[Roted | Amvon| Rete!| A mon| Rate! |& misn
. hey | he | mi | hr mt [ e | mt | he | mt | hr | mi |
Design :]
137.2] 314.5 I.il.’l?.'i'i LTI O T
tnghneer o |48, 7S P 3 o V5.3 57.53) 6.38) 43,08 53.60 :
ny
weline | [112s[2.252) sanslizoee) il 1098] 50 oo B23{ 172803456 10,583
RL.. T o o7 7 2| ] A g a  sa 3
wling
Mesembl ﬁ
f 29004 TIE 4 820,35 37 244 1656/ B2V 651100
istii P00 [ 5809 d o 4734 ‘:’j i 67 ¥ '1 R]
i S4B FRAGBR IG0 15700 1,363, 100, 550,304,402 (4T AR5
e o o w04 sl 66 ] 08 5[ o
quhnmni””:',;j zin 1.uun.m| fm.zﬁm»| n.m.za|
Ta 540
s - Cirmnad Tiodn 2%
Extinnrred Die Dade ——— JHET-00- 04
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Appendix ¥ (d) : Customer Invoice for Job 07/004

Customer [nvaice
Description—10/004: Gear Culting

XKXX
B X Tkiran Choghb
o, Crsphba, Clsun
Snle. Miperia
P& 122007
AlBARK A Poubiry

34 (ke O Funiiin

Streed, Csophs

H [ [en Deseription Dhuantliy |Unll Price|  Amiouil
| |Mild Steel Rod (High Grad 400 [397.46 | 589,84
| Subitotal 1,589,854

Equipment | Manpower | Building Uthlitles Adlmiln

Time] | Hates | Amon) Hated | Amou] Rated | Amou| Roted Amon) Rate! A man
lir) hr i hr ni hr ini hr i hr | mi

Section

Design
& 85| GBLHIA05T. [36.0 1088 | Ij-ﬂ A6 15168,
|':II:..':iJ|L'\L'r HAH X i 4 16 11,45 &l 13,96 # il

ing
Silling  |f.db

7550 1,533 | S8R 6,213 260 506.4] 3269 1,961 10,941
il & g T Rl wiiath srl o el 3

Assemid
y 1783 04,3 2974 1373 rhia 1693 A08.504, 0645

Flnishin 1,06k S04l I o . 45110 o 503 3 ol 7

u

iz L TR, i
y ! : 2031,
SuhTotal 41 111949 11]!]9’(1 11 E-I!..B'II .Hﬂ]-l

15531

CGoeand Totul 14

Extimted Due Dife —— J007-f0-1 2
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Appendix ¥ (e} : Customer Invoice Tor Job 117001

Customer hyvogee
Descripiion—1 1001 : Metal Doors

XNEX
ko XX Thirun Chogly
Rioad, Chngha, (isun

State. Migesia

18 ) 30T
AAY LIS Enlerprises
17 001a Elun, l].::n!j:-cr
# | ltem Dieseripiion ity | Unii Price Amauni
| |H||d= Steel o { Loy Cirmde 1000 T 2R J.602 K
| |I'rIiI:F Htucli’-_rgt:ﬁﬁ i1ligh Gir 12050 524,70 . 290,20
i |Hi|d Steel Sheed | Low Gra TAMy 5(2 &7 .I.ﬂi].utjl
' Subitotnl 134192
Equipment | Manpower | Bullding Utilties Ailmin
Thme( | Feate! | Aomou| Baled | Aovoo| Rafel | Anann | Rated | A mou) Bate! | Ao
hi) | hr it hr 1] hr il hr il hr i
i I=l'-.fr.|:'-5 ﬁm'z i ql'ﬁm 131,45 il 1295 1555 V15.4| 692.916.234.1
03 7 5 % | 7
T0bAf 1L ART | 8604 8,233 2. ADTN 1 TG 230013255,
13,440 ]! e 5 et 51.2 15,8 4 ! 4 T
F'?].jl?-qll-..] Q916 5R1.1 050 1695 1 695013, 19].
" i
o | 504 b A TERT R LY ]" ol
SubTotal] 200 LS3LSS 1068700 2273817 463R1G
45
|
(aramd TuIlIJJE'EI‘:I'

Exfinraded Due Date --—— J007-1 1-0F
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Appendix ¥V (1) 1 Customer Invoice for Job 12/003

Cuslonner livaiee

Description--12/003: Water Tanks

L)

b XX Kirun Ursoghbao
B, Clsoghn, Csun

Slole, Migerin
PR 202007,
KW UL akery
Mo IS5k Atetom Sireel,
mngho
F:m
| # | liem Dhescription gunnllly Unit Frice Ao
Hildd Steel Rod | Low Cirade 7, uF 60 T/ 252199
2 ild Breel Sheet (High Gr 1. kel el LA
[ Subiotnl FH6T. T
Equipment | Muanpower | Bullding Llikagles Aulnnin
i Timel | Rated |Amon| Rate! | Amon Boted! | Amoo Roted | Amou| Bate! | A mos
i hry | e | oot [ b | oo | he | owb | he | om0 | hr | one
ltesign
Al Al oR24) 1 1KST ST EREA R T R
Rrgincer 400 | el o 5 1 3145 2l 12 " 5 |
i|:!:
Welding ;l
LR B P 0 TR A B33 ST 176,99 2654
5
o ~Em b IE I T R R L B A
il 38 S N . —
Asneinhl
v & g S92, 044 MO 16, 5811 415 -IH IG5 5f 1,695
Finiahin LRRRL LI A [ :j ol i 42,11 4 (I i 3 30
g
! 2,695,
Huhl’nlﬂ] ' 1,!&7.5'1 1,0%355 22,47K12 4,811,12

| Exiirrten’ D Dty --— OG-0 212

| GO




Appendix V1 (a) : Cost Rates for Quarter 3

Cost Rates Sheet Ior Quarter 3

Equipment  [Manpower  [Building | Ulilities ?;I::in

Cost Rate |Cost Rate [Cost Rate | Cost Rate |,
P |Rate
[Section N (Nar Mihr Nihr [MNhr
EMAIED & 45.75 11457 1534 6.38 536
Engineering
Turning 300.81 916.9 80,17 3331 2804
[Milling ZHJ_._H_I_ - R20.9] o1 .2% 37.94 J-I‘J._]]
Welding &
I utting 112,600 547.57 49.4| 20,53 172.83
Assembly &
Finishing 58.0% Q18.15 47.34 19.67 165.60
Electrical 4T5.07 2.658.05 F3E.30 aT47 48372
Wood 342,30 3.836.09 157.35 65.3% 550,35

Appendix VI (b) : Cost Rates for Quarter 4
Cost Rates Sheet For Quarter 4
b s _— e Admin
l&qmpmmn Manpower  [Building Lltilities st
ost Hate ‘o5t Rate ost Rate | Cost Rale
(Rate

Section Nhr N/hr s Nk IN/Mhr
Hiosign e 96.15 682.45 3348 1296 11548
Engineering
Turning 291,56 961.97 Rl.16 3223 287.06
{Milling Eﬁiﬂ E48.88 e, T 36T 3269
Welding & 11443 se04s|  s126 1986 176.93
[Culting
Aeachyl e 59.40) 944.35  49.01]  19.03] 169.53
|Finishing
|Electrical 40738 274425 14346 5560 49521
Wood 528.49 3,940,71 163,22 63260 363.43
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) : Duily Production Shedule for 10th July 2007

Work Sheet
[I*‘ngn,gn‘l‘ Date: ||f Foororie | Fesh E r
] Start
Job Mauode of : &
i Date| Descriptio | Section Uit 1{}““{'-“““ Operatio Duentionibes ;g g
| Sequence | :
n ] Tim
-—— i t
2007 H7/003 Design & q
[F07- [Machine |[Engineerin DEOMT | Full Time [.00 IE-
10 |Paris P
00T 07003 Fy T
ZI-U'I"- :Machine C “L:'E""*_ﬂ' & | 00 1, [Full Time H.00 :E i
10 |Parts T
00T BTN .
. 1 ¥ ] i
107 IMachine :_'.':::t'"d:'ﬂ % ;m{.nn D Full Time [3.00 :;
10 IParts 5
2007 p7/003 .,
H-07- EMachine  [Tuming  [TRN 00213 Full Time {.00 6
[ [Parts
2007 03 1
§-07- Machine  [Turning RN D013 Full Time .00 I;
o Parls
2007 [, Design &
AR HE : : B ] =
Lﬁaﬂ?a Lncal Civen [Engineerin |[DE0OZ (I Full Tire [3.0:0 ’
|10 2
007 07004 Weldmg & 'WDCOO i -
?'I";?' Local Oven Culting |2 £ it 00 6
2007 ]
07004 Welding & |WDCOO : L 1=
“1;?]?‘ fLocal Oven Cutting 3 e Pl Ime 1.0 I2
() )
7- ??mm.' __[Electrical |JELE0OI 3 Full Time [3.00 :g )
10 ocal Chven
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Appendix VI (b} : Daily Prodoction Shedule for 22nd August 2007

Work Sheet
Engaged Date; 2007-08-22 _-:_j Feich |
- '—ﬁtﬁ
: dub . Jperationall Mode of &
F{Date Descriptioi Section Unit Sequicnce Gmmﬁunﬂumﬂnnﬂlrﬁ} Ead
- 1 Time
D 7-0R006: z ; ik i T .
Mg 390 ocal Oven [ ectrical ELEODT 3 Full Time [2.00 ﬁ”_
2007 A8 006 : 11 -
lﬂE-ZELDcaE Gien W oo WO Full Tire .00 16
A soermi]y
pooT08006: | S - I i -
]ﬂﬂ-ﬂlﬂxnl . ASFHIT 5 Full Time [2.00 T
F'|:|1|5h||1E
. Assembly
A g“;lj?mﬂﬁmt 3 ASFO02 5 IFull Time [2.00 s
i i " [Finishing

Appendix VI (e} 3 Daily Production Shedule for 21 Seplember 2007
Work Sheet

||':'41gag.1:~[l Date: | 2007 09-21 -| Falchl
= ——

.J ‘ Stari|
Job (Operationall Mode of : &
“"frl}esnripliun Section | Unit Senlenes Fmﬁmqmlmlmn{hrs} End
Timeg
JRREIE
Imm'l.wul Electrical [ELEOQ]T {3 Full Time [2.04) 8-
.21 ]
i hvens =
m?_ﬂ'il'-"ﬂ-'l]ﬁ; 10 -
Local Wiagd WDWoo 14 Full Time [5.00
9-21| ) 15
i hvens
m.}_ﬂlwﬂﬂﬁ: Assembly % K 3.
|Loeal hd ASFODT B Full Time [3.00
921 = 16
Cvens (Finishing
ﬂw_tlﬂ'.r’!}lﬂﬁ: A ssembly] i3 -
il 2 socal i3 ARFOOZ (5 Full Time {1.00 14
g :)vens [Finishing
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- Appendix VI (0} 2 Daily Prodoction Schedole Tor 18t Cretobor 2007
Work Sheet

Engaged Date:

2007-10-18 -J Fet-:hi

Start
e Operationa kbl Duration{hrs o
fDate| Descriptio | Section Unit | Seq Operatio Fndd
i} e n ) Tim
007 10/006: esign & q
{ILI0- Prod. of  [Engimeerin [DEOOT ]I Full Time H.00 ],;
1B [Pulleys ' 5
O0T {1 0A0G: i
: 7
1= IProd, of gﬁ'l‘?ri“ga‘ FDEDD 2 Full Time .00 ig
I8 [Pulleys &
oo {10006 . 5
JEI 0- Prod,of e iding & WDCOO Full Time 1,00 5
18 [Pulleys B
2007 |1 0/006:
L [0- Prod. of Milling MLL 3 “ull Time H.00 12+
001 16
|18 lleys
Appendix VI (¢} 1 Daily Production Shedule for 14th November 2007
Work Sheet
|I-Z||g:|gfd Date: 2007 11:14 j Faich
J |Start
Iate J".m .| Section | Unit ﬂ?erntimm i .Dr Duration{hrs) ,&
[Description Sequence ([Operation End
T
| 1ATHDS:
EHEFE : L ML . B -
| ”‘HMar:-::hInE [Milling 01 £ Full Time [5.00 13
007 I 1/005: Welding 132
Efi_h;FMuthine 5 WDCO0IH Full Tire 3.00 6
*art Cutiing
b7 | 1005 Welding 13-
1“ | achine & WCDo2Y Full Time {100 I:I
~Part Cutting
po7 AT 17005 [Assembly i
Pi-1 achine ASFOOT |5 “ull Time 3.00 4
arl -'inishinE
—_—
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Appendiy VIT{0 : Daily Prodoction Shedule for 1L December 2007

Work

Sheet

Engaged Date:

| 2007-12-11 j Fau:m|

Star
Jub Muode of i &
it |Date| Descriptio| Section Linit ?2”;'{12:__': Operatio l]uruli;m{hrs End
n i i Tim
- e
2007 [12/001 3
| Fi2- Local Elecirical [ELEDGT (3 Fadl Tome §7.00 5
Il Kkeens
00T (1200010
b L12- fLocal  [Wood  [W PVl Full Time (1,00 L3
| |6
[T fOvens
007 (127002 Design & Iy
1 }12- |Machine |[Engineerin [DEOD] || fFull Time @800 I"-
|1 |Parts lg =
AHIT (12002 13 -
1 F12- Machine [Turning [ITRN DUI!I! Full Time @.00 6
11 |Parts
L2007 (1200032 17 -
5 p12- Machine [Turning [TRNOOIR2 Full Time @.00 ]E
11 jfaris
2007 [12/003: | [Design & s
16 F12- [Water Engineerin [DEOO2 | Full Time {.00 13
Il |Fanks F
2007 [12/003; o
N v - . I_ L
7L (water (MR & hypenni o Full Time H.00 :
Culling 6
1 [Tanks
00T (127003 p
3 : |2 -
B iz [Waier | REE & sl “ull Time [4.00 o
11 [Tonks i =)
D007 |1 2403 : |r
G b12- [Water Welding & hwyeon p ‘ull Time {400 455
: Cutting 16
|11 [Tanks
I 2T {1 20004 Design & g
g 12 |Local Engineerin [DE0O3 |1 Full Time 4.00 17
11 VENS 2
2007 {12004 :
Lo Jocat  [VeMine & ynoooah Full Time 4.00 e
I Culting |
Il Xivens
| 2007 |L2A004; ; 5 .
) - [2- [Local Electrical [ELE0D] 3 Full Time {1.00 6
I Ovens
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Appendix VIIT (a) : Shedule of Jobs in Design and Engincering Section
Work Sheet

Design & Enginesring j Fatch [

;I;:n n“;':;:ﬂm Section | Unil ﬂg;?::‘inlﬂﬂrf;;hUumliun{hn
5 ol i L T T
J ﬁfgﬂ:ﬂl‘m““i”t’:;ﬁ“m&ﬁn E001) F-'ull Time }1.00
) el e Parts BontomcndE001] ull Time f1.00
f gﬂr&gﬂt[,ml E:;E{ﬁn DENN2 ‘ull Time [3.00
5 S?”f.,gﬁ:ﬂq““" peen & ineoolf Full Time 13,00
égﬂgég;ﬁﬁdﬁﬂ BoringlE P Thme B0
7 ggﬂﬁiﬁrﬂ“ s F—'ull Time {00 ;
B e lFul Time [1.00 &
) éﬂﬂ?ﬁiﬁﬁj: Metal Full Time .00 ﬁ:
1055 1 7Machine Part Full Tie fio0— fi7
”ﬁg‘f Bﬁ?ﬁiry Prool [Engineerin et EMI e 00 :fl-
l E?;[Dﬂﬁg?ﬁj e hl:":::iﬁ:eﬁn S ¥ il i uI;E_
uﬁﬁﬁfﬂzmm' E‘;’;‘Iﬁ‘;ﬁl SED| Full Time [3.00 :
oo orr A e e T alTime oo [}
lﬁﬁfﬁiﬂj: e m‘lﬁ'ﬁ nEmo) Full Tiine [4.00 ﬁ :
'”Sgﬂrﬁﬁ!n];m Bnriug}iﬁiiﬁnncﬁn iniul il T 500 ’?1-
"-’éﬁ;ﬁﬁﬁfé sl Eﬁ;;ﬁ:eﬁ“ Eoo2l1 Full Time [3.00 [r
h _;[ﬂ:?f" i E::'rﬁ:ﬁn IEODH|1 Full Time }.00 =
Ilﬂgﬂﬁ’: ::IL:; e Eﬁ;ﬁ:;ﬁn Enn2|l ‘ull Time [4.00 ﬁz
- ol G Y E;'.Eﬁ. E001 | #‘u]l'!‘lme .00 ﬁ]'

lah




Appendix VI (L) : Schedule of Jobs in Electrical Section

Work Sheet ; _
IO Start]
# | Date th .| Section | Unit perxtjoiiay Mods Pr Duration{hrs) :5;
eription) Sequence [Operation ITEnl:i
e
 [2007407/004: Y : I
I 7.1 ﬂmrUumh.leclum]f-LEUD]J Full Time [3.00 e
2007407004 . - . . M -
2 - [EEEHH}W.‘H [Electrical ELEOD 3 Full Time (.00 I3
200 TR 002 % o = s it
i K- | Ei'lj.{:l:al Ghiica ElectricallELEDO (3 Full Time H.00 16
200708002 . ; 2 -
K 08-1 ocal Oven Electrical|ELEM 3 Full Time .00 14
O0T-NBA06: T Loy 12
5 057 HLocal Over ElectricallE LEM3 [Fuall T 4 00 I
2007180 L . B -
k 08730 el Oven ElectricallE LEO0 13 {Full Time 2.00 10
TR
7 mm'l.m:a] Electricalll:LEODIA {Full Time M.00 i2-
0.3 6
K vens
9/ 0013
B EY7 N ocal  [ElectricalELEO01] Full Time }.00 i
- - k2.
VEens
S0
ly ﬁl,:_nyf)clcnl ElectricalELEO0 13 Full Time [4.00 e
0G0 .
%{”Eml IEIJ::IT'rcaIELEﬂD]E Full Time [2.00 ?E;
VENS
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Appendix VI (¢) : Schedule of Jobs in Wood Section

Work Sheet
‘Sﬁ:tiﬂ]‘l: Wi ;l Feizh |
L) Stari|
Job a2t : perational] Mode of . &
# | Date Dt:sr:riptiurf”ﬂm“ Linit Sequence “Emliunpllrnlmn{hm} End
Timil
PO07407/004: e e 12-
| i7-1 1l ogal [Jw:r.wmd WOWOO T Full Time {00 6
2O0TH07/004: ; g -
b L
2 b7-120ocal Oven (Weaod WDWO0I1H Full Time .00 10
EHVRE (A R q : i 14 =
1 8- 1 1lLocal Oven Wood [WDWHIY Full Time [2.00 16
D007 08002 s 8 -
H 08-121Local Oven Wood WDWOOIH Full Time {.00 17
200703006 i o i -
K] 8-730 ocal %n Wood |WDWOO 1K Full Time .00 I
SO0
i edlily Metal LWncud WDWO013 Full Time [3.00 13-
1005 o
hairs
I T E
F) ﬂ%ﬂm Wood PWLOWO0IA full'l'imr: 500 fi-
13
‘hairs ol |
RN
B e docal  [Wood fWDWOOIL Full Time 1,00 o
205
s (190003
9 o rglocal  [Woad [WDWODIY Full Time [2.00 fn'
VENS
Q006:
mgg[’;imm Wood wnwumr Full Time [5.00 fg
i VENS

|68



Appendix VI (d) : Schedule of Jobs in Turning Section in Qtr. 4

Work Sheet

Section: “Tuming

- - 1SlarI|
il o uns:rlzgnun retiomiiniy sp:qr:at-:l:: h.:::iat:ic;:u”“m"““f"“} Eﬁu

Fimej

' i0-05ptachine arts "™ "o T Fumime fioo 13-
g FU ‘?:EEEE" et TUrninEg;; Full Time {4.00 o
3 llg?[;é {Ijl':llt“:::i Shafl |'1Iﬂli11g;§]N2 Full Time H4.00 :E
f f0-dMocine parts [T eoo1 P funmimepoo
5 EE:;L?LEE?“ Parts 1'Lr|'|1ir1.g;{;§:,I Full Time [5.00 :L'
& l:gi]:[ m;gﬂi];-:g Pt Turning;]"‘?iNh Full Time 2.00 :]I }
7 igijl?l-l!'f::::]n; Shul: ]'Ilrﬂiﬂnggle Full Time {00 i.:é;...
F ?g?r{é‘?{ﬁfﬂ — I‘uming&iﬂj Full Time [3.00 llg )
o fg“;z'{*:f:::;’; Shef Fuming#';-[rgq'i Full Time {400 -
mfgf;?‘ié?:!i';:ﬁ"m Turniug{i&”] !FuIiTinn: 3.00 :i'
”?gﬂ;;u:l’_t;ﬁﬁjﬂ Hﬂri“EII'urniul TINF! Full Time #.00 :E .
mfg“;ﬁ:':':;ﬁfjﬂ H_”ri“EITumingEEﬁME Full Time [4.00 127
TR0 e [Fumvinglo B Full Time [4.00 8-
i Pt [Torminges Full Time [3.00 -
qu?ﬂi‘;f:"::::f:-ll Sk I!'urninghTENF Full Time H.00 :i -
Iﬁﬁﬂi hlil‘?;g;;_‘?’_hﬂﬂ__ I'uming[‘;éz] Fusll Time |.00 IIE_
i e e 1, S e TR
I#??&“ﬂfm Part T“minml;!{k Full Time H.00 :é i
ﬂ??_nl? ;]H:E’ﬂf‘lw - 1'urning11;§2”3 Full Time [1.00 :é
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zufil’?: ”::_::;::E_FE : rTum1nEN3 Full Time |1.00 :é
jlf':“f ”ﬁgﬁjc s I'1|n11'|1g§§1N3 Full Time [3.00 ‘fl'

hl‘f?i];{ :"Li?r?jcr F!::rrEnET"minEfiil-:;llmz Full Time {.00 tg :
EW?P;I-':_H}?::;H Buﬁngrﬂminﬂgl{:ll“z Full Time 3.00 :E )
Edr;:??;]'élﬁ:amaﬁhimmmiu%ﬁwl Full Time (5.00 :é .
bs Il?“;] ;ﬂmzm““h[”‘* i'umingg[g”J Full Time (100 :g
6 ?’??EE;;:J;UE:M“EhincTurningL;]rﬁNJ Full Time 1.00 59
l?:‘:EH_};;‘LLT:Mufh-mc'['urning;;ﬂl{zmﬂ Full Time .00 :g
2 ]E"_};:"g E{LT;Mu:hincTumingﬁﬁ Full Time M.00 :§
E“fg?rl Ilﬂ?ﬁ_:ﬂ el I'urningﬁ&ﬂ! Full Thime 0] lr::; .
gl i N Iﬁ Full Time .00 5
H‘EET IE;:EE?;—::: Parts Turning;]r;lzwi Full Time |1.040 # -0
BE'L:E?E“E;E;E‘F@“ Tumin TINE Full Time .00 ];
EﬁST E:f:‘?fm Parin I'urrli:ag{m‘i”} Full Time #.00 IEI
1 Etﬁﬁégﬁim Pty Turmin 2N3 Full Time .00 §-9
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Appendix VI (e) : Schedule of Jobs in Milling Section in Qtr. 4

Work Sheet
Section: | Mg w] Fien
| ;
# [Date \Toh Scction|Uinit OperationaliMode of  [Duration{hrs){Start
tﬂﬂcripliun sequence  [Operation )E
nd
| N Time
I O Mlitlang LM r:uli Time [5.00 w 11="
| p-{Miachine Parts 01 |16
2 2007-{10/003: MiHingmLLj Full Time [5.00 11—
18- 10Machine Parts | 16
1 RODY-H0003: ﬁ!lingml-[ 3 Full Time (3,00 |8 -
10-11{Machine arts 1 11
# 200710/004: Gear  MillingMLLR2 Full Time 4.00 12~
10-1 1 Cutting 1 ; 16
5 200710004 Gear Millingml.[-l Full Time [2.00 B -
10-12Cutting I 10
5 2007-410/006: Prod. ofMillingMLL{3 Full Time |4.00 12 -
10-18{Pulleys 'i“ 01 : 16
T 2O0T-10/006; Prod, 11-I1M1'I|ing|‘f:|h"H,L 3 Full Trine (2,040 B-
10- 1% ulleys al 10
(B 2OOT-410/010: NiEIingLf;"[LL# Full Time |.00 12-
10-25¢achine Parts il I6
200710000 Milling LP;-’I LLH Full Time [3.00 B —
| 0-26Machine Parls 0l I
(1 E2007-{1 1/005: MillingMLLS Full Time {.00 12 -
1 1-13{Machine Part 1] |
§ TR0y - 0 EAHRS iﬂlingmi.l,j Full Time [5.00 B-=
{1 1-14Machine Part 1 13
1220071 1/04MG: MillingMLLE (Full Time 3.00 1 %=
1 1-16{Machine Part 00 | 16
130071 1A006: MillingMLLE Full Time [7.00 -
11-17{Machine "art 0 1 15
(H2007-(1 1A009:MachinefMilling MLLP Full Time #.00 12—~
11-22Parts {3 16
ES2007-1 1009 MachinefMillingMLLE Full Time H.00 &=
I 1-23{Parts 0 12
IR007-{1 1A012:Prod, of Milling|MLL{3 Full Time H.00 12—
|1 -26Pulleys 00| I6
I 20074 1/4013: Gear  [Miling MLLE Full Time H.04 2=
| 1-260 ulling i |6
182O0T-4 1/012:Prod. of MillingfMLLE Full Time [7.00 -
11-2T7{Pulleys 001 15
PQ200741 101 3: Gear [MillingMLL{2 Full Time |1.00 15—
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[11-27]Cunting | i |

200071 1/013; Gear ultngm,u [Full Time [3.00
11-28Cutting ol

2120071 2/002: illingMLLE Full Time [7.00
12-12Machine Parts |

2220071 27002; MillingmLLJ Full Time {2.00
12-13Machine Parts I

uanmtildlmns: Milling[MLLK Full Time {7.00
| 2-208achine Parts Wi

2420071 2/005: Milling[MLLY Full Time [2.00

Aﬁlrlll"«lmhin: Parts I l
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Appendix VIII {f) : Schedule of Jobs in Welding and Cutting Section
in (r. 4

Work Shect

Seciion: !- Wlpldireg & Ciitbing :'] Fulch |
Siarl
Job i Operativnall Mode of : &
L s Drescription ection| (Lind Sequence |Operation RAIes) End
LR
Welding
Q0T TLE] - . . 12-
| 1005k achine Pars H-:?-u"ing WDiCnniR Full Time F.08 I
Welding|
00T 000 e 12-
2 10-05Machine Paris .gumng WOCo02 Full Time gl.04 1
Wheldipe
2007 00 = ey 12-
3 }10-10{Machine Paris ué:.““]rlg WOCooa Full Thme [3.04 15
T Welding| ot
f; Ro07-10/005: Shafl Wocoip Full Tiiiie 15,00 i
10-1 HCutting ﬁutting l6
Welding
20T 100G Prodd. o ; s i ; 12-
5 (0o 1 BlPutteys 'Efuumﬂ e o Full e 40 6
h007.10/006: Prod. ofl ™ 21" 12-
4] ; . WCO0Z2 Fall Tane |1.00 .
[0-18ulleys Cutting 13
: Weldmyg
00T LT Skl . RSP 12
T l0-2alcuing Eu“ing W02 lF-ull Fime H,H 16
p007-{10/009: Water |7 C/HIRg . 4
: z 5 WHHCO0 2 {Full Time (2,040
10-25[Tanks Cutting I
P Weldin :
l, LOOTI0/009: Water 1, ™ “hypeona Fulll Time [2.00 i
i0-25Tanks Cutting I
liof 207104003: Water Eminglwm:ml IPull Time [2.00 P
10-25{Tanks i ' 16
uiiniig
Wl inp|
(200 T- 10T D : W 13-
il ID-ES’l’InEhinc Bidita ﬁmi,,a W RO B2 Wull Time 13,00 6
i Welding
IO T -1 (0 : 13-
P 25 achine Pants gu!lillg bl il Tima 12,00 i3
2007-10/009: Water |Welding T rs—
UlTD-E Famiis e Woooonz Full Time 2,00 10
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K ulting =
_ Welding hd—
| I?”;E'MJ-M“‘“ ls: WDCo0 1R Full Time [2.00 1
7 i Cutting
Welding| 2
I‘iﬁm& Il;'“” Metal 1y wDConah Eull Time [2.00 ’Ig
j it C ulting:
; Welding A
mlflim;‘;ﬂljlfc}ﬂl.hdml L& WDCD01R Full Time [2.00 : p
. i Cutting
- Welding
5 Hid . > :
1?#1;]']‘ g R P WDk Full Time [7.00 “I‘i
: A Eu!linﬂ E
: Welding .
| I'LI"JJ?',J}L’“'I'P"‘““" l&: WDConf2 Full Time 4,00 tg
: g Cutting
e Welding| e
,I:m:u H02:Loeal o ™ hwpcooap Full Time [3.00 14
11-07vens 2, I5
L uiting |
Welding|
2007-{1 1/003: : i k=
ml]-ﬂ?ﬂurg!ury Proal :ﬂzt. : WCO0T2 Full Time [3.00 I6
Lulling
= Welding|
20071 [HI3: - 1 b e 13-
3 2 ¥
2] 1 1-07Burglary Proof ﬁ - [WDCOo3E Full Time [3.00 16
IJ“II'IE
Welding
] - 4=
zz:“:'i":';ﬂ;”ml - rl‘?‘ WDCooaR Full Time 200 i<
(TBurglary Froo Cutting
] Welding B
ujﬂm' HIA03: WDCDn |2 Full Thme [8.00 lﬂ
11-08{Burglary Proof [ . la
. I:.',ull:mg
Welding|
20071 L 3: : L B~
Eﬁ]_nm”“rghw Proof : WDC0022 Full Tinve {00 14
utting
Walding
0071 11005 5 = 13~
35!1-I-1 tncitine Part & WDCHOIH Full Time [1.00 16
2 urrm
ei:lm
00741 1S 13-
N[k
H‘H-Mmm:inﬂ Part E/ EIWDCEFDEH Full Time 14
utling
Weldin
Ay 16 o 1)
R S WDC0 1 Full Time H.00 y
o ativine rar Il|.'|.r|'|
E|I2|IJ1E_ ‘i
-+ gt Vad ““h'“EE WDCoo1R Full Tirme [3.00 :s._
L Arls |.1.||'|E
: elding| =
3 2007-11 1/008:Machin WDCH22 Full Time [2.00 1,
‘TH-E'.I!’Enﬁ : 2| 15
ljtttl'lE
rat o Welding] _
b ,?ﬂgim-m-"%' wDCon M Full Time H.00 2
B 5 Cutting
3 12007-{1 1/010: Water Welding W DCOD2 (Full Time H.00 12—
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11-26(Fanks r T3
Culling
T . WWelding ]
a1 o LR e hvcaotp Full Time }1.00 5
W o itk Cutting
2 ; ‘n'-.-'e!nling; =
g3yl LA b Repnir WOCH0 Full Time [4.00 12
I l-!ﬁrrl'{ hairs 16
l.'_ullln 1
|:I|:||ng|
7411431 1; Repair . 12-
349;?1435 b g WDC003R Full Time [3.00 =
ulting
_— elding .
by AU HONZ o e WDC0022 Full Time {.00 12
| 1-26ulleys I
‘ulling
eldin
heff 007! L012:Prod. of “lwocoos Full Time {100 =
[ 1-26ulleys 13
ulting
P e elding 3
_1?7?:“’3 i 'Ir:.' ";""“r L WDCD01 Full Time }1.00 :;
TR ulling
EldIHE. =
m:lzgu?i)zmm i WDCo I ull Time }4.00 e
bk i Eunlng
y Lo Pwekding .
s 00712001 Local R WDCOoE2 Full Tame [3.00 4
| 2« 1M vens : |5
fullma
_ (Webding L
oo r'rmé'j'ws’“ la wncmufa IFull Time {.00 4
S b Cutting
_ Welding, e
ppo ot Water g wncooz Full Time 1,00 &
F.as anks CLEHi!!E
o Welding| P
.mfg”:]','rzfﬂl““"” l&: wncumfz Fl Time f1.00 :ﬁ
B Cutting
oo [Welding] ZL L,
gaf 111 2004 Lol WDCH0 Full Time [4.00 I'2
21 1 vens I | &
utting
_ [Welding| ]
at 20 Mkm'w““' s [wpCoozm Full Time [3.00 F'
i ki Cutting -
; Welding| L
,15]?:""";['5’“?' e [& [WDCDOIW Full Time (5,00 i:g
|2~ achine Parls Cutting
Welding|
0071 2005; : 12-
o ; ke WOCOoI2 Full Time H.00 6
| 2= 1M aching Parls Cutiing
, Welding|
B ot ot x  |wooooze Full Time [1.00 iz
IE-I‘TﬂucIun: Parts i |5
ullmﬁ
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Appendix VI (g) : Schedule of Jobs in Assembly and Fitting

Section in Qtr. 4

Waork Sheet
Section: Assambly & Freshing :J Faich
Fmrﬂ
T Maode of . s
Joh ., [Operationa Duration{hrs] .
e Description SeCiow.| Yul | Sequence pcratiy ) l"'!"]
i} Tim
e
00T _ Assembl
I |10 Iﬂ."ﬂl'i.i. y A ASFO0 3 Full Tume {3.00 I2-
[Machine Parts £, . . | 15
15 Finishing el
2007 : Assembl
b L10- 'fh,“mfn' SR Lg [ePp Full Time [3.00 12+
ulting e I3
ps [ Finishingl |
(M7 Assernhl .
L OAI Y ASFOD " . I3-
3 10 Wdachine Paris :r“&l - 5 Full Tiime [5.040 i
11 Finishing
M7 : A ssembl
b fio. {003 Shalt 1, p " SFUO 4 Full Time [3.00 5
utting Fu |5
1 Finishing - |
2007 ; A ssembl .
L. frrve Cieae: [op v SEOE Full Time [3.00 Lo
{utting AT I3
12 Finishing
ROOT L, e, Assembl )
T ool o7 R el Full Time [3.00 -
of Pulleys s 13
19 Finishing 1=
07T ) A ssembl .
7 Lin- E.”T:F"‘f'ﬂh”" e & ’;‘SFW 4 Full Time (3,00 :15’
i O s Finishing|
2007 [10/008; Assembl
b Lio- fovlinder b & f‘sr“” h Full Time 3,00 on
25 |Boring [Finishing -
R A zserm bl ;
o L. (MO0 Water Lo T ASFOD 5 Full Time 4.00 10-
Tanks T 14
26 Finishing
2007 : Assembl =
AT el T Full Time [3.00 i
06 M [Finishing

i7h



2007 [+ i ioniony  WASSEMBI [, oo -| '
| 1= 11001 Metal & ASFO0 H Full Time 1100 5 -
I Doors NI || - . 16
07 inishing i

2007 ; ssembl |, o ' B
é L] 1- II:'”&PI'M:M & QSWH i Full Time [1,00 12

(17 Sl “inishing ™ '

2007 : Wssembl : %
I 11- | 1AM} Metal & ASFOO h Full Time .00 I5
i Dovors N I

17 Finishing .

2007 : ssembl : B
. | 1A00T :Metal & ASFO0 4 ull Time 17,00 i
H Doors govorin 15

14 inishing|

Q07 P ssembl : B
) pe fontoal g T (SPI0Y Full Time [2.00 2
- D8 £ “inishing}
|, ROO7 ) ssembl |, oo B
L e oiilos. b 3P0 4 Full Time |1.00 e
o Ovens S 15

08 — inishing

D07 . ssembl .

-I,r -1 1- E.Iﬁ':‘l' Shaft E& ':'SI-““ u Full Time 3.00 :i -

. S — “inishing

2007 |, ; Assembl
1 TS ks 7 S e Full Time (8,00 o

o [Brrglary Proof i iing|

007 i Assembl i
(Beri R ol el TN VLT C N
|10 i "mish'mgj B

Q007 Assembl
. -11- AN v & ot - Full Time (3,00 e
4] Machine Part F. ... |l 14

4 I Finishing|

2007 : Assembl ; B
o TTHE st R, T e Full Time [3.00 =

|8 gkl 5 Finishing

2007 |1 AT A ssembl _ B
i 1= Cylinder v & J:'uSI'l.JI:] 3 Full Time 3.00 E

2] [Boring Finishing

2T : . Assembl .

2 1= | A8 Machin e ASFOD ” e oll Tiine 15.00 B -
3 e Parts g | 14

22 et Finishing|

2007 : . Assembl ; =
i i1 'LT:E'M““'““ b & ,:usrun 5 Full Time 4.00 1';
PR3 2 Finishing

2007 |, , . Assembl
2 -1 1- tm_l f'I.'I'ITl}.WmL:r & PG 3 Full Time H.00 JIE
5 lanks FhEE

26 Finishing

2007 , . |Assembl N
2 Lyps PURLL Repalr ), o S0 Full Time }4.00 12
6 ol Chairs e | 16

26 | Finishing
2 20071 1/011: Repair jAssembl ASFOD {3 Full Time .00 {12 -

T



§r™

7 L= |of Chairs 'Ple& 2 ] g L
o Finishing | 2 1.

2007 = ssembl i 3
é L11- ;,";?'?'[m'“'“ & "I"‘SF““ r Fulmm.: 100" :é
i I i inishing

D007 S IAszembl |, . | 7,
B fi plmziProd.ofl, o = ASFIOY Full Time [1.00 5

p7 "7 [Finishing| i

D007 ssembl |
é -11- ]LI':?;I'PW'DI & ‘?SFW 4 [Full Time |1.00 ‘:g_

By |[PoEIE “inishing .

M7 , ssembl n
3 112 L1ADE2:Prowd. & & A SO0 4 Full Time .00 IB
[ Pulleys it A [0
_%3 inishing|

oo7 : ssembl .
i L11- E”ﬂ.”‘ﬁ'?“' & ":‘EF““ 4 Full Time 3.00 E

g [TE “inishing

D007 ; ssembl -
i [12. [ 3HEY: Water . & ASFOD 3 Full Time 5.00 I
3 Tanks o | |6

12 mishing i

2007 ; ssembl =
ATl T Full Time [5.00 4
|12 _ Finishing]

2007 . Asseinbl . g
Anelicass e [e Full Time [2.00 5
5 1. [Machine Parts | . | G

13 Finishing

20017 , ssembl . B
.:' L12- LMJ;H Part & QSHJ‘J 5 Full Time 2.00 :g

13 achine Parts inishing|

2007 , ssermbl _
i 2. 20 Lical & ASFOO0 5 Cull Time |1.00 15
7 Ovens e | 6

14 “inishing

2007 E ssemibl . -
3 (3. 12¢0064; Local & AST00 B Full Time 11.00 15
|8 Ovens AT 16

|4 B inishing

007 ; Assembl -
- -12- 12004; Local & Jusieg 5 Full Time 11.00 18

Ovens S I6
E' 14 Finishing

2007 : ssembl 3 =

POl a il o S i Full Time 4.0 8
0 Dvens A 12

15 s inishing

D007 Assembl
1 1 21005, ASEO0 L. |G-
| (1% IMachine Parts P . |1 3 [l Tame 000 |5

21 Finishing
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Appendix 1X: JOBSES 2007 Codes

<?php
Sdeductval=Sviime:
while { SBdeductval = ¥}

HTo select equipunil [d

Hintilises the varables
Solddate="";
Wi,

Yoldremtime="":

foldequipunitid="";

Sselequipunit=selequipunitiunc(Spequipid);
while (Sequipunitrow = mysgl_fetch_array($selequipunit)){
fequipunitid=Sequipunitrow] eguipunit_id"|;

Hends
SMew Starts from here with full method

Svludlmethod="Tull";
Svovermethod="over";

Sposfulldme=possibledate Spdate Sviullmethod, Sequipid, Sequipunitid. Sworkti
meval $peone);

Schkremainfulltime=conldate(Sposfulldate, Svfullmethod. fequipid. Sequipunit
d Sworktimeval, $peonc);

Sposoverdate=possibledate(3pdate, fvovermethod Sequipid Sequipunitid Swor
ktime2val $poonc);

fchkremainovertime=conldate( Sposoverdate, Svovermethod, Sequipid. $equipu
nitid, fworktime2val $poonc);

il (Sposiulldate == Sposoverdate) |
$newdate=$posfulldate;
fnewmethod=%v lullmethod;
Snewremtime=%chkremainiulltime;
Sncwequipunitid=$equipunitid;

elsed
$newdate=$posoverdale;
Snewmethod=Svovermethod;
Snewremtime=Schkremainovertime;
Snewequipunitid=$equipunitid;

]

HTo compare the date
il {({$olddate <= $newdate) and ($olddate!=""1){
folddate=Folddate;
foldequipunitid=%oldequipunitid;
foldremtime=%oldremtime;

1



Soldmethod=%aldmethod:

jelae|
Solddate=Sncwdnle;
Soldremtime=3newremtime:
Soldequipunitid=$ncwequipunitid;
Soldmethod=Fnewmethod;

|

Fiend winle

brealremtime=%oldremtime;

frealequipunitid=Saldequipunitid;

frealposdate=Solddate;

Svmethod=%oldmethod:

if (Fvmethod=="full"){

Sdayend=16:3daystart=08;//Opening and Closing Time

of the day

jeisze |

Sdavend=20;8daystari=16;

i

#fToconfirm this segment
# Handling concurencoy issne

Seountgquipunit=countgquipunitfune Spjobid Spequipid Svmethod. Srealposdate)

while {Scountquipunitrow = mysgl Tetch_array{Scountguipunit)}
Fcountno=Scountquipunitrow| "countnn™|;
flecho "Count Mo= $counino®;

il (feountng == fveonc)|
Spdate=incrdmte Srealposdate);
<tr»<td height="75%">
<kable border="1" bordercolor="4000000" width="100%"
height="100%" class="thlatyle" align="center">
<tr height="5%"><th width="5%">N<;th><th
width="36%">1tem Description</th><th
Width="12%">0uantity</th><th width="13%">Unit
Price</th><th width="1B%">Amount</th><th
wWidbh="153%"></Ch></Lr>
ctr»<td colaspan="35" valign="top">
<table border="1" bordercolor="#000000"
width="100%" class="tblstyle" align="center">
<?php
Sincr=1;
while [(Smatcostrow =
mysgl_ fetch_array(fmatcostlist)) |

fmatid=fmatcostrow|["mat_id"]:
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Smatdescrip=§matcostrow|"mat descrip"];
Smatquant=Smatcostrow{"mat_gquant”]:

Smatcost=5matcostrow["mat_cost"];
Smatamount=5Smatguant * 5Smatcost;
Stotalmatamount=5Smatamount +

Stotalmabamount;
)
<btrr<td width="5%"><?php echo
Sincr++?></td><td width="4Z%"><?php echo
fmatdescrip?>»</td><td width="13%"><?php echo
Smatquant ?></td><td width="15%"><?php echo
number format ($matcost,?) ?></td><td align="right"
widbh="20%"><?php echo
number format {$matamount, 2) ?></td></tr>
L
|
i

</ table>

<ftd><td width="15%"></td>c/tr>

<tr helght="5%"><td></td><td colspan="31"

align="right"»<b>Subtotal</b></td><td
colaspan="2"align="cight"><b><7php echo
nufiber format {Stotalmatamount, 2) ¥></b></td></Lr>

—tr height="53%"><td colspan="&">

<hpz

<table border="1" bordercolor="#0000040" width="100%"

clasg="tblatyle” align="center’>

<trr»<th colspan="2"></th><th

galepan="2">Equipment<Sth><th
colspan="2">Manpower</th><th colspan="2">Building</th><th
colapan="2">Utilities</th><th
colspan="2">Admin</th»<th></th></tr>
<trr<th>Section</th><th>Time (hr) </th><th>Rate/hr</th
roth>Amount</bd=<th>Rate/hr</th><th>Amount</th><th>Rate/h
r</th><th>Amount</th><th>Rate/hr</th><th>Amount</th><th>R
ate/hr</th3<th>aAmount</th><th=</th></tr>

< Tphp

include{"fsCalculationFunc.inc™ ) |

>

< iphp
FLEEREEEL P PR PR R R LR f T/ Cost

Determination/ A A 0000 TAEF R

S5 jobequipcostegl="aalect
a.equip id,sumla.schedule_ time)TimeZpent from fs schedule
a group by a.equip_id";

Sjobequipcostagl="salect
a,equip_id,h-equip_dEEErlp,waitinqtima.mantjmafactur,util
ityfactor, sum{a.schedule time)TimeSpent,max{a.schedule da
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tejdate from fs_schedule a,fs equipment b where
a;equip id=b.equip id and a.job id='$jobid' group by
a,equip id*;
Zjocbhbequipcostsel =
MYSOL QUERY ($jobequipcostsgl);
$Sectional EquipGrandCost=0;
FEectional EquipAmount={;
while (§jobeguipcostrow =
mysql fetch array({ijobegquipcastsal)) {
jequipid=§jobequipcostrow["equip id"];

Sequip descrip=%jcbequipcostrow|"equip descrip”|;
Swaitingtime=5jobequipcostrow|"waitingtime");
Smantimefacror=53jobeaquipcostrow ["mantimefactar™ |;

sucilicyfactar=3jobequipcostrow |["utilityiactor®]
STimelSpent=5%jobequipcostrow ["TimeSpant™ | ;
sprobabledate=5jobegquipcostrow | "data" | ;
Ftieldtype="Egquipment";
SBuildfieldeype="Building";
FUutilicyfieldtype="Utilities";
$fieldManpowertype="Manpower";

SEquipmantRate=EquipmentRatefunc(fequipid, §fieldtypa
1
SBulldingRate=BuildingRatefunc (Foegquipid, 5Buildfieldt
ypeli
sdcilitvRate=lUtilityRBatefuncifequipid,SUtilicyfieldt
ype);
SManpowerBate=ManPowerRatefunc (fequipid; $fisldManpow
griypel ;
ShdminRate=AdminRatefunc{fequipid, 3fieldManpowartype
}ii Secticnal EquipAmount=5EquipmentRate
*eTimasSpent;
$8ectionalBui ldAamount=5BuildingRace * (STimeSpent +
tswaitingbime 600 ) ;
FEectionallUtilityhmount=5ltilityRate *
P10 + Sucilicyfactor)/s1040)] =
($TimeSpent+ (fwaitingtime/6d)};
SsHactionalManpowerfmount=5Manpowerlace *
§TimeSpent * { (100 + Smantimefactor)/104];
SSectionalBdmoinfimount=5Ahdminkate *

FTimesSpent ;
SEactionalManpEgquipfmount=5%ectional Eguiphmount +

fBectionalManpowerhmount + SSectionalBuildAmount +
ffectionallUtilityAmount + S$SectionalAdminAmount;
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sSectionalEquipGrandCost=%5ectional EquipGrandCostl. +
fSectionalEgoipAmount;

SoectionalBuildGrandCost=5%ectional BurildGrandCost +
fSectional Bulldimount

FHectionalleilleyGrandCost=35ectionalUtilityGrandCos
£ 4+ SSectionalUtilityAmount:

FEectionalManphrandCost=53ectionalManpGrandCoar +
SSectionalManpowsrimount ;

sSectional AdminGrandCost=35ectional AdminGrandCost +
sSectional AdminfAmount ;

Ta

<tr><id><?php echo Sequip descrip?></td><cd><?php
echo number format ($TimeSpent,2)?></td><td
align="right"><*php echo
aumber format{$EquipmentRate,2)?></td><td
align="right">=<?php echo
number Format{SSectionalBquipAmount,2) ?></td><td
align="right"><?php echo
number format {SManpowerBate, 2} ?></td><td
dlign="right"><?php echo
number format (§SectionalManpowerfmount, 2} ?></td><td
align="right"><?php echo
number format (SBulldingRate, 2] ?></td><td
align="right“><?php echo
number format($SectionalBulldAmount, ?) ?></rd><rd
align="right"><?php echo
nunber format (SUCilityRate,2)?2></td><td
align="right"><?php echao
number format ($SectionalltilityAmount,2) ?></td><td
align="right"><?php echo
number format ($AdminRate,2) ?></td><td align="right"><?php
echo number format ($SectionalAdminAmount,2}?></td><td
T aligr="right"><7?php echo
number format [($SecticnalManpEquipimount,2) ?></td></br>
<?

|

>
<tr»<td colspapn="3i"
align="right"><b>5ubTotal</ b><sSbd><cd
glign="right"><b><?php echo
number format ($SectionalEquipGrandCost,2)2></b></1d><td
colspan="2" align="right"><h><?php echaoa
| number format({$SectionalBuildbGrandCost,2)?></b></td><td
calspan="2" align="right"><b><?php echao
[ number format{$SectionalUtilityGrandCest,2)?></b></td><td
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colspan="2" align="right"><b><?php echo
number format ($SectionalManpGrandCost,2) ?></b></td><td
colsparm="2" align="rclight"><b><7php echo
number format ($SectionalAdminGrandCost,2) 2></ba</td></Le>
cfcable>
</td><td align="right"><?php echo
Foverheadamount 752 td>< /b
<tr height="5%"><td></td><td colspan="2"
align="right"><b>Grand Total</b></Std><td colspan="2"
align="right"><b><?php scho
number format (55ectionalEquipGrandCost+3SectionalManpGran
dCost+Stotalmatamount, 2) ?»</ba</td></tr>
<tr helght="5%"><td></td><td colspan="11"
align="left"><b><i>Estimated Completion Date ---- <?php
echo Sprobabledate?>»</i></bx</td></tr>
citde»<SEr>
</table>
efform>
< /body>
</html>

LA R A AN AR SRR REREENNERSEESEREREERERRRERERRERERRES R ERRERERER R R R RN NREREENEERNNERNNERTHE]

<html>

<head><title>Customer List</title>

<link href="fs format.csa" rel="styleShesat"
Lype="text fess">

<SCRIPT LANGUAGE="JavaScriptl.l">

<] == :
function customersetup|{customecid) |
ffocustomerid=22;

window.open|'[s customersetup.php?customerid="+customerid
+1t, "Notification™};
[
—=3
< BCRLIPT>
<?7php
Lif (% POST|btnmew]) |
furl redirect = "Location:
fs_customersetup.php?®;
header (3url redirect);
exit;
|
include ("fsmysglinc.inc"};
Focustsgl="select cust id,
cust descrip,contact person,cust address, join_date from
[s customer order by cust descrip asc’;
Sselcust = MYSQL QUERY {$custsqgl);
i )
</ head>
<bhody clasg="hody">

“eenter>
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<ceanter*<font color="green" size=4>Customer
List=/font></center>
cForm method="Fost" name="ciustselaction">
<table border="1" bordercolor="§#000000" width="80%"
class="tblstyle® align="center">»
<tr bgoolor="#DRECEQ"><th>}
</thr><th>Description</th><th>Contact
Ferson</th><th>Address</th><thraction</th><th>
Zinput type="submit" value="Hew" name="btnnew"
class="colorbtn">
<ftha</tr>
< ?php
Sinocrcno=1;
while
{fmydescriprow = mysql fetch array($selcust]} |
dgelcustid=5mydescriprow|["cust_id"]:

$seldescrip=Smydescriprow|["cust descrip"]:;
scontactperson-omydescriprow|"contact_person”];
Scustaddress=Smydescriprow["cust address”|;
$join date=Smydescriprow["join_ date"],
SclickbEn="bEnfselcustid”;
2w
str><td><teachd Sinceno++ < bd><td><rtecho
Sseldescrip?»</td><td><?echo
Scontactperson?></td><td><?echo jcustaddressi»</td»<tdr<a
href="fs customersetup.php?customerid=<?php echo
Sselcustid?>" class="whitelink"»>Edit</a></tdr</tr>
€77
/bable>
</ form>
</body>
</html>

LR R R A R L R A R L

<html>
<headr<title>Customer Registration</title>
caoript sro="llbraries/lunctions.js"
type="text/javascript" language="javascript"»</script
<link href="fs format.css" rel="styleSheet"
type="text S esa">
<Tphp
include {"famyaglinc.inc™) ¢
include {"fsqueryiuncbions, ine"] ;
Scustomerid=% GET[customerid];
if [Scustomerid !=""]{
sdescripsgl="select
cust id,cust _descrip, cust_address, contact_person,effstatu
s from fs customer where cust id='Scustomerid'";
Sdescripreg = MYSQL QUERY (Sdescripsql);
Soustid= mysgl result (Sdescripreg,0,"cust_id"]:
sdescrip= ;
mysql result (Sdescripreg,0,"cust descrip");
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scustadd=
mysigl result ({Sdescripreg,,"ocust address");

Scontpers=
mysql result{Jdescripreq,?,"contact _person™);

seffatatus= mysql result{Sdescripreq; D, "effstatus™});
|
if (% _POST[regbtn]) |

Soust idsgl="select cust id from fs customer where
cust id='Scustomerid'"; == £

Jcost _idreg = MYSQL QUERY (Scust idsgl);

if (3custrow=mysql feteh arrayi{$cust idreg}}|
scustregsql="update fs customer set
cust _descrip='" . addslashes(§ POST|[customernamal])
"!1yocust address='" . addalashes($ POST[custadd])
! . contact person='"" . addslashes(5 POST[contpers])

"',effstatus="5 POST[status]"' where
cust Id="°Scustomerid'*;
lelse|
Frustregsgl="insert into
fs customer(cust descrip,cust address,contact person,effs
tatus, creation date} values{'"
afddslashes (% POST[customername]) . "',
addslashes (% POST[custadd]) . "', '"
addslashes (5 POST [contpers])
"Iet%: POST [2batus] ', now()}";
b
pcho Fcustregsgl:
Scustreg = MYSQL QUERY (Scustregsql);
surl redirect = "Location:
fs custoemerlist.php";
header(5url redirect):;
exit;

1

b
{f {5_POST|deletebtn]] |

Scustomerid=3 POST [custid]:
Sdeductval=Sdeductval;
lelse|
HEnd
if {($realremtime == 0) |
il {$deductval <= Sworktimeval) |
Srealval=Sdeductval;
Ydeductval=(};
Fstaritime="§AM";
fendtime=Srealval + §;
Tperiodrange="3%starttime - 3endtime";
else]
Yfdeductval=Sdeductval - $worktimeval;

Frealval=8Sworktimeval;
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Jelse if (Sdeduetval > Srealremtime) |
Srenlval=%realremiimie;

Sdeductval=Sdeductval - Frealremtime;

Sstarftime=%dayend - Srealremtime;

endiime=5hdayend;

Sperindrange="Fstarttime - Sendtime";
Jelse|

Srealval=Sdeductval;

Sdeducival=0;

Sstarftime=%dayend - $realremtime;

Sendtime=8starttime + Frealval;

Speriodrange="S$starlime - Sendlime";
VY Ends realremitime=0
Mo this level

Sinserquery=insertschedfung{Srealposdate, Spjobid. Spequipid, Srealequipenitid
Sveone, $vorder, Fvmethod, Srealval Sstarttime, Sendtime);
|
I
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<html>

cheadr»<title>Company PErofile</titles

€script src="libraries/functions.js"

type~"text /javascript" language="javascript"></script>

¢link href="ras format.css" rel="styleSheet”

Evpa="text cass">

Liphp

include (" Esmysgline. ine™) ;

include (" fsqueryfunctions.ing™);
Scompanynamesgl="select

company name, company address,company_ared, company cost, co

mpany lifespan from fs companyprofile™;
feompanynamereg = MYSQL QUERY (jcompanyramesgl) ;
Foompanynames=

mysgl result {Scompanynamereqg,(, "company name") ;
jcompanyaddress=

mysgl result (fcompanynamereg, 0, "company address");
Scompanyarea=

myscgl rasult{Scompanynamereg,(, " company area"} ;
jcompanycoat=

myscgl result (feompanynamereg, (, "company cost"]);
Scompanylifespan=

mysgl_result {$companynamereg, 0, "company lifespan");

if (S POST[regbtn]} |

Scustregsql="update fs companyprofile set
company _tiame="'" ., addslashes (i POST|[cuastomername] )}
"', company address=""
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addslashes (5 POST [companyaddress] )
"' company area='$% POST[companyareal',company cost='S FOS5
T|companycast] ', company lifespan='5 POST [companyllifespan]
echo Scustregagl;
foustreg = MYSQL QUERY (Scustregsqll;
Surl redirect = "Location:
fs_companyprofile.php";
header (5url redirect);
exity
!
Af {$_POST[cancelbtn]) |
furl_redirect = "Location:
fa_companyprofile.php?*;
header ($url redirect];

exib;
|
£ ]
</head>
<body class="body">
fCENter>

Atable border="1" bordercolor="silver" class="thlstyle">
tth colapan="4" align="center"><font color="4grean”
size=4>Company Profile</font></th>
Ziorm mefhod="Post" name="customersetup”>

ctr»<td><b>Company Name</b> </td><td
tolspan="3"><input type="text" name="customername"
gize="40" maxlength="35" wvalue="<?echo
jcompanyname?>"><input type="hidden" name="custid"
value="<%acho Scustomerid?>“></td></tr>

<trr<tdrcbzhddress</b> </td><kd
colspan="3"><textarea name="companyaddress" rows="5%"
cols="35"><?echo Scompanyaddress?r</textarea>»</tdr</tr>

ctrr<td><b>Company Area (3d.m)</b> </td=<td><input
type="text" name="companyarea® size="10" maxlength="33"
value="<%facho Scompanyarea?>"></td>

<tder<b>Cost of Building</b> </td><td><input
type="text" name="companycost" 51ze="10" maxlength="35"
valoe="<%echo Scompanycosti?>"></td>

</l

<trr<td><b>Expected Life Span (Year)</b></td><td
rpolspan="3"><input Cype="taxt" name="companylifespan™
‘size="10" maxlength="10" value="<?echo
deompanylifespan?s"></tdr</tr>

<tr><td colspan="4" align="center"><input
type="submit" wvalue=" Save * name="regbtn"
‘tlazs="coleorhtn"” onclick="return submitclick{)">

<input type="submit" wvalue="Cancel" name="cancelbtn"
glags="colocbtn"> <input type="reset" value="ResgL"
tlaga=s"colorbbn"></td>< tr>
& form>



</table>
< body>
</html>

<html> _
chead><title>Job Invoice</title>
<link href="fs format.css" rel="styleShset”
type="text /cas">
<?php
inolude{"fsmysqlinc.inc") ;
S
“fhead>
<body class="body">
ccenter>
ccenber><font color="grean" size=4>Cost Rates
Sheet</font></centar>
<form method="Post"™ name="custselection™>»
<table border="1" bordercolor="#000000" width="90%"
healight="100%" class="Lblatyle" align="center">
cbrr<td height="25%">
c/tda< /e
Z2tr»<td height="754">
<table bhorder="1" bordercolor="#000000" widbth="100%"
Cheight="100%" class="tblstyle" align="center">
<table horder="1" bordercolor="§000000" width="100%"
claza="Eblatyle™ align="center">
<tr><th colspan="1"></th><th>Equipment Cost
Fate</thr<th>*Manpower Cost Bate</thr<th>Building Cost
Rate=z/th><th >Utilities Cost Rate</th><th>Admin Cost
Rate</th><th></Eh></tr>
ctrr<tch*Sections/thr<th>N/hr</th><th>N/hr</ths<th>N/
hr</th><th=N/he</thx<th>N/hr</the><th></th></trc>
<Tphp
include ("EsCalculationFunc, ins"™;
b
<7php
LELFELEERERL LR L O EE i i i fCost
Determination/ S/ A0 L0 0080 EAELES
Fjobequipcostsgl="select
b.equip id,b.equip descrip,b.waitingtime,b.mantimefactor,
b.utilityfactor from [s equipment b";
$jobequipcostael =
HMYSQL QUERY ($jobequipcostsql) ¢
$SectionalEquipGrandCast={;
S8ectional EguipAmount=0;
while ([(Fjobequipcostiow =
mysgl fetch array(%jobequipcostsel)] |
feguipid=§jobequipcostrow|"equip id"];:

Sequip descrip=$jokequipcostrow["equip descrip”]:

Swaitingtime=5jobequipcostrow|"wailtingtime"j;
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smantimefactor=5%jobagquipsostcow [ "mantimefactor™ ]

Sutilityfactor=%jobeguipcostrow["utilityfactor"];
$fieldtype="Equipment™;
JBuildfieldtype="Building";
sutilicyfleldeype="Urilities";
ffieldManpowertype="Manpower";

fEquipmentBRate=EquipmentRatefunc{fequipid, §fieldtype

$AuildingRate=BuildingRatefunc($equipid, SBuildfieldt
Ype] §

SUtilityRate=0tilityRatefunc|{Sequipid, SUtilityfieldt
Yrel:

SManpowerRate=ManPowerRatefunc{Sequlpld, S{ialdManpow
srbypel;

ShdminRate=AdminRatefunc($equipid, $fieldManpowertype
ki 2

<tr><td><?php eche Sequip descrip?></td><td
“align="right"><7php echo
number format ($EquipmentRate,;2)?></td><td
align="right"><?php acho
number format |SManpowerRate, 2] ?></td><td
align="right"><%*php echo
number Ecdrmat (SBuildingRate, 2} 7></td><td
align="right"><?php echo
numper format (FUtllityRate, 2) ?></td><td
align="right"><?php echa
number format {SAdminRate, 2)?></td><vd
align="right"></td></tr>
<7

|
P

=/table>

</tdr<td align="right"><?php //echo
bfoverheadampount ?></td></tr>
<frd></ ee>
“/table>
</ form>
</body>
</ html>

LA R EER NN R R NEEEEREE SRR R EREEREEEENEREERENEEEERERENERNERENNEERNNERENNEIE}N.ERHE]

<hitml>

cheadr<title>Job Invoice</title>

<link href="fa format.css" rel="styleSheet™
Evpe="text fcssM>
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ciphp

include (" famysqline.ine"] ;

$jobid=5 GET[jobid];

Scustid=% GET|custid];

$jobdescrip=5 GET[jobdescription};
Scompanynamasgl="=salact

company name, company address, company area Crom

fs companyprofile”;
Scompanynamereg = MYSQL_QUERY (Scompanynamesgl];
Scampanyname=

mysgl result |{Scompanynamereqg, 0, "company name");
Scompanyaddreas=

mysql result {Scompanynamereq, O, "company address"};
FCompanyareas

mysgl result{Scompanynamereg, 0, "company area®);

scustsgl="select cuat id,

cust_descrip,contact person,cust_address, join_date from

fs customer where cust id='SFeoustid'";

Sselcust= MYSQL QUERY (Scustsgl):

while {dmydescriprow =
mysgl fetch array($selcust)) |
fselcustid=%mydescriprow|"cust_id"|;

$seldescrip=%mydescriprow|"cust descrcip"];

fcustaddress=imydescriprow|"cust_address"|;

]

/fSelect order materials

fmatcostsgl="select a.mat id,a.mat descrip, b.mat_guankt,

b.mat cost from fs material a,fs materialorder b where

a.mat_id=b.mat id and b, job 1d—‘$j&b1d'“'

Smatcostlist = HYBQL_GUER?{EmatcnstsqL],

JfBchedule Cost

f*  Sjochcostsgl="select

sum(a,.schedule time]worktime,sumla.schedule time *

b.equip cost)amount,max(schedule date)date Erom

fs schedule a, fs equipment b where a.job_id='§jobid' and

a.equip id=b.equip id";
$jobcost = MYSQL QUERY ($jobcostsgl);

while {($jobcpstrow = mysgl fetch array(%jobcost)] |
Sworktime=3jobcostrow| "worktime"];
Soverheadamount=%jobcostrow [ "amount™] ;
Sprobabledate=%jobcostrow[ "date"];

!
'
7
< /head>
<hody clasg="body">

<center>
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ccenters<font coloer="green” siza=q>=Cusltomer
Invoica</font><hrr»<b>Descriptlion——<Tphp echo
sjobdescrip?></center>
cform method="Post" name="custselection">
<table border="1" bordercolor="#000000" width="90%"
height="100%" class="thlstyle" align="center">
ctr><td height="25%">
<table border="0" bordercolor="#000000" widCh="100%"
height="100%" class="tblstyle" align="centegr">
<tr><th width="25%"></th><th width="25%"></th><th
‘widbh="25%"></Lh><th width="25%"></th>< tr>
<tr><td colspan="3"></td><td align="left"><?php echo
soompanynameP><brr<?php echo Scompanyaddresa?><br><iphp
ache date {"d/ m/¥Y") 2> < ftd=</te>
<trr»<td align="left"><?php echo
$seldescrip?><br><?php echo Scustaddress?></td><td
coxlspan="3"> &nbap;</td><Srr>
<leables
c/tdrgSe>
cte»<td height="75%">
table border="1" bordercolor="#000000" width="100%"
height="100%" class="thlatyle" align="cencer">
<tr height="50%"><th width="5%">k</th><th
widbh="36%">Item Descripbtion</bth><th
width="1Z2%">Quantity</th><th width="13%">Unit
Price</Ch><th width="18%">Amcunt</th><th
width="158%8"></th></tr>
<tr><td colspan="5" valign="top">
<table border="1" bordercolor="8000000"
width="100%" class="thlstyle"” align="center">
<iphp :
$incr=1;
while ($matcostrow =
mysql fetch array(Smatcostlist)) |

Smatid=Smatcostrow|["mat id"];
Smatdescrip=Smatcostrow|["mat descrip"];
smatquant=Smatcostrow["mat_quant"];

smatcost=Smatcostrow|"malb _cost"];
Smatamount=5matguant * Smatcost;
StoeLtalmatamount=Smatamount +
ftotalmatamount;
7=
ztrr»<td widbh="5%"><Tphp echo
Siner++?3</bds<td width="42%"><7php echo
Smatdescrip?»</tdr<td width="13%"><?php echo
Smatguant ?></td><td width="15%"><?php echno
number format{$matcost,2) ?></td><td align="right"

¥



Wldth="20%"><?php echa
mimber format{fmatamount, 20 7>< o>/ Cp>
<7
!
e
</table>
</ftd><td width="15%"></td></Lr>
<Er haight="5%"><td>< bd><td colspan="3"
align="right"><b>Subtotal</b></td><td
olspan="2"align="right"><b><?¥php echo
rumber format [$totalmatamount, 2) ?P»</br</td></ >
<tr height="5%"»<td colspan="g">
<hr>
wtable border="1" bordercolor="F000000" width="100%"
class="tbhlstyle" align="canter">
<Lr*<th colspan="2"></th><th
colspan="2">Equipment</th><th
colapan="2">Manpower</th><th colspan="2">Bullding</th><th
eolspan="2">Utilitiea</th><th
colspan="2">hdmin</the<th></th></tr>
2trr<th>Section</th*<th>Time (hr)</th><th>Rate/fhc</th
»<th>Amount</td><th>*RateShr</th><th>Amount</th><th>Rate/h
r<fthx<th>Rmnount</th><th>Rate/hr</th><th>Amnount</th><th>R
ate/hr</th><th>*Amount</th*<th></th></tr>
<php
include [("fsCalculationFunc.inc")
Ed
<?iphp
FAEEELETSET P LA RS R L F LR f T FCost
Determinatlon/ /A /0P ELLERELEEELLY
ffSjobequipoostsgl="s5elsact
a.equip id,sum(a.schedule time]TimeSpent from fs schedule
a group by a.equip id";
Flobegqulipcostsgl="salack
a.equip id,b.equip descrip,waitingtime,mantimefactor,util
ityfactor, sumia.schedule time)TimeSpent,max(a.schedule da
tejdate from fs schedule a,fs eguipment b where
a.equip_id=b.equip id and a.job id='Sjobid' group by
a.equip id";
$jobequipcostsel =
HYSQL QUERY($jobequipcostsqgl);
$5ectionalEquipGrandCost=0;
sSactionalEguiphmoaunt=0;
while ($jobequipcostrow =
mysd]l fetch array(5jobequipcostsel) ) |
Sequipid=%jobequipcostrow|“equip id"];

$equip descrip=5%jobequipcostrow["equip descrip"];

S$waitingtime=5jobeguipcostrow|"waitingtima"];
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smantimefactor=%jcbequipcostrow["mantimefactor"];

futilityfactor=5jobequipcastrow["utilityfactor" ]
STimesSpent=5jobegquipcostrow ["TimeSpenl" ] ;
tprobabledate=5jobequipcostrow|"date];
sfieldtype-"Equipment";
SBuildfieldtype="Building";
gitilieyfleldtype="0tilities";
SfieldManpowertype="Manpower";

fEquipmentRate=EquipmentRatefunc (fequapid, §fieldtype
b
FBuildingRate~BuildingRatelunc(dequipid, SBulldfialde

ype) i
sbilitvRate=UbtilityRatefunc(%equipad, SUEilityfialde
ypel:
fManpowarRate=ManPowerRatefunc (Sequipid, §fieldManpow
erbyvpel ;
fhdminRate=hAdminRatefunc {$equipid, $TieldManpowertype
i fRectlopal EquipAmount=3EqulpmantRate

*ETimeSpent;
SoectionalbBuilddmount=5BuildingRate * (FTimaSpent +
[Swartingtime/60) ) ;
SBectionallUtilityAmount=5UtilityRate *
({100 + FurilityFactorysll0O) *
[5TimeSpont+ (SwaibtingbimeSe0) ) ;
S$SectionalManpovwerAmount=5ManpowerRate *
FTimeSpant * ({100 + Smantimefactor] 1005
FSectionalAdminAmcunt=5AdminBate *
$TimaSpent

S8ectionalManplquipAmount=%3ectional EquiphAmount +
tEepctionalManpowarAmount + 5$SectionalBuilldimount +
$SectionalUtilityAmount + SS8ectionalAdminfmount}

S8ectional BgquipGrandCost=3SectionalbguipGrandCost +
Eepbional Equiphmaunt;

ZectionalBBulldcrandCest=S55ectional BuildGrandCost +
SSectionalBuildimount :

§SectionalUtilityGrandCost=55ectionalUtilityGrandCos
t + §8ectionalltilityAmount;

F5ecticnalManpGrandCost= ESectiDnaLHaanrandﬁﬂit +
_$GEtLlnnulManpqu:AmﬂUnt

SfectionalidminCGrandCost=55ectional didminSrandCast 4
fSectionalhdminfmount;
]

|94



<tr><td><?php echo Sequip descrip?></td><td><7php
gcho number format {STimeSpent, ) ?></td><td
align="cight"><?php echo
mmber format {$EquipmentRate, 2) ?></td><td
flign="right"><?php echo
number format {$SectionalBguipAmeunt, 2} ?></td><td
aligrn="cight"><2php echo
mmber format($ManpowerRate,2) ?></td><td
‘align="right"><?php echo -
namber format ($SectionalManpowerfmount,2)?></td><td
align="right"><?php echo
number format (5BuildingRate, 2) ?></td><td
align="right"><?php echo
number format($SectionalbBulldhmount,d) ?></td><td
align="tight"><?php Bcho
number format ($UtilityRate,2)?></td><td
align="right"><7php echo
number format ($S5ectionalUtilityAmount,2)?></td><td
align="right"><?php echo
number format (SAdminRate, 2] ?></td><td align="right"><?php
echo number format ($S5ectionalAdminAmount, ) ?></td><td
align="right"><?php echo
number format ($SectionalManpEquiphmount, 2] ?></bd></tr>
g2

|

s
—hrx<td colspan="3"
align="right"><b>3ubTotal</b></td><td
align="right"><b><?php echo

number format {§SectionalBquipGrandCost, 21 7»></b></td><td
‘colspan="2" align="right">«<b><?php echo

number format {$SectionalBuildGrandCost,2) ?></b></td><td
calspan="2" align="right"><bs<?php echo

number Format {$SectionalltilityGrandCost,2] ?»</b></td><td
colspan="2" align="right"><b><?ghp echo

number format {$8ecticnalManpGrandCost, 2)72</bx</Ld><Ld
colepan="2" ;align="right"><b><?php echo

number format {§3ectionalfdminGrandCost, 2)2></br</td></Lr>
</table>

<ftd><td align="right"><*php echo

LI | """"""ﬂ""-"lfl'l“'"'.l'll'r}

BALifgit= ELylih o wph=souid i
align="right"><b>»><?php echo
number format ($5ectionalEquipGrandCost+$5ectionalManpGran
dfost+3totalmatamount, 2) ?></b=</td></LE>

<tr height="5%"><td></td><td colspan="11"
“align="left"><b><i>Estimated Completion Date ---- <ZIphp
anho Sprobabledate?></i></b></td></tr> i
<ftd>»</ br>
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<ftable>
< forms
slhady >
¢ hitml>

LR R R R L R R AR R R AR

chtmli>
chead»<title>Custamer List</ title>
<link href="fs_ format.csa" rel="styleSheet”
type="Lext/css">
<SCRIPT LANGUAGE="JavaScriptl.l">
£l ==
function cusbtomprsetupicustomarcid) |
Jloustomerid=22;
window.open|'fs customersetup.phpfcustomerid="+customerid
Ut TR ficAtIon™) &
}
=%
</SCRIPT>
<Tphp
if (5 _POST [btrnew]) |
Surl redirect = "Location:
fs _customersetup.php?";
headar{surl redirect];
Exit; -
}
include (" fsmysglinc.ine®) ;
fcustsql="select cust id,
cust descrip,contact person,cust address,join date from
fs_customsr order by cust descrip ase";
S$selcust = MYSQL QUERY ($custsql);
s
cihead>
<hody class="boady">
woenter>
<centar><font color="graen" size=4>CusComaer
List</font></center>
<form method="Post" name="custselsaction">
<bable border="1" bordercolor="§000000" width="HO0%"
clazs="thblatyle" align="centar">
ztr bgcolor="HDUECEQ"><th>#
</th><th>Description</th><th>Contact
Person</th><th>Address</th><th>action</th><th>
cinput type="submlt" wvalue="Hew" name="htnnew"
clags="golorbtn">
<fth><fee>
<?php
Sincrno=1;
whilsa
(§mydescriprow = myagl fetch array{$selcust))(
$selcustid=Smydescriprow|"cust 1d"];
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Sseldescrip=$mydescriprow["cust descrip"]:
Scontactperson=5Smydescriprow|"contact person”];
Scustaddress=Smydescriprow|"cust_address"|;
5jnin*date=$mydescriptnw["jnin_date”!;
Sclickbtn="btniselcustid";
=
ctrr<td><?echo Sincrno++?></td><td><?echo
seldescrip?></td><td><7echo
contactperson?></td><td><?echo $Scustaddress?></td><td><a
ef="fs customersetup. php?customerid=<7php echo
seleustid?>™ class="whitelink"»Edit</a></td></tr>
17>
t/table>
</ form>
< /body>
</html>

R R R R LI R R R SRR R R R R R R R R R R RN NN

<html>
chead><Litle>Customer Registration</title>
<script sroc="libraries/functiona.js"
type="text/javascript” language="javascript"»></script>
<link href="fs format.pss" rel="styleSheet™
type="text /css">
<Iphp
include{"fsmysglinc.inc™);
include ("fsqueryfunctions.inc"};
Scustomerid=% GET[custemerid];
1f [Scustomerid 1="1"] |
sdegcripsgl="gelect
cust_id,cust deserip,ecust address,contact person,effstatu
s from fs customer where cust _dd="SJcustomerid'";
Sdescripreg = HY?DL_QUER?#Sdescripsql]:
Jcustid= mysqgl result(fdescripreg,0,"cust id"};

_ fdescrip=

mysql_result (Sdescripreg,0, "cust descrip”):
Focustadd=

mysgl result {Sdescripreg,{,"cust_address");
Scontpers=

mysgl result({Sdescripreg,(,"contact_person"};

Seffstatus= mysql result{$descripreqg,D,"effstatus”);
}
if (5 POST(regbtn]) |

Scust idsql="select cust id from fs customer where
cust . Ldf'ﬁcustumerld’"

Ecust_idreg MYSQL QUERY ($cust_idsgl);

if {Scustrow=-mysql fetch array{$cust idreg]}|

Foustregsgl="update fs customer set

cust descrip='" . addslashes(§_POST[customername])
"',cust_address='" . addslashes($ POST[custadd])
"!,contact_person='" . addslashes(5_POST[contpers]) .
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“l,effstatus="5 POST|[status]® where
cust id="Scustomerid!”;
lelss|
Soustregasgl="insert into
[s customer (cust descrip, cust address,contact person,effs
tatus,creation date} wvalues('"
addslashes (5_POST [customername)) . **',*'"
addslashes (3 POST [custadd]) . "', '™
addslashes (5 POST[contpers] |
wi,.'% POST[stakus] ', mowl))";
|
echo Sousbroegsgl;
focustreg = MYSQL QUERY ($custregsgl});
surl_redirect = "Location:
fa_customerliskt.php”;
haader {Jurl redirect);
axie;
I 5
if ($ POST[deletebkn]) |
Fcustomerid=% POST([custid]:

Schkoustomersql="select * from fs_jobrecord where
cust id="Scustomerid'”;
Schkocustomer = MYSQL QUERY ($chkcustomersgl);
if :
i¥chkocustomerrow=mysgl fetch array(Schkcustomer)) |
echa "<h4 alignmcznterkﬂfunt color="red'>Delata
failed: Customer already in use!</font></hd>";
jelse |
Sdelmatunitsgl="delete from fs customer where
cust id='Scustomerid'";
Sdelmatunit =
MYS0L QUERY [Sdelmatunitsqgl);
“url redirect = "Location:
fa customerlist.php?";
beader [$url zedirect];
eyl

[
fevd
if (% POST[cancalbtn]) {
Surl redirect = "Location;
fs custemerlist . php?™;
header {Surl redirect};

axit;
|
rF
</head>
<body class="body">
“oonbaxr>

<table border="1" bordercolor="silver" class="tblastyle">
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<th colspan="2" aliqn="center"><font color="gresn”
size=4>Customer Setup</font></the
<iorm methed="Post" nameg="customersetup'>

dhrxsbtd><b>Customear s Company WName</b>»
o/tdx<bd><input type="text" name="customername"” size="40"
maxlength="35" value="<%echo Sdescrip?>"><input
type="hidden" namo="custid" value="<recho
Scustomerid?a"></td>c />

<trr»<tdr><b>Contact Person</b></td><td><input
Eypes"Lext" pname="gontperz" size="40" maxlength="40"
value="<?echo Scontpers?>"></td></tr>

<trr<td»<brAddress< /by </td><tds<textarea
name="gustadd" rows="5" ecols="315"><Techo
scustadd?></textarea»</ td></ tr>

<?

if
trefistatus=="T"} |factive="checked"; lelse|{Sactive="";]

e
wErxatdr<bhb>Status</b> <Sode<tdx<input
“type="checkbox" id="status" name="status" <? echo
factive?> value="¥Y"> <label
for="status">Active</label></td></tr>

“btrr<td colspan="2" align="center"><input
type="submit" value=" Save " name="regbtn"
class="colorbtn" enclick="return submitclick({)">

sinput Eype="submit" value=" Dalete "
name="deletebtn” class="colorbtn" onclick="return
confirmLink (this, 'Dalebe this Customer?']">

<input type="submit"™ value="Cancel" name="cancelbtn
class="colorbtn"> <input type="reset" value="Reset"
class="colorbtn"></td></tr>
“/form>
</ table>
</hody>
</html>

LA R RERRERERRERRERERRERE RN ERNRENRRRRRERRRRRRRRRR RN RNRRRRRRRRRRRNNEEESEDRREERES.DN.]
chtml><head><title>Egquipment List</title>

LHCRIPT LAMGURGE="JavaSEript1.1“}

<l=-=

var confirmMsg = 'Do you really wank to';

function confirmLink{thelink, theSqlQuery)

i

w

// Confirmation is not reguired in the configuration
tile
if (confirmMag. == 'V] |
cekurn Lrue;

b

var is. confirmed = confirmiconfirmMsg + ' :\n' +
theSglQuery) ;
tf {is confirmed} |
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theLink.hrel += "&is js confirmed=1';
|
returcn iE_EanirmEd;
1 #f end of the "ConfirmLink({}"' Eunctien

—
<fSCRIFT>
¢<link href="fs format.css" rel="styleSheeL"
type="{axt oc33">
“7php
include (" famysglingc-inc");
include{"fsqueryiunctiona. inc"] ;
LE (% POST[newbtn]) |
gurl redirect = "Logation:
fs equipmentsetup.php"!
header (Surl redirect);
exlit:
]
Sequipagl="=zalect
equip id,equip descrip,equip no,effstatus from
fs _equipment™;
sequiplist = MYSQL QUERY (Sequipsql):
7=
</head>
<body class="body">
<h3 align="center">Equipment List</h3>
<form method="Post" pame="egquipmentlist"=
<table border="1" width="50%" class="tbl=styla"
align="center">
<trrx<tds>
<table border="1" width="100%" class="tbhlstyle"
align="center">
L
bgcalor="4 DOECEQM" ><th><b>#</br</ th < th><b>Eguipment</b></s
thx<thr<b>Available Unikt of
Equip.</b></th><th></th><th></th></tr>
<?php
sincr=1;
while (Sequiplistrow = mysgl fetch array(Sequiplist])}
sequipid=%equiplistrow(["eguip id"];
Sequipdescrip=Sequiplistrow["equip descrip"|;
/{Seqguipno=fequiplistrow|"equip no"|;
Segquipno=countactiveunit (Fequipid) ;
Seffstatus=Sequiplistrow|["effstatus"];
echkname="chkfequipid";
Filar bycolor

if
{ {$iner/2)==(round($incr/2))) (Sbckcolor="#DODCEL"; Jelse{s
bokcplor="RELfELEE" ;)

if

(Seffstaktus=="Y") |Sactive="checked"; Jelse[Sactive="";}
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75
<tr bgcolor="<7php echo Sbckcolor ?>"><id><?php
gecho Sincrc++?>»</btd><td><?php echo Seguipdescrip?s
</tdr<td><?php echo Sequipno?> </tdz<td>
<a
href="fs equipmentsetup.phplequipmentid=<?php echo
Sequipid?>" class="whitelink">Bdit</a></td><td>
<a
href="fsz eguipmentunitsetup.php?eguipmentid=<?php acho
Sequipid?>" class="whitelink"»Add Unit</a»</td></tr>

<?php

=

</tablex

</tde<td width="10%" align="right" wvalign="top"><input
Lype="submil" name="newbtn" wvalue=" New "
class="colorhbtn"></cd»</ Lty

</table>

</ form>

< /hody>

</htmlz

o P g
<html> )

<headr<title>Equipment Registration</title>

£link - ‘href="dm btn.css" rel="styleSheet" type="LextScsa">
£goript arc="libraries/functions.ja"
type="text/javascript"” language="javascript"></scriplL>
<SCRIPT LARNGUAGE="JavaScriptl.l">

o
function submitelick {(form) |
if (eguipsetup.equipdescrip.value == "'}

{
alert{' Description is a required field.'};

aquipsetup.aquipdescrip, focus ()
return false;
}
if lequipsetup.equipno.value == ''}
[ :
alert('Equipment Mo is a required field.'):
equipsetup.eguipns., focus ()}
return false;
[
if (eguipsetup.equipcost.value == "'}
|
alert{' Cost i3 a reguired field.'};
equipsetup.equipcost.focus (] ;
raturn false;

|
return confirmbink(this, 'Save this Equipment?'}

flreturn true;
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-
</BCRIPTS _
<link href="fs format.css" rel="atyleSheet"
byvpe="text/ ocss">
<?php
include (" fsmysgline. inc™) ;
include {"fsgueryifonctions. ins"} ;
$equipmentid=% GET[equipmentid];
if (Seguipmentid !=""}|{
sdesoripsgl="select
equip_id,equip descrip,equip no, equip cest,equip area,bud
getedhour, efficiency, purchase cost,waitingtime,mantimefac
tor,utilicyfactor,hiring cost,contract rate,overtime rate
seffstatus, ActuallDemnand, ForcastDemand, SmoothingConst from
fs_equipment where equip id='Sequipmentid'";
sdescripreg = MY3QL QUERY {Sdescripsgl}:
Seqid= mysql result(Sdescripreg,0,"equip id"};
$descrip=
mysgl result(Sdescripreg, D, "equip descrip"):
feqgoost= mysql result($descripreg, 0, "equip cost™):

Sequiparea=

mysgl result($descripreg,(,"equip area"};
Sefficiency=

mysgl result($descripreq,0,"efficlency"”};
spurchasecost=

mysgl result ($descripreq,0,"purchase cost");
Swalbtingtime=

mysgl result ($descripreg, 0, "waitingtime");
smantimefactor=

mysgl result (Sdescripreg,(, "mantimefactor");
Sutilityfactor=

mysql result{Sdescripreg,0,"utilityfactor");
Fhiringcost=

mysqlmresult¢$descripreq,D,"hirinq_pust"];
Scontractrates

mysql_rasultf&d@scriprﬂg,ﬂ,“cﬂntract_r&te“};
Sovertimerates=

mysql result(sdescripreg.0, "overtime rate"};
SActual Demandg=

mysgl result (Sdescripreg, 0, "ActualDemand"};
FForcastDemand=

myagql result(Sdescripreg,0,"ForcastDemand"):
SSmoothingConst=

mysqgl result{$descripreq,0,"SmoocthingConst"}
Fhudgetedhour={ | (SActualDemand - S5ForcastDemand)*

SimoothingConst] +5ForcastDemand) ;
! fsbudgetedhour=

mysgl result ($descripreg, 0, "budgetedhour™) ;
feffstatus~ mysql result(Sdescripreq,0,"effatatus”);

jjijf!ﬁfffffffIHIIIIIIIEEEIEIIFIIIKIIEEIIIHIfffffffffffff'
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sforcastratesgl="saleck
a:5al Perlocl,a-5al Perlodd,a.5al Perlod3d;a.5al Feriodd, |
a.S5al Pericd?+a.S5al Pericd3+a.sSal Perlﬂddjsumtcral B, badg
etadhour, b. Pf[lcienry from 3 quartermanpower
a, s agquipment b where a,FieldType='Equipment' and
a,SectionName="'Sequipmentid"’ and
a.Sectionlame=hb.equip id";
Sforcastratereg = MYSOL QUERY ($forcastratesqgl):
sHalferiodl=
cmysgl ;&sult[sfnlcasttateceg;ﬂ;’Sal PLrlﬂdl“J,
$8alPeriod2=
mysql result{Sforcastratereq,Q,"5al Periodl");
SSalPeriodi=
myaql resulti{Sforcastratereq,(,"Sal Pariod3");
FSalPeriodd=
mysgl result({fforcastratereg,q,"Sal Periodd"):
Ssumtotal=
mysql resultiiforcastratereg,(, "sumtotal");
FlEbudgekbedhour=
mysql result ($forcastratereq,(, "budgetedhour™);
ffspfficiency =
mysql result ($forcastratereq, D, "efficiency"):
FHovingAverage=
[¢5alPeriodZ+55alPeriod3+5SalPeriodd) f3;
//SMovingAverage= number format ($sumtotal,2):
f/8MovingAverage= Ssumtotal;
EMﬂﬂFUHEIHaLE=15Havinghveraqéﬁﬁ$Efficiency‘$hudgetad
o) }ii
EELEELEE TS EE L T L L 8 L ER LT 8L T
P Ed
|
if {5 POST[regbtal} |{
fequip idsgl="select equip id from fs_eguipment
where equip id='Segquipmentid'":
$equip idreg = MYSQL QUERY [$equip idsgl);
1E [fequipow=myaql fetch array(Sequip idreg)){
fequipregsqgl="update Is_equipment set
equip_descrip='" .| addslashes($ POST[equipdescripl) -
“fyequip po='T addzlashea[q_PQSTEequipnﬂI|
'yeEquip coat="'"" . addslashes($ POST [egqulipcost])
Padhano="4 PﬂST[hudqetedhuur]' AtLualDEmand—'$ PC

e T = P qnd1|'l

HLL LGy | sellstatus="3 PUST [Bralus) eguly didds & ow
ST[equiparea] ' ,waitingtime="5 POST[waitingtime]',mantimef
actor='3 POST[mantimefactor]',utilityfactor='S POST [utild
tyfacter]' where gquip id='Sequipmentid'";

Jrecho "Eguipment already existl™;

Jelse|

Sequipregagl="insert into

f4 equipment (equip descrip,equip no,equip cost,equlp area
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cudgetedhooe ,waitingtime, mantimefactor, utilityfactor, ef £
lcienoy,eflstabus, ActualbDemand, Forcast Demand , SmoothlngCon
gt,creation date) values('"
addslashes (3_POST |egulpdescrip]ly . "', ""
addslashes (5 PO3T[equipnol} . "', '" .
addslashes (5 POST {equlipcost])
"', '5 POST(equipareal', 'S POST [budgetedhour)','s POST|[wai
tingbime]', "% _POST [mantimefactor]', 'S POST[utilityfactor]
'+'% PCST[efficiency]', 'S POST[status]','$ POST[ActualDem
and)] *, "% POST[ForcastDemand]';'% PGST([SmoothingConst]',no
wil)™;s
{fecho "Equlpment Registered!"™:
J
{fecho Seguipregsqgl;
Sequipreg = MYSQL QUERY |fequipregsqgl};
surl redirect = "Location:
fa eguipmentunitsetup.phpfequipmentid=3equipmentid™;
header[$urlutédirect};
BEXit:
[
if {5_POST[deletebtn]) |
schkeguipmentsgl="select * [rom £3_ schedule where
agquip id='Sequipmentid'";
Schkequipment = MYSQL QUERY {Schkequipmentsqgl)y
if
{Schkeguipmentrow=mysql feteh array|(Schkequipment] ]|
echo "<hd align=center><font color='red'>Delete
failed: Equipmsnt already in use!</font></hd>":
lelgel
Sdelequipunitsgl="delete from [s equipmentunit
where eguip id='Sequipmentid'";
Sdelequipunit =
MYSQL QUERY (Sdelequipunitsql);
fdeleteequipagl="delete from fs eguipment where
equip id="Seguipmentid'":
Sdeleteequip =
MYSQL QUERY (fdeleteequipsqgl);
- Surl redirect = "Location:
fs equipmentlist.php?®;
header (furl_redirect);
exit;

|

I,it-i-lf .

if {§ POST([cancelbtn]) ({

' surl redirect = "Location:

fs equipmentlist.php?";
header {Surl redirect);
exit;
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“/head>
chody class="body">
CCEnter>
ctable border="1" pordercolor="silver” clasgs="thlstyle">
<th colspan="4" allgn="center“><font color="green”
size=d>RActivikty Canter Setup</fonkt></ th=
<form method="FPost" name="eguipsetup">
<trr<td><b>Activity Center Name</b> </td><td
colspan="3"><input type=text namg="equipdescrip"
size="40" maxlength="25" wvalue="<?echo Sdescrip?>"><input
type="hidden" name="equipid" wvalue="<7echo
Sequipmentid?>"></tdr</tr>
<err><tdr<b>Centre Area (Sq.m) </b></td><td><input
type="text" name="eguiparea" size="15" maxlength="15"
value="<?echo Jequiparea?>"></td>
<hdr<Sroda<hd>< s
Zier>
<trr<tdr<b>Previous Actual Demand Hour
(He) </b></td><td><input Lype="text" name="ActualDemand"
size="15" maxlength="15" wvalue="<7echo
ShctuallDemand?>">»</ o>
<tdz<b>Previous Forecast Demand Hour
[Hr] </br</td><td><input type="text" name="Forcastbemand"
size="10" maxlength="15" wvalue="<Facho
SForcastbDemand?=">< td>
</ftr>
ctr><td><b>Smoothing Constant</b></td><td><input
typa="text" name="SmocthingConst" size="15"
maxlength="15" value="<?echo $SmoothingConst?>"></td>
<td»<b>Manpower Efficiency in the Centre
(%) /b= tdx<td><input type="text" name="sfficiency”
gize="15" maxlength="15" value="<?php echo
cefficiency?>"></ td>
</tr>
Ztrrx<tdx<b>Proposed Forecast Hour
</br</td><td><input type="text" name="budgetedhour"
readonly size="153" maxlength="15" value="<Zacho
Shudgetadhour?>"></td>
<td»<b>Ave. Waiting Time
{Minutes)</b></tdr<td><input type="textc"
mame="waltingtima" slze="15" maxlength="15"
value="<7echo Swaitingbime?>"></ td>
<fers
<trr<td=<b>Manpower Time Factor{%)
</bx</td><td><input type="text" name="mantimefactor"
Size="15" maxlength="15" wvalue="<7acho
gmantimefactor?>"></cd>
<tdr<brUtilities Time Factor
(%) </br</rdr<td><input type="text" name="utilityfactor”
size="15" maxlength="13" value="<Zecho
Sutilityfacror?>"></td>
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</t
ctr><td colspan="4"><hr></td>
sltrr
l== gip>»<bd><b>Purchase Cost < /b></Cdr<td><?echo
number format ($MovingAverage, ) 7></td>
Ztdr<brRate/hr </br</td>r<tdr<Techo
number format(sManPowerRate, ) ?></td>

<fte>
-—>
<P
if
{Seffstatus=="¥"]|Sactive="checked"; |elsa|{Sactive="";}
s

<trr<td><b>S5tatus</b> </td><td><input
type="checkbox" id="status" name="status" <=7 echpo
Factive?> value="Y"> <lgbel
for="status"»>Active</label></td></tr>
<trr»<td colspan="4" align="center"><input
type=""gspbmit" value=" Save " name="tegbtn"
clasa="colorbbn” onclick="return submitcliicki) ">
<lpput btype="submit" wvalue=" Delets "
name="gdeletebtn" class="¢olorbtn® onclick="raturn
confirmbink (this, 'Delete this Egquipment?®}™=>
<input type="submit" wvalue="Cancel" name="cancelbtn"
class="colorbtn"> <input type="reset" wvalue="Reset"
class="colorbtn"></td></tr>
</ Form>
</table>
</ body>
</html>

LR A L L R R e A R

c<html= ;
<headr<title>Bquipment Unit Registrationd/title>
<link href="fs format.css" rel="stylaSheet"
type="text/cas">
<script src="l1libraries/functions,js"
type="text/javascript” language="javascript"»</script>
<S5CRIPT LANGUAGE=~"JavaScriptl.l®>
e
functlion submitclick (form) |
if degquipunitsetup.eguipunitdescr.value == 'Y
[
alert(' Description is a reguired field.'}:
equipunitsetup.equipunitdescr, focus();
return false;
|
~ return’ confirmLink(this, 'Save this Egquipment
Unit?')
Sfteturn btrue;
!
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Eunction
editclick{uvnitid,unitdescr,efstatus,purchasecost,installc
ost, 1ifeaxpect) |
equipunitsetup.equipunitid.value=-unitid:
equipunitsetup.equipunitdescr. valua=unitdescri
equipunitsetup.purchasecost.value=purchasacost;
aguipunitsetbup.installationcost.value=installocost;
equipunitsetup,lifeexp.value=lifeexpect;
equipunitsetup, addunit.value="Modify Unit';

tf f(efstatus
I='vheacked') {equipunitsetup.equipunitstatus,.checked=false
rlelse({eguipunitsetup.equipunitstatus.checked=true;}
]
function newolick{form) |
equipunitsetup . equipunitid.value="";
cequipunitsetup.equipunitdescr.value="";
equipunitsetup.addunit.value=" Add Unit *:
equipunitsetup.purchasecost.valuse="'"';
equipunitsetup,installationcest.value=""
equipunitsetup.lifesxp.valee="";

}

By, <

</ SCRIPT>

=< Tphp

inclode (" famysglinc. inc™) ;

ipclude ["fsquerylunctions, ing" )}

fequipmentid=5% GET[eguipmentid]:

if {(Sequipmentid !=""){
Sdescripsgl="select

equip id,equip descrip,equip no,equip cost,effstatus from

fs equipment where equip ld="Sequipmentid'";
$descripreg = MYSQL QUERY {$descripsql);
Seqid= mysql result($descripreg,0,"egquip id"}:
Sdescrip=

mysql result|{$descripreg,0,"equip descrip");
Fegno= mysql result (§descripreg, U, "eguip_no");
Seqcost= mysgl result($descripreq,D,"equip cost"};
SlhaquiplUniEPurCost=

mysgl result($descripreg,, "equipUnit PurCost"};
//SequipUnitInstCost=

mysgl result (Sdescripreg,(0, "equiplnit InstCost");:
ffSequipUnitLifeExp=

mysql result($descripreg,0,"equipUnit LifeExp");
Seffstatus= mysql result{fdescripreg,0,"effstatus™)};

} -}

if (5 POST[addunit]) |

fequipmentunitide=s POST[equipunitid];
Sequipunit_idsql="select equipunit_id from

s eguipmentunit where eguip id-'anuipmﬁntid‘-and

equipunit id='fequipmentunitid'";
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sequipunit idregq = MYSQL QUERY (Segquipunit idsgl};:
fugquipUnitPurCost=% POST[purchasecest];
FequipUnitInstCost= § 'POST[installationcost];
SequipUnitLifeExp=5 POST[lifeexp];

ik (fegquipow=mysql fetch array($equipunit idregll{
Seguipunitregsgl="update s equipmentunit set
equipunit_descrip ='" .

addslashes [§ POSBT [equipunitdescr])
"t ,eguipUnit PurCost='SeguipUnitPurCeost',equiplnit InstCo
st="SequipUnitInstCost' , equiplnit LileExp="JequiplUnitlife
Exp',effstatus='5 POST[equipunitstatus]' where
equip id='Sequipmentid' and
equipunit id='S$egquipmentunitid’'";
f/fecho "Egquipment already exist!™;
lelsa| o
Segquipunitregagl="insert into
fs eguipmentunit (equip id,equipunit descrip,equipUnit Pur
Cost,equiplUnit InstCost,equiplnit LifeExp,effstatus)
valoes | 'Sequipmentid', '"
addslashes (5 POST[equipunitdescr])
"ty ' SegquiplnitPurCost ', "SequiptinitInstCost ', 'SequiplnitLi
feExp', 'S POST|[equipunitstatus]*)";
//echo "Equipment Registered!";
!
sequipunitreg = MYSQL QUERY (Sequipunitregsqgl):
/fecho Sequipunitregsgl;:
/f5url redirect = “"Location:
s eguipmentlist.php?™;
f/header [Sur]l redirect);
Jrexit:
] .
if ($_POST[deletebtn]) |
: ff$equlpmentunitid=$_PﬂET[equipunitid];
Feelegquipunit=selallequipunit [Feqguipmentid] ;
while (Seguipunitrow =
mysgl fatch array (Fselequipanit)) (
Sequipunitid=Sequipunitrow Equipunlt_id“]:
Schkdelname="chikSequipunitid®;

Schkequipunitval=§ POST[("chkSequipunitid")];
if {(Schkeguipunitval !=""} |
sohkequipmentsgl="5elect * [rom
fs schedule where eguip id="'Segquipmentid' and
equipunit_id='Sequipunitid'";
Schkequipment =
MYSQL - QUERY (Schkequipmentsqgl) ;
| if
(Schkequipmentrowsmysgl fetch_array(dchkeguipment))
acho "<hd4 align=center><font
color='red'>Delete failed: Equipment already in
cusel</font»</ hd>";
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belaal _
Fdeleguipunitsgl="delete from
fs_equipmentunit where equip id='$equipmentid' and
equipuonit ide='Seguipunitid®*®:
fdelequipunit =
MYSOL QUERY {$delequipunitsgl]

[
Fiecho Schkeguipmentsgly

t
FEE Y
if (% _POST[cancelbtn]) [
furl redirect = "“"Location?
fz equipmentlist.php?;
headerisurcl redicect];

exit;
]
E
</head>
<body class="body">
wcenters

<table horder="1" bordercolor="silver” class="tblstyle
width="75%">
<th colapan="4" align="center"><font color="grean"
gize=4> Eguipmént Unit Setup [<7echo
fdescrip?>) </font><input type="hidden" name="equipid"
value="<%acho $equipmentid?>"></th>
<form method="Post" name="equipunit=setup">

<tr»<td><b>Equipment Code MNo</bh></td><td
coalspan="3"><input Cype="text" name="equipunitdescr"
maxlength="25" size="30"></td>

</tr>
ctrrx<bdr<brPurchaze Cost [N} </br</td><td
colspan="0"><input type="text" pame="purchasecost"
size="15" maxlength="15" value="<%echo
spurchasecogb ">/ d><td><b>Installation
Cost (N} </b></td><td><input type="text"
name="installationcost" size="15" maxlength="15"
value="<?acho finstallationcost¥>"></td></LE>
<prr<tdr<b>Expected Life Span (Yr}</b> </tdr<td><input
type=text name="lifeexp" size="5" maxlength="3"
value="<lacho SexpecbedlifaExpi>"rsled>
<td colspan="2"><input type="checkbox"
id="eguipunitstatus” pame="egquipunitatatuz" checked
value="Y"> <label '
for="equipunitstatus"><b>Active</b»</label>

<input typa="hidden" nams="eguipunitcid"
value="<%echo Sequipmentunitid?>">
</td»< /e iy
<tr><td colspan="3" align="center">
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Cinput type="submit" name="addunit"” wvalue="Add HMore
Equipment"™ class="colorbtn® onclick="return
submitclick{} ">

<inputb bype="button" name="newbtn” wvalue="Hew"
glass="colorbtn™ onclick="return newclicki)">

<input type="submit" name="cancelbtn" wvalue="Back to
Main" class="colorbtn"></td></tr>

zbkrr<td colspan="4" align="center">»

<table border="1" bordercolor="silver"
glags="Lhlatyle” width="100%">

<tr bgéolor="§D0ECEQd">»<td> </ td><td> Unit
Description </tdr<tbdrStatus<dtd><tds></td><td><input
Eype="gubmit" name="deletabtn" value="Daleta"
class="colorbtn" onclick="return confirmLink({this,
'Delete the Selected Egquipment Unitc{s}?')"»</td></tr>
<?php

Sseleguipunit=selallegquipunlit (Sequipmentid] ;

while [(Seguipunitrow =
myaql fetch array(%selequipunit)) (

segquipunitid=Segquipunitrow("egquipunit 1d"];

Sequipunitdescrip=Sfequipunitrow|["equipunit descrip"]
feguiplnitPurCost=Sequipunitrov["equiplnit PurCost"]
SequipUnitInstCost=Sequipunitrow["equiplnit_InstCost
SequipUnitLifeExp=Sequipunitrow["equiptnit LifeExp"]

Suniteffstatus=Sequipunitrow|"effstatus"];
Schkdelname="chkSequipunitid"”;

Sincrrows s+t
if
[(Funiteffstatus=="¥"}|Funitactive="checked”; lelse|5unitac
Lisraes™ 1§
o

<Lrr<td=<?php echo Sincrrow?></td><td><?php echo
Sequipunitdescrip?s< /S td>

<td><input type="checkbox" id="unitstatus"
name="unitstatus" disabled <¥php echo Sunitactive?>
value="Y"> <label for="unitstatus">Active</label></td>

<td><input type="button" name="editbtn"

value="Edit". class="colochin" onclick="return
editalick('<?php echo Sequipunitid?>', '<?php echo
Sequipunitdeacrip?>', '<?php echo $unitactive?>', '<?php
echo $equipUnitPurCost?>'; '<?php echo
SequiplnitInstCost?>",'<?php eacho
SequipinitlL] feExp?>"') "></td>
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<td><input type="checkbox" name="<?php echo
Schkdelname?>" valuoe="Y"</tds
citr>
 <1php
|
T
</tahle>
eied=</ >
</  Form»>
</table>
< /body>
< /html>
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chtml><headr<title>Customer's Order</title>
<link href="fs format.css" rel="styleSheat"
tvpe="text/css">
<SCRIPT LANGUAGE="JavaScriptl.l">
<) =--
function calgamount (txtname, titcost, txtamount] |
/fstrenabled="'document.getElementById (" '+txtamount+*
" innerHTHL=(materialvalue. "+txtname+ "’ .value *
txtcost] 'y
stransname='document.getElementById (" +txtamount+* ")
JAnnecHTML! ¢
J/stramount="'document.getElementById (" '+txtamount+"'"
b .innerHTHML={materialvalue. '+txtname+' .value * Etxbtcost)';
stramount="document .gatElementById (" "+Cxtamount+' ") ;
innerHTML= [materialvalue, '+txtname+'.value *
txtcost) .toFixed(2)';
txtansname=evél4stransnamej;
txtamount=eval {stramount) ;
fitxtansnameraw=txtamount*txtcost;
//cxtansname= (cxtamount*txtcost) .toFixed (2);
//Tha next 2 lines do it alsec
//strenabled=‘document.getElementById (" '+txtamount+’
" inmerHTML= (materialvalue. "+txtname+" . value * '
Lxteoat) ':
ffeval (atrenabled) ;
)
——
</ SCRIPT>
<?php
include("famysglinc.inc");
include {*fsqueryfunctions. inc");
$jobid=% GET[jobid];
S$descript=5 GET[descript];
1f (5 POST[savebtn]) | :
Fjobid=§ POST[jobid];
tmatsgl="zeleckt
mat_id,mat_descrip,mat_no,mat cost,effstatus from
fas material order by mat_descrip”;
Smatlist = MYSQL QUERY (Smatsqgl):
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Scheckjobordarsgl="s&lect * from
fs_materialorder where job_id='%jobid'";
Socheckjoborder =
MYS0L QUERY {Scheckjobordersgl);
i
(foundrow=mysgql fetch array({$checkjoborder)) |
fdaeletesgl="delete from fs materialorder
where jnhmid=‘$jnhid'";
ydeletefound =
MYSQL QUERY (Sdeletesql);
|
while (Smatlistrow = mysqgl fetch array{Smatlist)}) {
smatid=fmatlistrow|"mat id"]:
fmatno=3matlistrow(["mat na"];
Fmatcost=Smatlistrow["mat_cost"]:
Ftextname=("txtnameSmaktid™) ;
fhidprice=("hidpricefmatid");
$materialquant-$_PﬂET[1“$textname"}];
Smaterialprice=% POST[{"$hidprice"}];
if {Smaterialquant>0)}
Sschedmatsgl="insert into
fs_materialnrderijﬂb_ld,mat_id, mat guant,
‘mat cost,creation_date)
values ['Fjobid', "Smatid!, "smaterialquant’, 'Fmaterialprice
troow(}}";
fschedmat =
MYSQL QUERY {$schedmatsqgl);
}
]
)
smatsgl="select
a.mat_id,a.mat descrip,max(b.stock id)}stockid,a.effstatus
from fs material a,fs materialstock b where
a.mat_id=b.mat_id group by a.mat_id a.mat_descrip order
by a.mat_descrip";
smatlist = MYSQL QUERY (Smatsgl);
T
“/head>
<body class="body">
<h3 align="center">Material/Valus</ h3i>
<form method="Post" name="materialwalue">
<table border="1" widbth="50%" class="tbhlsLylea"
align="center">
crrx<td>
<table border="1" width="100%" class="tbhlstyle"
align="center">
<tr><td colspan="5" align="center">
Job Description:<font color="gorange"
size="4"> L7echo Sdescript?> </font><input Cype="hidden
name="jobid" wvalue="<%echo Sjobid?>"></td></tr>

=it

ar
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<Lt i
t@talar="HDHECEG“}ﬂLh}cb}#{fhhﬂfth}{th}{h}uater;al{!bbﬁ#g
h><th width="5%"><b>Quantity</br»</th><th :
Falign="right">Unit Eﬂat{fthh{th}hmﬂuntﬁfth?{ftr}
<iphp
Sincrc=1;
while {Smatlistrow = mysgl fetch arrayd$matlistj}1

vmatid=fmatlistrow["mat id"]; :

smalbdescrip= $maLllstrcw[“mat _desctip"];

Fstockid=tmatlistrow["stockid"]:

Jlsmatno=s annta:tlveunlt{$mat1d].

//smatcost=Smatlistrow(["mat cost"];

Seffstatus=Smatlistrow["elffsratus"];
ffocost

smatcostagl="select stock price,stock cost from
fs materialstock where mat id="$matid' and
steck ld='Sstockid'";

fmatcostsel = MYSQL QUERY (3matcostsgl);
while ($matcostrow = '
mysgl fetch array($matcostsel)) |
smatcost=fmatcoatrow|"stock price"];
IfﬂmaLccst=EMattustrnw|"stﬁck_:ﬂst"l;

*

|

Schkname="chkSmatid" ;

Stextname="txtnameSmatid";

Stextamount="txtamountSmatid"™;

fhidprice="hidprice$matid";
/ffor bgcolor

M 3
([$ince/2)=={round {8incr/2))) [Sbekgolor="#DODCEQ"; Jelse(f
bckcolor="RELELEE" ;]

if

tfeffstatus=="%"] | active="ghecked": |else|Sactive="";}
P

<tr bgocolor="<?php echo Sbekcolaor
Tr'r<tds<Tacho Sincc++72</bd><td><? ache Smalbtdescrip?>
</rd>
cbdz<inpult type="text" name="<?php echo Stextname?>"
maxlength="10" size="6" onblur="return calcamount{'<?php
gcho Ftextname?>', '<7php echo Smatcost?>' '<Iphp echo
Shextamounkb?>"] ;"></td> :
<td align="right"><input type="hidden" name="<?php echo
Shidprice?>" value="<? mcho Smatcost?>"><? echo
fmatcost?r</td><td colspan="2" align="right"><span
id="<?php echo Stextamount?>">»<fapan></td>»</tr>
<7

I
7=
</tablex>
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cftdr<td width="10%" align="right" valign="top"><input
type="submit" name="savebtin" value=" Save "
class="colotbin"></td>< /x>

< ftablae>

</ form>

</body>

</html>

.‘--".‘...-F...F-.'FII':ﬁ".I'-IIIIIIIIIIIII--IIllllllllllllllll-ljll-.*.
]

<html>
<head><title>Job SBelection</title>
<link href="fs format.css" rel="styleSheet"
type="text /css">
<SCRIPT LAMGUAGE="JavaScriptl.1l"=
&)=
function submiteclick (Form)] |
if {jobselection.jobcost.value == ')
[
alert{' Cost is a reguired field.');
jobselection. jobcoat. focus();
raturn false;
[
return true;
r =
function scheduleCost (scheduleid,desarip) |
ffacheduleid=22;
window.open('fs jobcesting.php?jobid="+scheduleid+ ' tdescr
ipt="+descrip+'',;, "Hotificacion"):
]
-=3
</SCRIPT>
<?php
include{" famysglinc. inc") ;
/{5jobsgl="sslect
job_id,job descrip,contact person,transaction date,start_
date,start_time,completed from fs_jobrecord order by
job_descrip asc";
Fiobsgl="selacl
a.job_id,a.job descrip,b.cust_descrip,a.transaction_date,
{select min{c.schedule date) date from [s_schedule c
whers )
c.job id=a.job id)startdate,a.start date,a.start time,a.c
ompleted from Es jobrecord a,fs customer b where
a.cust_id=b.cust id order by b.cust descrip,
a.job descrip asc";
§seljob = MYSQL QUERY ($jobsgl);
>
</ head>
<body elass="body">
<Ccenters
<centerr<font color="green” size=di>Job Selection
Form</font></center>
<form mathod="Post" name="jobselection®>
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Ictahle border="1" bordercolor="#000000" width="g0%" e
class="tblstyle" align="center">» E Wt

<tr bgoolor="#DOECEQ"><th>#
ﬁfthbfthﬁbescrlpt1ﬂn{fth}{th}Cusanﬂr{fthﬁ{Lh}TransacLLnn
Pate</th><th>Commencement

date</th><th2Status< S th*<kth»actions/th*< fbr> b

<?php
Sinecrno=l;
while

($mydescriprow = mysgl fetch array($seljecb) )|
Fseljobid=3mydescriprow["job id"]¢

sseldescrip=3mydescriprow["job descrip");
scontactperson=Smydescriprow|"cust descrip"];
stransactlondate=Smydescriprow|"transaction date™];
$atartdate=fmydescriprow|"startdate"];
//Sstarttime=Smydescriprow|["start time");
fstatus=Smydescriprow|"completed™];
felickbtn="btn%sel jobid";
1=
ftre<td><?echo. Sinconot+?3</td><bd>»<?acho
saeldescrip?></td><td><?echo
stcontactperson?»</Std><btd><?echo
Stransactiondate?></td><td><?echo
Sptartdate?></td><td><Techo Sstatus?></td>
<td>
<?php 1f($status=="C") |
feleal?>
<a href="[s jobcosting.php?jobid=<?php echo
¥seljobid ?>&descript=<? echo $seldescrip
"»Edit</a>»</td>
<7php | 7>
</Er>
<tphp
g
</table>»
</ form=>
<fbody>

</html>
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<html>
<head><title>Job List</title>
<link href="fs format.css"™ rel="styleSheet"
type="Lext cas">
<SCRIFT LANGUAGE="JavaScriptl.1">
[

Function schedule{scheduleid,descrip) |

ffacheduleid=27;
window.open('fs jobregister.php?jobid='+scheduleid+’'idesc
ript="+degcrip+'', "Hotification"):
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I
-—
<SSCRIPT>
<iphp ) ' ;
include{"fsmysqlinc.inc™); : s
if (& POST[newbtn]) |
surl_ redirect = “"Locatlion:
fa_jobregister.php?™i
header (Surl redirect);
exit;
!
§jobagl="salect
a.job id.a.job descrip,b.¢ust descrip,a.transaction date,
a,start_date,a.start time,a.completed from fs jobrecord
a8, f5_customer b where a.cust id=b.cust_1d order by
b.cust descrip, a.job descrip asc";
$seljob = MYS50L QUERY{$jobsql);
-]
</head>
<body class="body">
<center>
fcenter><font color="green" size=4>Job Selection
Form</font»</center>
<form meLhod="Fost" name="Jobsaleaction™>
skable border="1" width="00%" class="thlstyle"
align="center":>
<trx<tdr
<table border="1" bordercolor="#000000" width="100%"
cliggg="Eblalyle™ glign="cenlLer™F
<Lt bgoolor="§D0ECEQ"><Lh>§
</thr<th>lescription</th><th>Customer</th><th>Transaction
Date</th><th>Status</th><thraction</th></tr>
<2php
Sincrno=1;
while
{$mydescriprow = mysql fetch array($seljob)) |
$seljobid=Smydescriprow(["job_id"];
tseldescrip=Smydescriprow|["job descrip"|;
soustdescrip=Smydescriprow|["cust descrip”];
Stransactiondate=Smydescriprow["transaction_date”]:
fiSstartdate=Smydescriprow|["start date"];
ffSstarttime=Smydescriprow|“start_time®] ;

fstatus=Smydescriprow|"completed"]:

Sclickbin="btnSsel jobid®;
g

<trxctdr<?acho Sincrno++ 752 bd>dtd><2echo

Sseldescrip?r</td><td><?echo

Scustdescrip?></td><td><?echo
Straneactiondacet»</cdrsrdr<?echo Satatus?></rds
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ztdr<a href="fs jobregister.php?jobid=<?php
gcho $seljobid 1}&deucr1pt <7 @cho Sseldescrlp
»"»Edit<c/far</td>
b o
<7php
b2
</table>
ftd><td widbth="10%" align="right" wvalign="top"><input
type="submit"” name="newbtn" wvalus=" HNew "
class="colorbtn™></td></tr>
<ftable>
</ Eorm>
</body>
</html>

LA R R R R R R R R R A R R R L R R R R R R RN

<html>
<head><title>Invoice Job List</title>
<link href="fs format.css" rel="styleSheer"
Lype="texL /css">
<SCRIPT LANGUAGE="JavaScriptl,l":»
gl ==
function schedulelscheduleid,descrip) |
flacheduleid=22;
window.open('fas jobregister.php?jobid="+scheduleid+’ kdesc
ript="'+descrip+"'', "Hotification"):
}
-
</SCRIPT>
<Tphp
include ("fsmysglinc.ing");
if (5 POST[newbtn]) |
furl redireqct = "Location:
fs jobregister.php?®;
header (3url redirect);
exlt;
)
sjobsgl="salect
a.job_id,a.cust_id,a.job descrip.b.cust descrip,a.transac
tion date,a.start_date,a.start time,a.completed from
fs jobrecord a,fs customer b where a.cust id=b.cust id
order by h.:ust_dgscrip; a.job _descrip asc";
#seljob = MYSQL QUERY({5jobsql);
7=
</head>
<body class="body">
scenter>
<center»<font color="green" size=4>Inveoice Job
Selection</font></center>
<form method="Post" name="johselection"=>
<table border="1" width="80%" class="tblstyle"
align="center">
ctr><td>
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<table border="1" bordercelor="4000000" width=“£ﬂ01'
class="tblstyle"” align="center">»
<tr bgcolor="#DOECEQ"><th>§ i ;
</thr<th>Description</th><th>Customer</th><th>Transaction
Date</thrsth>Status</th><th>action</th></tr> .
<iphp
Sincrno=1;
while s
(smydescriprow = mysql fetch array(3saljob)) '

Sseljobid=Smydescriprow["job_id"];
Scustid=8mydescriprow["cust_id"];
$seldescrip=Smydescriprow["job descrip"];
fcustdescrip=Smydescriprow|["cust descrip"|;
stransactiondate=Smydescriprow["transaction date];
ffﬁstartdate=$mydﬂscrip:nul"startddhte“i;
ffSstarttime=5mydescriprow|"start time"|;
$status=Smydescriprow|"completed"];

SlEclickbin="btnsseljobid";
75

- =trx<td><?eche Sincrne++?></td><td><%echo
Saeldescrip?»</td><td><?echo
foustdeserip?sa/f td><td»<7scho
$transacticondate?></tdr<td><?echo Sstatus?a></rd><tdr<a
href="fs customerinvoice,php?jobid=<?echo
Sseljobid?>scustid=<?echo $custid?>sjobdescription=<?echo
fseldescrip?>" class="whitalink">Invoice</az></td></Lr>

e

</table>
</tdr<td width="10%" align="right" wvalign="top"><input
type="submit" name="pewbtn" wvalue=" kNew "
class="golorbtn"></td></tr>
</table>
</ form>
</ body>
</html>
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<html>

<headr<title>Job Registraticn</title>

“soript sre="libraries/functions.js"
"types"text/Sjavascript” language="javascript">< scripl>
<link href="fs format.css" rel="styleSheet”
type="text/csg">

<?php
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include (" famysqglinc: inc™);
include{"faqueryfunctions.inc®};
fcustomerid=5 GET(customerid]; .
$jobid=5 GET|jobid]; .
//%jobdescript=5% GET |[descript]; '
if (Sjobid '="")7

fdescripsgl="select job id,cust id,job descrip from
fa jobrecord where job id='$jobid'"; '

fdescripreg = MYSQL QUERY {Sdescripsqll;

Scustid= mysgl result($descripreg,0,"cust id"):

Fjobid= mysql result(%descripreq,0,"job_id"];

fdescrip= mysgl_result ($descripreq, 0, "job_descrip"):
'
if ($ POST|regbtn]) |

$iabid=$ POST[jobid];

Scust idsql="select job id from fs_jobrecerd where
job_id='Sjebid"";

Scust_idreg = MYSOL QUERY (Scust idsgly;

if {Scustrow=mysgl fetch array{Scust idreg}){
fcustregsql="update fs jobrecord set
job descrip='" . addslashes($ POST([jobname]} . "' where
job id="5joblid"";
jelsa|

Scustregsgl="insert into
fs jobrecord(cust id,jeb descrip, transaction date)
values ("5 _POST [cmboustomezrid]',""
addslashes {5 POST([jobnamae]) . "',now(])":
|

echo $custregsgl;
Scustreg = MYSQL QUERY (Scustregsql);

Furl redirect = "Location: fs joblist.php™:
header [furl redirect);
exlt: } :

t
if {$ POST[deletebtn]) |

Sjobid=5_PUST[jobid];
fchkjobidsgl="select * from fs schedule where
job_id="'%jobid"";
Schkjob = MYSQL QUERY ($chkjobidsgl);
r 4 (#chkjobrow=mysql fetch array(Schkjeb)) (
echo "<hd align=center><font color="red'>Delete
failed: Job already in Schedule!</font></hd>";
jelsel
Sdelmatunitsgl="delete from fs jobrecord where
job id="$jebid'":
' Sdelmatunitc =
MYSOL QUERY {Sdelmatunitsgl) s
. furl redirect = "Location:
fa_joblist.php?";
header {Surl redirect):
exit;
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|

Frnf

if (5 POST[cancelbtn]) |
Surl rediresct = "Location: [= joblist.php?";
header {$url_redirect):

exit;
|
2>
< /head>
chody class=""body" >
“cankar>

<table border="1" bordercolor="silver" class="tblstyle">
<th colspan="2" align="center"><font color="grean"
size=4>Customer Setup</fonot></th>
<form method="Post" name="customersetup">
= ?php

if {5obid ==""}|
2
<tr><td><b>Customer Wame:</b></ftd><td> <select
name="cmboustomerid” >
<?php
Socustsgql="selact cust id,
cust descrip,contact person,cust address,join date from
fs customer order by cust descrip asc";
$selcust = MYSQL QUERY (Scustsql);

while (Smydescriprow =
my=ql fetch array{$selcust)] |
$selcustid=Smydescriprow("cust id"];

$seldescrip=%mydescriprow("cust descrip"]:

7>
<option value="<%echo §selcustid?>"><?echo

Sseldescrip?>
<3 i 2>
</gelect></Ld></Lr>
P

t
e

<tr><td><b>Job Description</b> </td><td><input
type="Lext" npname="jobnama" size="40" maxlength="45"
value="<%techo Sdescrip?>"»<input type="hidden"
name="custid" wvalue="<Zecho Scustomerid?>"><input
type="hidden" name="jobid" wvalue="<techo
Sjobid?>"></ftd <S>

<7

if
(feffstatus=="Y") {Sactive="checked"; |else{factive="";]

T

<trr<td><b>Status</b> </tds><td><input
type="checkbox" id="status" name="status" <? echo
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Sactive?r walue="Y"> <label
for="atatus™>»Actived/label></td></tr>
chrx<td colspan="2" allgn="center"><input
Eyvpe="submit"” walus=" Save " name="regbtn"
class="golorbtn">
<input type="zubmit" wvalue=" Telete "
nama="daletebtn" class="calorbtn” onclick="return
confirmLink(this, "Delete this Material?')">
<input type="submit" value="Cancel" name="cancelbtn"
class="colarbtn"> <input type="reseat" value="Rezat"
class="colarhtn'"»< /td></tr>
</ form>
</table>
</body>
</html>

<html><head><title>Job Scheduller</title>»
<link href="fs format.csa" rel="styleShaet"
tyvpa="text css">
<?php
include (" fsmysglinc.ing");
$jobid=5% GET|[jobid];
sdescript=5% GET[descript]:
Flsdatetime= dace | "d/m/Y");
Jldatetime= date("¥/m/Sd"};
Sdatetime="2006/11/11";
vourrtime= date{"h:i"):
if {§5_POST[cancelbtn]) |
Surl redirect = "Location:
fs jobselection.php?";
header {Surl_ redirect);
exit;

[
if (5_POST[btnifetch]) |
f/Sdatetime= 5 POST[txtdate];
sdatetime= 5 POST{cmbscheduledate];
} ;
$jobacdsgl="select
a.schedule id,a.schedule date,b.job_descrip,ec.equip descr
i1p;&.2quiponit descrip, a.
schedule order,a.work id,d.work descrip,a
schedule time,a. schedule _start,a. schedule end from
f= schedule a,fs jubxecnrd b, fs_equipment c,fs worktype
d, f3 EqULPmanLunlt g where a. ]nh id=b.jeb_id and
a.equip id=c.equip id and a.work id=d.work id and
a. equlp_ldve equip_id and a.equipunit_id=e. Equlpunit_id
and a.schedule date='5datetime' order by
a.schedule date,a.schedule_id asc";
Fjobschedule = MYSQL QUERY (5jobscdsqgl);
Sjobseddatesgl="select
distinct {schedule_date)scheduledate from f£s_schedule
order by schedule date asc";
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Fjobacheduledate = MYS0OL QUbRTt$]mh5ﬂddatEquJ.=_
f/echo 3jobscdsql; o T
T F
</head>
<body class="body">
<h3d align="center">Work Sheeat</h3>
<form mebthod="Pozt"” name="Jobsetup”:>
<kable border="1" align="center" width="95%"
class="tblstyle" bgcolor="#f{ffEff" bordercolor="¥000000">
“hrr<tdrEngaged Date: < td>
<td colspan="2"><select name="cmbscheduledate"™>
<?php
//%jobacheduledate =
MYSQOL QUERY (3jobacheduledate) ;
while (Fscheduledaterow =

mysql fetch array(ijobscheduledate]) |

f3scheduleid=Sscheduledaterow|"schedule id"™]:

$scheduledate=5scheduledaterow("scheduledate™];
if
({Sdatetime==5%scheduledate) |(5dateselected="Selectad";
felse|sdateselected=""]
7
<option <7php echo Sdateselected?s
value="<?php echo $scheduledate?>"><?php echo
Sacheduledate?></option>
<Tphp l?x</selact>
<input type="submit" name="btnfetch"

value="Fetch" class="colorbin"=</td:>
<led»< /L
</cable>
<table border="1" align="center" width="95%"
class="thblstyle" bgoolor="4EELELL" bardercﬁlﬂr=“ﬂﬂﬂﬂﬂﬂﬂ"}
<tr><td colspan="3">

<table border="1" bordercolor="#000000"
cellspacing="1" cellpadding="0" width="100%"
clags="thlstyle">

<br bgoolor="ADDECEQ"><th
bordercolor="#000000"><b>l#</b></th=<th
bordercolor="§000000"><h>Pate</b><th
bordercolor="§000000"><b>Job Description</b></th><th
bordercolor="#000000"><p>Section</br</th><th
bordercolor="#000000"><b>Unit</b></th><th
bordercolor="§000000">0rder</th><th
bordercolor="#000000" >Method</th><th
bordercolor="#000000">Duration (hes)</th><th
bordercoloer="4000000">Time</th>=</tr>

<?php

fince=1;
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while ($jobschedulerow = J

mysgl fetch_array(#jobschedule}] | ' .
Sacheduleid=5jobschedulerow|"schedule’ 1d™];
sscheduledate=5jobschedulerow|"schedule date™];
$jobdescrip=5jebschedulerow|"job descrip”];
Sequipdescrip=Sjcbschedulerow|["equip descrip"];

sequipunitdescrip=%jobschedulerow["aquipunit descrip
"J; .
Sprogorderno=$jobschedulerow|"achedule order™];
ffsnature=5jobschadulerow("work 1d"];
fnature=$jobschedulerow|"work descrip"];
ftimeframe=5jobschedulerow|"schedule time"];
Stimestart=5%jobschedulerow["schedule sktart"]:
Stimeend=5jobschedulerow|"schedule end"];
Stimerange="5Stimestart - Stimeend" ;
/o bgeoolor
if
{{Sincr/2)==(round{$ince/2)) ) |$bekcolor="¥D0DCED"; |alse[s
bekcolor="4fEfEEL" ;)
Ed-
<br bgoolor="<rphp acho Sbhockcolor 7>"><td><7php
echo Sincr++?ra/bd><td><?php echo Sscheduledate?>
</td><td><?php echo 5Sjobdescrip?> </td><td><?php echao
sequipdescrip?> </odx<td><7php ocho
fegquipunitdescrip?></bd><td><?php echo jprocorderno
?x</td><td><?php eche Snature?></td><td><?php echo
stimeframe?></td><td><?php echo Stimerange?»</td></Lr>
= ?php
} .
g
</table>
<ftd></er>
</table>
Ziedr<ttr>
</table>
</form>
< /body>
</htmlz
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<html><head><title>Job Scheduller</title>
<link href="fs format,css" rel="styleShaar"
type="text/css">

<BCRIPT LANGUAGE="JavaScriptl.l1">

L=

var confirmMsg = 'Do you really want to';
functicon confirmlbink{thelink, theSglQuery)
|

ff Confirmation Is not required in the configuration
Eile
if (confirmMsg == '*} |
return true;
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[
var is confirmed = confirm{confirmMsg + ' :\mn' +
thesSgloueryl
if {is confirmed) |
theLink.hraf += '&is 95 confirmed=1';
!
veturn is conflrmed:
b #F end of the 'confirmLink(}' function
-l
C/ECRIPT>
<2php
include ("famysglinc.inc");
$jobid=% GET[jobid]:
$descript=§ GET|[descript]:
if {§ POST[cancelbtn]) |
Jurl redirect="Location:f3s jobselection.php":
header {Surl redirect);
exik;
I
sequipsgl="select equip id,equip descrip;equip no from
fs equipment where effstatus='Y' order by equip descrip
asc"'
ffSselequip =~ MYSQL QUERY ($equipsql):
sworksgl="select work id,work descrip,work_Lime [rom
fs worktype order by work descrip asc";
ff5aelwork = MYSQL QUERY (Sworksqgl)
include{"fsschedul le.incg™);
Scountequipsgl="select count(equip id) eguiptotal from
fs equipment where effstatus='¥Y'";
Scountselegquip = MYSQL QUERY [Scountequipsql);
Sinbscdsql="select
a.schedule id,a.schedule date,b.job descrip,c.equip rescr
ip;e.equipunit _descrip; a.
schedule order,a.work _id,d.work_descrip,.a
schedule time,a. schedule start,a. scheduale end from
fs schedule a,fs jobrecord b,fs equipment c,/fs worktype
d, s equipmenLunit e where a.job id='5jobid' and
a.job_id=b.job_id and a.equip id=c.equip_id and
.work id=d,work id and a. equip id=e, equip id and
,Equ1pun1t_1dre aquipunlt_ld aorder by
.schedule date,a.schedule id ase";
sjobschedule = MYSQL CQUERY(5]obscdagl):
ffeche 3jobscdsqgl;
f/sdatetime= date("d/m/Y");
fiSdatetime= date("Y/m/fd");
fdatetime="2008/01/07";
$currtime= date("h:i"):
=
</head>
<body class="body">
<form method="Post" name="jobsetup”>

(=T < TR ]
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<table border="1" align="center" width="85%"
class="tblstyle" bgoolor="#fffFfEff" bordercoloc="#000000">
<tr»<td colspan="5">
<div align="center">Jdobh Deacriptlon:<font
color="orange" size="4"> <?echo Sdescript?> </font><input
type="hidden" name="jobid" wvalue="<7?acho
$jobid?>">&nbsp; tnbsp; knbsp; 4nbsp; &nbsp; &nbsp; Ef fective
Bate: <input type="text" size="8" maxlength="10"
name="txtdate" value="<? echo
Chdatetime?>">C diveS S bdx< bR
<tr>»<th>»Sections to be Engaged</th><th>No of Egquip.to be
Engaged</th><th>0perational Sequence</th><th>Method of
Operation</th><th>Estimated Production Time
(He =/ the=</ >
<7php
while (Scountequiprow =
mysql fetch array(3countselequip)){
ftotalegqiip=Scountequiprow{"equiptotal"];
I
sgelequip = MYSDL QUERY (3equipsql) ;
while {Sequiprow = mysgql fetch_array($selequip)){
Sequipid=Sequiprow(["equip id"1;
sequipdescript=Sfequiprow|"equip descrip"];:
//Sequipno=Sequiprow["equip no"];
Saguipno=countactiveunit [Sequipid];
Shidequipid={("hideguipfequlipid™);
$cmbioonc= [ "cmbmaxconcfequiplid") ;
Scmborder=({"cmborderfequipid"”);
sembme thod={ "cmbmethodSequipid™) ;
Fitxttime=["txttimefequipid");
T
<tr»<td><?php echo Sequipdescript?><input
type="hidden" name="<?php echo $hidequipidz?="
valus="<?php echo Sequipid?>"></td>
<tdr»<select name="<?echo Scmboconc?>"><?php for
(S = 1; &§i < Sequipno + 1; Si++)|
?»<option value="<?php echo i?>"><?php echo
Si?r<foption><?php }7></select></td>
<tdr<select name="<?php echo Scmborder?>"><Yphp
for (3£ = 1; 5t < Stotaleguip + 17 St++] |
?»<option value="<?php echo 5St?>"><?php echo
5t7></option><?) ?></select><input type="hidden"
name="hidorder" value="<?php echo "Stotalequip";?>"></td>
<td><szelect name="<Zphp echo Fcmbmethod?>">
<?php
sselwork = MYSOL QUERY (Sworksgl]:
while ([(Sworkrow =
mysql_fetch_array(Fselwork]) { .
Sworkid=Sworkrow|"work_id"];

Sworkdescrip=%workrow["work descrip"];
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$worktime=Sworkrow["work time"];
e
<option value="<?php echo
Sworkid?>"><?php echo S$workdescrip?»</option>
<?php )?»</select></td>
<td>Time: <inpub Eyvpe="text" si1z2e="51"
maxlength="4" name="<7echo Stxtbime?>"></td>
zfLr>
<717 _
<tr>»<td colspan="5" align="center"><input type="submit"
name="btnsave" class="colorbtn" walue=" Save "
onclick="return confirmLink(this, 'Schedule this Joh')">»
Cinput Lype="reset" value="Clear" clasz="colorbtn">
<input Eype="submit" name="cancelbtn"” value="Back Lo
Main" class="colorbbn"></td></te>
Ctr><td colspan="3">
<table border="1" bordercolor="§000000"
cellspacing="1" cellpadding="0" width="100%"
class="thlsLylae">
zbr bgoolor="§D0ECEQ"><th
bordercolor="#000000"><b>#</b></th><th
bordercolar="§000000"»<h>Date</b><th
bordercolor="000000"><b>Section</b></th=<th
bordercolor="§000000"><b>Unit</b></th><th
bordercolor="1000000">0rder</th><th
bordercolor="§000000">Method</th><th
bordercolor="#000000">Duration (hrs)</th»<th
bordercolor="§000000">Time</th><th
bordercolor="§000000"»<input type="submit"
name="btnactivate” wvalue="Activate'" onclick="return
confirmbink(this, 'Pend/Unpend Schedule Items')"
class="colorbLn"></th></re>
<iphp
glncr=1;
while (%jobschedulerow =
mysql fetch_array(3jobsachedule)) |
fscheduleid=%jobschedulerow|"schedule id"]:
Sscheduledate=5jobschedulerow|"schedule date"];
sequipdescrip=3jobschedulerow|"equip descrip®]:

sequipunitdescrip=3jobschedulerow|"equipunit descrip
-

Sprocorderno=5jobschedulerow|"schedule order"];
//Snature=5jobschedulerow|["work id"];
$nature=§jobschedulerow("work descrip"|;
Stimeframe=5jobschedulerowi”schedule time™ B
Stimestart=5%jobschedulerow(" schEdHIE_starL“i‘
ftimeend=5jobschedulerow|"schedule end"] ;"
Stimerange="5timestart - Stimeend" ;

f/for bgcolor
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5
( ($incr/2)=={round{5incr/2))) {Sbckcolor="N00DCEO"; jelseld
bekcolor="0EELEEE" 1}
¥

<tr bgocolor="<?php echo Sbckcolor ?>"><td><?php
echo Fincr++?></td><td><?php echo Sscheduledate?s
</bdr2sbd><?php eche Sequipdescrcip?> </tdr<td><?php echo
Sequipunitdescrip?></td><td><?php echo Sprocorderno
</ td>»<td>»<?php echo Snature?></td><td><?php echo
Stimeframe?></td><td><?php echo Stimerange?></td><td>
<input type="checkbox" name="" value="Yes">

Panding</td></tr>
<7

]
>
/bable>
/td></ />
<ftable>
</tdz</btr>
</ table>
</form>
</body>
</html>
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<html>
<head><title>Job Selection</title>
<link href="fs format.css" rel="styleSheet™
type="text/css">
<SCRIPT LhNGUAEE="JavaEEriptI.1"}
Cl==
funcbtion submibclick [Eorm) |
“if {jocbselection.jobcost.valpe == ')
i
alert{' Cost 1s a required field.'};
jobselection.jobeost. focus i)
return false;
|
return brcue;
!
function schedule (scheduleid,descrip] |
{/acheduleid=22;
window.open('fs jobscheduller.php?jobid="4scheduleid+’ide
script='+descrip+'', "Notification™);
I
—-——
< SSCRIFT>
<?php
include{"Esmysglino.inc") ;
‘f/%jobsgl="select
a.job id,a.job descrip,b.cust descrip,a.transaction date,
a.start date,a.start time,a.completed from fs_jobrecord
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g, fa customer b where a.cust_id=b.cust id order by
b.cust descrip, &.job descrip asc";
Fiobsgl="select -
a.job_ 1o, a, job _descrip,b.cust descrip;a. transactlan date,
[aelect mim . Echedule date] date from fﬁfscheduke G
whetrs B i
c.job id=a.job id)startdate,a.start date,a.start time,a.c
ompleted from [s jobrecord a,fs customer b wherae
a.cust_id=b.cust_id order by b.cust_descrip,
a.job descrip asc";
fseljob = MYSQL QUERY($jobsqgl);
g
“/head>
<body class="body">
<center>
c<center><font color="green" size=4{>Job Selection
Form</font»</center>
<form method="Post" name="jobselecticn">
<table border="1" bordercelor="§000000" width="H0O%"
class="thlastyle" align="center">
<tr bgoolor="§DOECEO"><th>#
cfth><th>Description</th><th>Customer</th><th>Transaction
Date</th><th>Commencemsant
date</th><th>Status</th><thr»action</th></tr>
<?php
gincrno=1;
while

{Smydescriprow = mysql fetch array($selijob)]{

Sselijcbid=%mydescriprow(["job _id"];
Sseldescrip=Smydescriprow(["job descrip”];

scustdescrip=Smydescriprow|["cust descrip"];

Frlransactiondate=Smydescriprow("transaction_date"];
Sstartdate=$mydescriprow|"startdate®];

ffsstarttime=Smydescriprow|"start time"|;

Sstatus=5mydescriprow|"completed"];
folickbbkn="btnsseljobid";
>
“<trr<td><?php echo $Sincrno++?></td><td><?php echa
S$seldescrip?></td><td><?php echo
Srustdescrip?></td><td><?php echo
$transactiondate?></td>»<td><?php echo
Sstartdate?></td><td><?php eche Sstatus?></td>
<bd>
<?php if(Sstatus=="C"] |
lelse|?>
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<a href="fs jobschr php?jobid=<?php echo

hid 2>kdescript=<? ach: SErip
lale=fazx
<Zphp |?> .
iz by
FEE S EE S AR R -lllllil-l--llllllllllll.-l.l.llppq

ILlexJob Select
:f="fs8 format.c Theest™
Lype="Lexticas">
<SCRIPT LANGUAGE="Java!
&l ——
Functbion submitelick
if (jobselection.jobcost.vaiue == ')
I
alect{" Cost is a required Lield:.'}:
jobselection.jobcost . Eocusi):
Felburn false;
I
retarn Lrua;
}
function scheduleCost (acheduleid, descrip) |
fiachedulelid=213;
window.open('ls jobcosting,php?jobid='+scheduleidt &descr
ipt="+descript'', "Hotification"]:
I
-
</SCRIPT>
<Tphp
include (" famysglinc.ing®)
sjobagl="salect
jeb id, job _deserip,contact_person, transaction_date,start
date,start time, completed From fs_jobrecord order by
job descrip asc”
Sseljob = MYSQL QUERY(S$jobsql):
7=
=z head>
<borly class="body">
cepnters
<center»<font color="green" size=4>Job Selection
Form</font»</center>
Zform mebhod="Fost" name="jobseléection>
“btable border="1" bordercolor="F000000" widCh="80%"

classz="thblatyle" align="center">
<Lt bgeolor="IDOECEQ"><th>#

ﬂth}ﬁth}DEscrileﬂnﬁfLh}{th}CﬂnractﬁfLh?{th?TLﬂﬂﬁlttiUn
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Date</th><th>Commencemnent
date</thr<th>5tatus</th><th>action</the</Lr>
< 2php
Flncrno=1;
while
(fmydescriprow = mysqgl fetch:array($seljob)) |
$seljobid=%mydescriprow("job_id"];
$seldescrip=Smydescriprow|["job_descrip"};

Scontactperson=Smydescriprow["contact_person"];
Stransactiondate=Smydescriprow|"transaction_date"];
Sstartdate=Smydescriprow["start date"];
//Sstarttime=Smydescriprow|["start time"];
Sstatus=Smydescriprow["completed");

Sclickbtn="btn%seljobid";
P

~brx<td><Fecho SFincrno++i=</td><td><Techo
s3eldescrip?»</td><td><?acho
$contactperson?></td><td><%echo
stransactiondate?></td><td><Techo
Sstartdate?></td><td><?acho $status?></td><td><input
type="button" class="colorbtn" name="<?echo Sclickbtn?>®
value="Cost"” onclick="scheduleCaoszt{'<? acho 3seljobld
7', '27 Bocho Sseldeszcrip ") Pe</ td><Str>

<7) 2>

</table>
/S Eorm>
</body>
</html>

A SRS PSS IS E S SESAE SRR R SRR SN S SR EEEEEEE

<chtml>
<headr<tible>Job Status</title>
<link href="fs format.css" rel="styleSheetr"
Eype="text /cas">
<5cript src="llbrarles/funckions.js"
type="text/javascript" language="javascript"»</script>
<?php
include ("fsmysglinc. ine") ;
Lf {5 POST[btnprocess])
FiTo be continued
Fzeljobupdzgl="aelect
a.job id,a.cust_id,a.job descrip,a.completed from
fs jobrecord a";
$seljobupd = MYSQL QUERY (§seljobupdsqgl};
while {3jobrow = mysql fetch array(3aeljobupd)) (
$jobid=%jobrow["job_id"];
Sradjobval=5 POST[("radSjobid")}l;

230



L ]
.

scheckjobupsgl="select * from Ehvjcbrecnrﬂ
where job id='$jobid' and completed ='C'"; Sl
scheckjocbup =
MYS0OL OQUERY {Scheckiobupsqgl);
if
{Scheckiobrow=mysgl fetch array($checkiobup) )|
//echo "<hd align=center><font
color="red">Delete failed: Job already
Done! </ font></ hd>";
Jelse|
Supdatejobsgl="update
fs jobrecord set completed='Sradjebval' where
job _id='Sjohid'";
_ sdeljob =
MY5S0L QUERY (Supdatejobsaql);
Ffechd Supdatejobsgl:
I
i
|
if {$_POST[btndelete]) |
Fzolijobsgl="seleck
a.job id,a.cust id,a.job descrip,a.completed from
fa jobrecord a":
§seljob = MYSQL QUERY(§seljobsql);
while (Sjobrow = mysql fetch array($seljob)) |
$iobid=5jobrow["job id"];
FlSchEdelname="chkname3jocbid";
Schkjobval=$% POST|[ ("chkname$jobid")];
if (schkijobval !=""}|
Scheckjobsgl="select * from fs jobrecord
where job id='3jobid' and completed ='C'";:
Scheckjob =
MYSQL QUERY (Scheckjobaql);
iE
{$checkjobrow=mysql fetch_array(Scheckjob)) [
acho "<hid align=center><font
color='red'>Delete failed: Job already
Done!</Tont></ hd>";
lelse
sdelijobsgl="delete from
fs jobrecord where job_id='$jobid'";
sdeljob =
MYSQL QUERY [$deljobsgl);
' Sdeljobschedsgl="delete From
fs schedule where job id="S$jobid'";
Sdelschedjon =
MYSQL QUERY{$deljobschedsql):
]
ffecho Schkequipmentsgl;
ffeche Scheckijcbsgl;
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1
]
djobegl="select
a.job id,a.cust_id,a.job descrip,b.cust descrip,a.transac
. tion date,a.start date,a.start time,a.completed Erom
fs jobrecord a,fs customer b where a.cust id=b.cust id
order by b.cust descrip, a.job descrip asc"y
$seljob = MYSQL _QUERY{5jobaql);
2>
</head>
<body class="body">
ccenter>
ccenter><font color="grean" size=d4>Job
Processing</font></center>
<form method="Post" name="jobselaction®>
<table border="1" width="80%" class="tblstyle"
align="centei">
chrx=td>
<table border="1" bordercolor="#000000™ width="100%"
clasg="thlstyle" align="canter">
<tr bgcolor="#D0ECEQ"><th>#
</thr<th>Description</th*<th>Customer</thr<th>Transaction
Date</th><th><input type="submit" name="btnprocess"
value="Procesa" class="colorbtn" onclick="return
confirmbink{this, 'Commit these
Frocesses?’') "s></th><th><input type="submit"
name="bindelete"” wvalue="Delete" class="colorbtn"
onclick="return confirmbink(this, 'Delete thesa
Jobs?' ) "s<Sthr< e
<?php
sincrno=1;
Wwhile
{$mydescriprow = mysgl fetch array($seljobl) |

$seljobid=Smydescriprow("job_id"]:

Scustid=Smydescriprow["cost id"];
$seldescrip=Smydescriprow|"job descrip”];

feustdescrip=Smydescriprow|"cust descrip”];
ftransactiondate~imydescriprow["transaction date");
/f5startdate=Smydescriprow|["start date"|;
féSstarttime=Smydescriprow|"start time"];
Sstatus=Smydescriprow|"completed"];
$selectradname="radsseljobid"}
selectrada="radajsaljobid";

$selectradp="radp$seljobid";
Sgelectradc="radc$seljobid";
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schkradname="chknamessel jobid";
il (Fatatus=="A"] [
sactiveval="checked";
spendingval="";

Scompletedwval="";
sactivedisabled=""}
spendingdizabled="";
jelse 1f [Sstatus=="C"] |
Sactiveval=""}
Spendingval="";
Scompletedval="checked";
Factivedisabled="disabled"”;
Spendingdisabled="disabled";
jelse(
Spendingval="checked";
Sactiveval="";
Scompletedval="";
Sactivedisabled="";

Spendingdisabled="";
}
P

<tr»<td»<?echo Sincrno++?»<ftd>»<td><%echo
Sseldescripies</td><td><?echo
Scustdescrip?r»</td><td><7echo
Stransacticondate?></td><td><input type="Radio"
name="<?php echo jselectradname?>" id="<?php echo
$selectrada?>" wvalue="A" <7php eche %activewval?><?php
echo Sactivedizabled?>><label for="<rphp echo
fselectrada?»>">Active</label><input type="Radio"
name="<7php echo fselectradnama?>" id="<7?php echo
Sselectradp?>" wvalue="P" <?php echeo jpendingval?> <?php
echo $pendingdisabled?>><labal for="<?php echo
Sselectradp?>">Pending</label><input type="Radio"
name="<7php echo Sselectradnamei>" id="<¥php echo
$melectradc?>" value="C" <?php echo
fcompletedval?r><label for="<?php acho
Sselectradc?>">Completed</label></td><td><input
type="checkbox" name="<?php echo $chkradname?>" id="<?php
"echo Schkradname?>"><label for="<?php echo
Schkradname?>">Delete</label></td></te>

£7) 7

</table>
Litds</tr>
=/table>
</ farm>
</body>
</html>
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<html:>
<headr<title>Home</title>
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<link href="fs format.css" rel="styleiheet"
type="text /css"> :
</ head>
<body class="body">
<h3d align="genter">Home</ hi>
“form method="Post" name="home">
<table border="1" bordercolor="#000000" width="90%"
relght="10%" clasg="tbhlstyle® align="center">»
<tr bgoolor="IDOECEQ"><td walign="bottom" align="center"
width="33%"><b>Satup</h>
<ktable border="1" bordercolor="Hlack" width="100%"
height="96%" class="thlstyle" align="center">
<tr bgcolor="silver"><td wvalign="bottom"
align="center" width="508" height="33%"><a
href="fs equipmentlist.php"><img src="images/imagesd.jpg"
Width="140" height="108" alt="Eguipmant
Setup"><brrEquipment</fa>< td>
<td walign="bottom" align="center" width="50%"
height="33%"><a href="fs materiallist.php"><img
sre="images/images3. jpg" width="140" height="108"
agle="Material Setup"><hr:Material</a»></ td>< trc>
<tr><td valign="bottom" align="center"” width="50%"
height="33%"><a href="fs customersetup.php"><img
sre="images/images.jpg" width="140" height="10D8"
alt="Customer Setup"»<br>Customer--</a></td>
<td wvalign="bottom" align="center" width="50%"
height="33%"><a href="fs manpower.php"><img
sro="images/imagesls, jpa" widch="140" height="108"
alt="MHan-Power Sebup”><br>Man—-Power*<fa></td></tr>
“trr<td walign="bottom" align="center" widbh="50%"
height="33%"><a href="fs joblist.php"><img
src="images/imagesi{.jpg" width="140" height="108"
alt="Job Registration"»<br>Job Registration</a></td>
<td valign~"bottom” align="center" width="50%"
height="33%"><a href="{s companyprofile.php"><img
src="images/images?.jpg" width="140" height="108"
alt="Company Profile"><brrCompany Profile</fa></td></tr>
</table>
<ftd> _
<td valiga="bottom" align="center"
width="33%"><b>Schedule< /b>
<table border="1" bordercolor="Black" width="100%"
height="96%" class="tblstyle" align="center">
<tr bgcolor="silver"»<td valign="bhottom"
align="center" width="50%" height="33%"><a
href="fs jobselection.php"><img src="images/imagesl4q.jpg’
wWwideh="140" height="108" alt="Egqulpméent S Time
Schedule"><br>Equipment / Time</fa></td>
<td valign="bottom" align="center" width="50%"
height="33%"><a href="fs joblistInvoice.php"><img
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sroc="images/images6.jpg" width="140" height="108"
alt="Customer Invoice"»<br>Invoice</fa></td></tp>
chr><td valign="hottom" align="center” width="50%"
height="33%"><a href="fs jobcostingselection.php"><img
sro="images/imagesl. jpg” width="140" height="108"
alt="Material Costing"»<br>Material Costing</fa></td>
<td walign="bottom" align="center" width="50%"
height="33%"><a href="fs jobstatus.php"><img '
sro="images/imagesl?.jpg" width="140" height="108"
alt="Job Status"><br>Job Status</ar</ bd></,tr>
<tr»<td valign="bottom" align="center" width="50%"
height="33%"><a href="fs overhead.php"><img
sroe="images/imagesls. jpg"” width="140" height="108"
alt="0Overhead"><br>0Overchead*</a></td>
<td valign="bottom" align="center" width="50%"
height="33%"><a href="fs manpower.php"><img
sro="images/imadgesld. jpg" widch="140" heighe="108"
alt="Man-Fower"><br>Man—Power*</a></td></trc>
“/table>
</ ed>
<td valign="bottom" align="center"
width="33%"><b>Report*</b>
ctable border="1" bordercelor="Black" width="100%"
height="9&%" class="tblatyle" align="center">
<tr bgcolor="silver®">»<td valign="bottem"
align="center" width="50%" height="33%"><a
href="fs jobschedule.php"><img src="images/images7.jpg"
‘width="140" height="108" alt="Job Schedule"><br>Job
Schedule</a></td>
<td valign="bottom" align="center" width="50%"
height="33%"><a href="fs stockupdate.php"><img
sroe="images/images5. jpg” width="140" height="108"
alt="Material Stock Update">»<br>Stock</a></td></tr>
<trr»<td valign="bottom" align="center" width="50%"
height="33%"><3 href="Is customerlist.php"><img
sre="images/imagesll . jpg"” width="149" height="108"
alt="Customers"><br>Customers</a»</td>
<td valign="bottem" align="center" width="50%"
height="33%"><a href="fs manpower.php"><img
sre="images/images12.jpa" width="140" height="108"
alt="Man-Power Setup”"><brrMan—-Power*<faz</td></tr=
<tr><td wvalign="bottom" align="center” width="30%"
height="33%"><a href="fs overhead.php"><img
sre="images/imagesl3.jpg" width="140" height="108"
alt="Pending Work">»<br>Fending Work=<S a></cd>
<td wvalign="bottom" align="center" width="50%"
height="33%"><a href="fs manpower.php"><img
arc="images/images18.jpg" width="140" height="108"
alt="Work-In-Progress"><br>Work-In-
Progress*<fa»</odr</tr>
</table>
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< S td>

<Serm
</tabler</form=
</bodyr< S himl>

LR R R L A AL R R R R R e R R

<html><headr<title>Materials List</title>
<S5CRIPT LANGUAGE="JavaScriptl.1l">»

o

var confirmMsg = ‘Do you really want to';
function confirmbink (thelink, theSglQuary)
{

ff Confirmation is not reguired in the configuration
File
if tconEliemMsg == "V} |
return brue;
)
var 1s_confirmed = confirm(confirmMag + ' :t\n' +
theSglQuery] ;
if [(is_confirmed} |
thelLink.href += '&las js confirmed=1‘;
|
return is confirmed;
A7 end of the "eonlfirmbLaink() ' function
-
</SCRIPT=>
zlink href="Fs format.css" rel="styleSheet"
typa="text /css">
<?php
include ["famysglinc.inc”);
include{"Esgquerylunctions. ng"});
if (5 POST[newbtn]) |
Surl redirect = "Logation:
fs materialsetup.php?";
header |Surl redirect);
exit;
J
tmaksgl="szelect
a.mat_id,a.mat_descrip,max{b.stock_id) stockid, sum{b.stock
_quant)stockquant from fs material a,fs materialstock b
where a.mat id=b.mat id group by b.mat id order by
a.mat_deserip";
S$matlist = MYSQL QUERY ($matsql);
ffecho Smatsqgl;
Eo]
</head>
chody class="body">
zh3 align="center">Material List</h3>
<form method="Post" name="materiallist">
ctable border="1" width="B0%" class="tblstyle"”
align="center">
cbersbd>
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<table border="1" WwidCh="100%" clagss="tblstyle"
align="genter">
<tr
bgcolor="IDOECEQ"><th><h=}</b></the<th><b>Material</b></t
hx<th align="Center"><b>Stock</ b></th><th
align="Center">Total Purchase Cost/Unit(N)</th><th
align="Center">ligage
Price/Unit (N)</th><th></th><th></th></tr>
<?php
Fincr=1;
while (Smatlistrow = mysgl fetch array{Smatlist)) (
Smatid=Smatlistrow|["mat id"];
Sstockid=Smatlistrow["stockid"];
smatdescrip=jmatlistrow|"mat_ descrip"]:
tmatno=Smatlistrow|"stockguant®];
fleost
Smatcostzql="select stock price,stock cost from
fs materialstock where mat id='Smatid® and
stock id="Setockid'™;
smatcostsel = MYSQL QUERY (Smatcestsqgl):
while (Zmatcosicrow =
mysgl fetch array($matcostsel}} |
smatprice=imatcostrow|"stock price”];
smatcost=imatcostrow|"stock cost®);
t
Schkname="chkimatid";
fAfor bgoolor
if
[(Sincrrf2)=={round{Sincr/2)}) {Sbckcolor="HDODCED"; Jelse 5
bekcoloc="4ELEELEY ;|
if
[#effstatua=="Y"]){Sactive="checked™; }else{factive=""7}
e
<tr bgoolor="<?php echo §bckcoolor 7> "><td><Iphp
echo $Sincr++?></td><td><?php echo $matdescrip?> </td><td
align="right"><?php echo Smatno?> </td><td ‘
align="right"><?php echo $matcost?»</td><td
align="right"><?php echo Smatprice?></td><td>
<8 href="fs materialsetup.php?materisal id=<?php
echo Zmabid?>" class="whitelink">Edit</ar</bd><td>
<a href="fs5 materialstock.php?materialid=<?php
echo smatid?>ematdescription=<7php echo Smatdescrip?>"
class="whitelink">Inventory</a></td></tr>
<?php
}
]
</table>
</td><td width="10%" align="right" valign="top"><input
type="submit" name="newbtn" wvalus=" Haw "
class="colorbtn®s</ ted>< x>
</tabler
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</body>
</ html>
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<html>
<head><Litle>*Material Registration</title>
<sgript sre="libracies/functions.js"
type="text/javascript" language="javascript"»</script>
<SCRIPT LANGUAGE="JavaScriptl.l">
ol
function submitclick (form] |
if (matzecup.matdescrip.value == "'}
{
alert{" Description is a required field.');
matsetup.matdescrip. focus();
return false;
}
return confirmbLink (this;, ‘Save this Material?')
flreturn Lrue;
]
-
</BCBIPT>
<iink href="fs format.css" rel="styleSheet”
Lype="taxt ocss">
<?php
include{"famysglinc.ina™);
include (" fsqueryfunctions. iaoc") ;
fmaterialid=5 GET[materialid];
if (Smaterialid 1=""]|
Sdegscripagl="select
mat id,mat descrip,mat no,mat cost.effatatus from
fs material where mat id='S$materialid'";
Sdeseripreg = MYSQL QUERY (§descripsql);
Segid= mysql resulti{$descripreg,0,"mat_id"}];
Sdescrip= mysql result{3descripreg, 0, "mat descrip"):
Seqno= mysgl result($descripreg,0,"mat no"):
fegoost= mysql_ resultﬂ$desc:1preq,ﬂ,"mat cost™);
feffatatus= mysql result (Sdescripreg, 0, "effstatus™};
f
if (% POST[regbtn]) |
Smat _idsgl="select mat _id from fs_material where
mat_ide=' Smaterialid'";
Smat_jdreg = MYSQL QUERY (Smat idsqgl):
if {Smatow=mysql fetch array([$mat_idreg)]|
smatregsql="update f[s material set
mat descrip='" . addslashes(? POST[matdescxip])
“'.mat no='" ., addslashes(? POST[matno]) . "',mat_cost='
+ addalashea (5 POST[matcost]) .
"' effatatus='8 POST[status]' where
mat_ id=" Smaterialid'™;
smatreq = MYSQL QUERY(|Smatregsql);
Smaxmatid = Smaterialid;
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ffecho "Material already exist!®;
jelse|

smatregsgl="insert into
" fs_material {mat_descrip,mat no,mat cost,effstatus,creatio
n date) values('"™ . addslashea(5_ POST[matdescrip])
' . addslashes(§ POST [matne}) . "','"
addslashes (5 POST[matcost])

", 'S _POST [status]'.nowl(}}™;
Smatreq = MYSQL QUERY (Smatregsgl);

{/echo "Material Registered!™;
f/To select the new mat id
smaxmat idsgl="select max(mat id)maxmatid from
fs material®;

fmaxmatsel = MYSQL QUERY {Smaxmat_idsql);

smaxmatid = mysql result{Smaxmatsel,O,"maxmatid");
f/End here

}

Surl redirect = "Location:
fs-materialstock.php?materialid=Smaxmatideématdescription=
¢ POST [matdesceip]";

header {Surl redirect);

exit;

]
if (% POST[deletebbtn]) |
Schkmaterialsgl="select * from fs schedule where
mat_ id='Smaterialid'";
Fchkmaterial = MYSQL QUERY ($chkmaterialsgl);
if
($chkmaterialrow=mysql fetch array($chkmaterial)}) |
echo "<hd align=center><font color='red'>Delate
falled: Material already in ussl</font></h4>";
lel=e|
Sdelmatunitsgl="delete from fs_materialunit
where mat id="'Smaterialid'";
- Bdelmatunit =
MYSQL QUERY {Sdelmatunitsql);
i Sdeletematsgl="delete from fs material where
mat id='Smaterialid'";
Sdeletemat =
MYS50L QUERY (fdeletematsqgl) ;
surl redirect = "Location:
fs materiallist.php?";
header {Surl_redirect];
axit;

)
e
if (5. POST|[cancalbtn]] {
Surl redirect = "Location:
fa materiallistc.php?™;
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header {Surl_redirect);
exit;

I
"%
</ head> ) i
zhedy class="body">
<centers> i
vtable border="1" hordercolor="silver" class="thlstyle":>
<th colapan="2" align="center"><font color="green"
gize=d>Material Setup</font></th>
<form method="Post" name="matsetup">

<ter<tdr<b>Description</b> </td><td><input type=text
name="matdescrip" size="40" maxlength="45" value="<?echo
fdescrip?»"»<input type="hidden" name="matid"
value="<%?acho Smaterialid?>"»</td></tr>

<7

iE .
{Seffatatius=="Y") [Sactive="chacked"; lelsa(Sactive="";]

i :

<btre<tdr<herStatus</bh> < tdx<td><input
type="checkbox" id="status" name="status" <7 echo
factlvai> value="Y"> <label _
for="status">Activa</label></td></te>

<btrr<td colspan="2" align="center"><input
Eyvpe="submit"™ value=" Save " name="regbtn"
clazs="colorbtn" onclick="return submitclicki) ">

cinptrt type="submit" wvalue=" Delete "
name="deletebtn"™ clazs="celorbtn™ oncllck="return
confirmLink{this, "‘DOelete this Material?')"=

cinput type="submit" value="Cancel" name="tancelbtn"
class="colorbbtn"> <input type="reset" value="Reset"
class="colorbtn"></td></tr>
</ Eorm>
“/tablexs
</ body>
</html>

<html>
cheadr<title>Stock Update</titles
<gcript src="libraries/functions.js"
type="text/javascript" language="javascript"></script>
<SCRIPT LANGUAGE="JavaScriptl.l">
€l-=
Function submitclick [Lorm) |
if (matsetup.matdescrip.value == '"]
[
alert (' Description is a4 required field.']:
mataetup.matdescrip. focusi);
return false;

I
1f {matsetup.matno.valug == 1)

(
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alert("Material No is a required field.'):
matsetup.matno. focus ()
return false;
1
if [matsebup.matcost.valus == "'
{ . :
alert{’ Cost l1s-a regquired fileld.");
mAbsetup . matcost, focus (] ;
return false; '
|
return confirmLink (this, 'Save this Material?')
Fifreturn true;
!
=y
</SCRIPT>
<link href="fs format.css" rel="styleSheet"
type="text /css">
< ?php
include ("famysqglinc. inc®) ¢
include ("fsqueryfunctions. ing") ;
Smaterialid=$ GET[materialid];
fmatdescription=% GET|[matdescriptien];
if (Smaterialid !="")|
Sdescripasgl="salact
mat id,mat descrip,mat no,mat cost,effstatus from
fs material where mat id="Smaterialid'";
Fdescripreg = MYS0L QUERY (Sdescripsql);
$eqid= mysql result{Sdescripreg,0,"mat id"};
Sdescrip= mysql result{3descripreg,0, "mat descrip"};
seqno= mysql result($descripreg,0,"mat_no"]:
feqoost= mysgl result{Sdescripreg,0,"mat_cost);
saffatatus= mysgl result(Sdescripreq.f),"effstatus”);
|
if (5 _POST[regbtn]) |
Smatregsgl="inserct into
fs_mate:ialsfuck[matmid, stock_date, stock_quant,
stock cost,; stock price,creation date)
values{'$materialid','5 POST|[matorderdate]','3 POST[steck
guant]', 'S POST[matcost]','$ POST[matprice]',now())";
Flecho "Material Registerad!™;
Smatreg = MYSQL QUERY ($matregsgl};
}
1f (% POST[cancelbtn]) |
furl redirect = "Location:
fs materiallist.php?”:
header {furl redirect);
exit;
]
-
</ head»
<pody class="body">
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“oentaers»
<table border="1" bordercoclor="silver®™ clasa="tblatyle™>
<th colspan="494" align="center"><font color="greaen"
size=d>Material Stock WNew Update</fonk></th>
<form mebthod="Post" name="matsetup":>

ctrrx<tdr<brDescriptions/b> </ td><td colspan="3"
align="center"»><h»<?echo $matdescription?></b><input
type="hidden" name="matid" wvalus="<?echo
Smaterialid?>"></td></te>

<trr<td><h>0rder Date</b></td><td><input type="text"
name="matorderdate” size="8" maxlength="10">
yyyySmm/fdd</f od>

<tdr<brTransaction Date</br</tdz<td><?php echo
date{"d/m/Y h:ii™);?></td></tr>

CEhrr<Ld><b>Quantity</b> </ td><td colspan=3><input
type=text pname="stockguant" size="15"
maxlength="10">»</td></tr>

ctr><td»<b>Total Purchase Cost/Unit (H)
</br</td>z<td><input type="text" name="matcost" size="15"
maxlength="153"></Cd>

<td><b>Usage Price/Unit ([N} </b></tdr<td><input
type="text" name="matprice” size="15"
maxlength="15"></td></te>

<br®*<td colspan="4" align="centar"><input
type="submit" wvalue=" Save " name="regbtn"
clasg="colorbtn™ onclick="return submitclick()"™=>

<inpul bype="submit" value="Cancel" name="cancelbtn"
class="colorbbn"> <input type="reset" walue="Resat"”
class="colorbtn"»</td></t>
</ Form>
/tabhle>
</ body>
</html>
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<html><head><title>Feriod List</Eitle>
<SCRIPT LANGUAGE="JavaScriptl.l":

e

var confirmMsg = 'Do you really want to';
function confirmLink(thelink, theSglQuery)
{

{/f Confirmation is not required in the configuration
fFile
if (confirmMsg == "'} |
return cCrue;
]
var ls_confirmed = conflrm{confirmMsg + ' :\n' +
theSgqiQuery)
if (is confirmed)} |
theLink.href 4= '§i3 js confirmeds=]";
b
return is confirmed;
} #f end of the 'confirmLink(}' function
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</SCRIPT>
<link href="fs format.css" rel="styleSheer"
Eype="text/css">
<?php
include (" fsmysgline. inc™) ;
inelude (*fsqueryfunctions.inc");
Lf (§ POST([newbtn]) |

Surl_redirect = “"Location: f3s_ Periodsetup.php":

header {url redirect);

Bxit;
|
sequipsgl="select
a.period id,a.period descrip,a.start date,a.end date From
fa_period a order hy_a-periﬂd_id": B -
Sequiplist = MYSQL QUERY($equipsql);
3
</head>
chody class="body">
<h3l align="center">Period List</h3>
“form method="Post" name="Paricdlist">
<table border="1" width="70%" class="thlstyle"
allgn="center">
ckr><td>

<table border="1" width="100%" class="tblstyle"
align="center">»

L
bgcolor="#DRECE0"><th><b>#</b></th><th><b>Description</b>
</th>»<th>Start Datec</thr<th>End Date</th></tr>

<?php

Fince=1;
while (Fequiplistrow = mysgl fetch array{Seguiplist))t

fperiodid=Sequiplistrow["period_id"];
$periodname=Sequiplistrow|"perliod descrip"]:
fperiodStartDate=%equiplistrow|"start date");
SperindEndﬂate-ﬁequiplist:uw{"end_daté“|;

//for bgcocolor

if
{{Sincr/2)==(round ($incr/2))) |Sbckcolor="#DODCED"; |else[$
bockeolor="REEELEEE" ;)

1f !
($effstatus=="Y") [Sactive="checked"; Jelse[factive="";]

i

<tr bgcolor="<?php echo $bckcolor ?>"><td><?php eche
Sincr++7?7</td><td><?php echo $pericdname?> </td><td
align="lefr"><?php echo SperiodStartDate?></td><td
align="1left"><?php echo SperiodEndDate?></td><td>

<da href="fs3 periodsetup.php?periodid=<?php echo
Speriodid?>" class="whitelink">Edic</a></ td></tr>
<?php

}
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</ table>» )

</td><td width="10%" align="right" wvalign="top"><input
type="submit" name="newbtn" value=" Hew "
class="colochtn"></td></tr>

Z/table>

< fform>

</body>

Z/html>

L T T T T T T
<html>
<head><title>Juarter Registration</title>
<link href="dm btn.css" rel="styleSheet" type="text/css">
<script src="libraries/functions.js"
type="text/javascript" language="javascript"></script>
<SCRIPT LAMGUAGE="JavaScriptl.l"=
£l —-—
function submitclick (form) |
if i(pericdsetup.pericddescrip.valus == 1)
!
alert|® Desceipcion is a required: Field, ) ;
periodsetup.perioddescrip. Focus();
return false;
}
if (peripdsebtup.equipno.valopg == *°]
[
alert {'pariod No is a required field.'};
periodsetup.equipno. focusd{l:
ceturn false;
|
tf [peripdsetup.startdate.vwalue == '"]
{
alert{' Cost is a reqguired field.');
pericdsetup. scartdate. focus ] ;
return falae;
}
return confirmLink(this, 'Sawve this period?’}
flreturn true;
'
T
</SCRIPT>
<link href="fs5 format.css" rel="styleSheet"
type="text/css">
< ?php
include ("fsmyaglinc. inc™)
include (" [3gueryfunctions. ins"] ;
Speriodid=% GET[periodid];:
1f {(Speriodid !=""]|
Sdescripesgl="aslegt
period id,period descrip,start date,end date,maint_cost,u
tilities cost,effstatus from fs period where
period id='Speriodic'";
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Sdescripreg = MYSQL QUERY{$descripsgl);
feqld= mysgl result{Sdescripreq,0,"period_id"};
sdescrip=
mysql result ($descripreq,0,"period descrip”);
#gtartdate=
mysql result (Sdescripreg,0,"start date");
fenddate= mysql result($descripreq, 0, "end date"};
Smaintocost=
mysql result($descripreg,0;"maint cost");
fsutilitcost=
mysql result ($descripreq,0,"utilities cost"}:
seffstatus= mysql result{$descripreg,0,"effstatus”);
|
if ($_POST[regbtn]] |
Speriodid=5 POST{periodid];
fperiod ldsgl="select period id from fs_period where
period id='S$periodid'";
fperiod_idreg = MYSQL QUERY ($period idaql):
iE ($equipow=mysgl fetch array(fperiod idreg)] |
Sequipregsgl="update [s_period set
period descrip='" . addslasnes{$ POST|[perioddescrip])
"',start_date="'" . addslashes{3 POST|startdate]]
" emaint E&SL—'$ PUEflmﬂlntEDEt]',utllltlEE cost="5 POST(
utllltcuzt]',Fffstatus-‘$ PﬂST[statua]‘.end ‘date="3% _POST|
enddate] ' where pariud_ld—'$perindid'“‘
f/lecho "period already exist!"™;
lelge|
sequipregsgl="insert into
fs period{period descrip,start date,end date,maint cnst u
tllitlEE_EﬁﬂurEffEEEtUE,EIEEtlﬂn_dﬂtEJ valu551'" :
addslashes {3_POST[pericddescripj) . "', "'"
addslashes {5 POST[startdale])
"', 'S POST[enddate]','$ POST[maintcost]','$ PCATlutilitco
st] ', 'S POST[status],now())";
ffecho "period Registered!";
}
fequipreg = MYSQL_ QUERY ($equipregsql);
echo Sequipregsgl;
Furl redirect = “"Location:
fs periodlist.php?periodid=5periodid"”;
header ($url redirect);
Bxit;
I
if (§_POST[deletebtn]) |
fperiodid=5% POST([periodid]:
Schkperiodsgl="select * from fs5 schedule where
period id='$periodid'";
Schkperiod = MYSQL QUERY ($chkperiodsql);
' ﬂ$chkperindrnw—my3ql fetch array{$chkperied]] (
echo "<h4 align=center><font colodr='red'>Deleta
failed: period already in use!</font></h4>";
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lelas|
sdelequipunitsql="delete [rom fs periodunit
where period id='Speriodid'"; '
Sdeleguipunit =
MYSQL QUERY (Fdeleguipunitsgl); ‘
Sdeleteequipsgl="delete from fs5 pericd where
period id='Speriodid'";
deleteagquip =
MYS0L QUERY {Sdeleteequipsqgl);
Surl_ redirect = "Location:
fs periodlist.php?";
header (3url_redirect]:
exit:

J

ot

iE tS_PDST[:ancelbtn|] i
surl redirect = "Location: f3 periodlist.php?”;
header (Surl redirect);

exit;
!
=
</head>
<body class="body">
“center>

<kbable border="1" borderccolor="silver" class="thlstyvle">
<th colspan="4" align="center"><font color="green"
size=q4>Period Setup</font></th>
<form method="Post" name="parliodsetup">

<tr»<td><h>Description</b> </td><td
polspan="3"><input type=text name="perioddescrip®
gize="30" maxlength="25" value="<%echo Sdescrip?>"><input
type="hidden" name="periodid" walue="<7echo
Spericdid?="></bd=</r>

<tr><tdr<b>S5tart Date </b></td><td><input
type="text™ name="startdate" size="15" maxiength="1i5"
value="<?echo 5Ss5tartdate?>">< td>

<td><h>End Date </br</td><td><input type="text"
name="anddate"” size="15" maxlength="15" value="<?Pecho
Senddate ?>">< /ftd>

</tr>

<trr<tdr<b>Maintenance Cost </b></td><td><ipput
Eype=s"text" name="maintcost"” size="10" maxlength="10"
value="<7echo Smaintcost?>"></td>

<td><b>lUtilities Cost </b></td><td><input
typa="tazt" name="utilitcost" zize="10" maxlength="10"
value="<%echo Sutilitcost?>"></ td>

LA R

LT

i
($effstatus=="Y") [$active="checked";elae|Sactive="";}

246



7%

skrx»<td colspan="4" align="center"><input
type="checkbox" id="skatus" name="status" <? echeo
Sactive?> value="Y"> <label A ;
for="status">active</label></td></Le>

<trr»<td colspan="4" align="center"><input
type="submit" wvalue=" Save " name="regbtn"
class="colorbtn" onclick="return submibclick{]">

Zinput type="submit" wvalue=" Delete *
name="deletebtn™ gclass="golorbtn" onclick="return
confirmLink(this, 'Delete this period?')">

Zinput type="submit" value="Cancel" name="cancelbhtn"
class="colorbtn"> <input type="reset" value="Heget"
clasg="colorbtn"></td></tr>
</ form>
</cable>
</body>
</html>
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<html>
<head><title>Planning Horizon</title>
<acript sro="libraries/functione . j="
type="text/javascript” language="javascript“»></script>
<link href="fs format.css"™ rel="styleSheet"
type="LaxtSos5s">
<?php
include " Eamysglinc. 1nc"})
include ("fsqueryfunctions.inc"};
$WorkingHoursgl="select WorkingHour,WorkingDay,Month
from fs planninghorizon";
SWorkingHourreg = MYSQL QUERY ($WorkingHoursgl):
SWorkingHour=
mysql result (3WorkingHourreg, 0, "WorkingHour™);
FWorkingDay=
mysgl result (SWorkingHourxeq, 0, "WorkingDay™):
FMonth= mysql result(SWorkingHourreg, 0, "Month™}):
if (§_POST([regbtn]}) |
Scustregsgl="update fs planninghorizon set
WorkingHour="" . addslashes($ POST{WorkingHour])
"', WorkingDay='" . addslashes (% POST[WorkingDay])
"', Month='5 POST[Month]'";
echo Scustregsqgl;
scustreg = MYSQOL QUERY (Scustregsql);
$url redirect = "Location:
fs planningherizon.pbhp";
header (furl redirect};
exit;
]
if {$_POST[cancelbtn]) |
furl redirect = “Location:
Esdplanninghu:ixﬂn.phpT“{
header{Surl redirect);
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]
e
</head>
<hody class="nhody">
“eenters
<table border="1" bhordercolor="silver" class="thlstyle">
<th polspan="4" align="center"><font color="green"
size=4>*Planning Horizon</Font></th>
<form method="Poat" name="customerszetbup">
<btrr<tdr<b>Working Hour Per Day</b> </td><td
colspan="31"><input type="text" name="WorkingHour"
size="10" maxlength="15" wvalue="<Zecho $WorkingHour?>">
<input type="hidden" name="gustid" value="<}echo
Frustomerid?=">< td>< /s
cbrxdid><hb>Working Day Per Week</b> </td><td
colspan="3"><input type="text" pname="WorkingDay"
gige="10" maxlength="10" walue="<Pecho
SWorkingDay?>"></rd></tr>
ctractdx<b>Number of Monthi=) to plan
for:</br»</td><td colspan="31"><input type="taxt"
name="Month" size="10" maxlength="10" value="<%?echso
SMonth?>="></bd></tr>
<bLr@<td colspan="4" align="center"><input
type="submit" wvalue=" Save " name="regbtn"
class="coloerhbn” ocnclick="return submitclick() ">
<input. type="submit" wvalue="Cancel" name="cancelbLtn"
class="colorbtn"> <input type="reset" value="Reget"
class="colorbtn"></Ld¥<ftrs
</ form>
“/table>
</ bhody>
S html>
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<html><head=<title>Egquipment List</Litle>
<SCRIPT LANGUAGE="JavaScriptl.l">

el -

var confirmMsg = 'Do you really want tot)
funcbion conficmbLink (thelink, bthesSgqlCuery]

£/ Confirmation is not required in the configuralion
file
1t (confirmMsg == 'Y} |
return tiue; g

var 13 confirmed = confirmiconfirmMsg + skt o+
EheSglousey)
If {is confirmed] |
theLink.href = '§is ja confizmed=1';
|

return is confirmed;
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boFd end of the ‘conficrmLink(}’ Eynctlun
——

</ BCRIPT>

<link href="fs format.css" rel="styleSheet"
type="text /css">

<iphp

Inclode (" Eamyeglinc, kne" )

inelude ("fasqueryluncbions., inoe" )

if {$_POST[newbtn]] |

surl redirect = "Locatlion: fs eguipmentsetup.php™;
header {5url redirect);
exit:

I
Sequipsqgl="select
a.equip _id,b.pariod id,b.period descrip.a.equip descrip,b
.foreast hour,b.actual hour,b.smoothing Const from
fs_equipment a, fs guarterequipment b where
a:eqguip id=b.egquip id and b.period id=c.periocd id";
Sequiplist = MYSQL QUERY (Sequipsgl);
>
</head>
<body class="body">
<h3 align="center">Equipment List</h3>
<form method="Post" name="aquipmentlist™>
“table border="1" width="80%" class="thlstyle"
align="cepter">
<cLr><tds

<table border="1" width="100%" class="tblstyle™
align="center">

b
bgocolor="#D0ECEQ"><th><b>#</h></th><th><h>Equipment</b></
Lh>»<th><b>Active Units</b></th><th
align="right">Cost/hr</thr<th»</th><th></th></tr>

< Tphp

Sincr=1;
while {Sequiplistrow = mysql fetch array(Sequiplist)) |

Speriocd descrip=$equiplistrow|"pericd descrip"]|;
seEgquipdescrip=Sequiplistrow|[“equip descrip"];
{f5equipno=%equiplistrow|" forcast hour"];
$eguipno=countactiveunit (5period descrip];
factual hour=Sequiplistrow|"actual hour"]:

SsmoothingConst=Sequiplistrow("smoothing Const"];
Seffstatus=jequiplistrow|["effstatus"];
schkname="chk$period descrip";

fffor bgeolor

if

[ ($incr/2)==(round{Sincr/2} )} {Sbckcolor="#DODCED"; |else{s
bekcolor="#LEEEEE" ;|
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i £

(seffstatus==""") |Factive="checked"; Jelsa[Sactive="";]
= '

¢tr bgoolor="<?php echo $Sbckcolor T rctds<?php
echo Sincr++?></td><td><?php echo Sequipdescrip?>
Llrdx=2td><7php echo Sequipno?> </td><td
align="right"><7php echo factual hour?></td><eds

<a
hraf="fs equipmentsetup.php?equipmentid=<iphp echo
Speriod _descrip?>" class="whitelink">Edit</a></td><rd>

T
href="fs eguipmentunitsetup.phpfequipmentid=<?php echao
Speriod_descrip?>" class="whitelink">Add
Unic<far</tdr</trs
?php

|

T
Z/table>
</td»<td width="10%" align="right" wvalign="top"><input
Eype="submit" pame="newbtn" wvalue=" New "
class="colorbtn"></ td></ k>
clcables
i farm=
< S hodys
<fhtml>

([ EE R R ENNENNERNREENENENREEN RN N EENNENERENNRERER R R R R ENENENENNNNENRNENNENRNENRNENRERSENNN®RHSE.]

<hibmlz>
<headrCtitlierZunarter Infodioitle>
<gscrlipt ste="libraries/functions.js”
tvpe="taxt/javasceipt" language="javascript"></acript>
<lipk href="fs format.gss" rel="styleSheet"
type="text fess">
<iphp
include ("fsmysglinc. inc") ;
include (" fsgquecryivnctions. inc 3
ffieldtype=5% GET|ParamType];
if (8 POST|[regbtn]) |
F8ectionName=5 POST [SectionNames];
Sreturnequipid=5Sectioniams; &
FeectionNamesgl="select SectionName [rom
fs guartermanpower where Fi&ldepﬂ-'$fiEldtype' ard
SeckionMame='55ectionlame*";
$SectionNamereg = MYSQL QUERY ($SectionNamésql);
if (Fequiprow=mysql fetch arrayl{s3ectionNamersg]] |
$salmanpowerupdsgl="update s guarbtermanpower
s5e1
Sal Pericdl='% POST[SalPeriodlname]’,Sal Periodl='5 POST|
SalPeriodZname]’,8al Period3='§ POST|SalPeriodiname]’,Sal
_Eeriadd-'$_Pﬂ3TTEal?Erind4namel' where
FieldType='3fieldtype' and SectionName="jSeclLionMame'";
Ssalmanpoweriupd =
MYS50L DQUERY (5salmahpowerupdsqgl);
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jelase|
Ssalmanpowerupdsgl="INSERT INTD
fs_guartermanpower (FieldType, SectionName, Fal Periodl,
Fal Periodd, Sal Periodd, Sal Periodd) VALUES
frefieldtype’., 'ZHect ionName ', 'E_EDSTIEalPa:Lﬂﬂlname]’.'E_
POST [SalPeriod2name] ', 'S POST[S5alPeriod3name] ', 'S POST[Sa
1Periodiname] * 1"
ssalmanpowerupd =

MYS5QL QUERY ($salmanpowerupdsgl);
g

|

dfecho Szalmanpoweripdsgl:
dlacho Sreturneguipad;
[
fequipmentsql="select equip id,equip descrip,effstatus
from fa equipment where effstatus=‘Y¥Y'";
$selequipment = MYSQL QUERY ($equipmentsgl);
if (5_POST[fetchbtn]) |

FS5ectionName=5% POST |SectionName];
Sreturnequipid=5SectionName;

Sdescripsgl="salact
Sal Periodl,5al_Peried?,5al_Period3,5al_Periodd from
fs guartermanpower where FieldType='Sfieldtype' and
SectionMame='55ectionlame® " ;

/fecho $fieldtype;

Jdescripreg = MYSQL QUERY (Sdescripagl);

BalPeriodl=
mysql result($Sdescripreg,0,"Sal Pericdl"}:

SoalPeriods=
mysgl result($descripreg,(,"5al Period"};

sSalPoriod3=
mysql result{ddescripreq,0,"5al Period3i®™}:

LS5alPeriodd=
mysql result{Sdescripreg,0,"S5al Periodd"];
FMovingAveraga= t$EalPeriud2+$EalEEI1nd3++5alPErlnddﬁfﬂ,
fMovingAverage= number format {$Movingdverage,2);
|
e
</head>
<hody class="body"><centers>
<table border="1" bordercolor="silver" class="tblatyla">
<th colspan="2" align="center"><font color="green"
slze=4rLast 3 Periods Malntenance Cost for =7php echa
Sfielduype?></font></th>
<form method="Post" name="guartersalacy">
Ltrr<bdr<brSection</br</td>»<td>»<aelect
name="SectionNama">
<?php
/l/5selectsection = MYSQL QUERY (Fselequipment);
fiwhile (Sequiprow = mysgl fetch array($selectsection}}|
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while [(Smydescriprow =
mysgl fetch array{$seleguipment)} {
fequipid=Smydescriprow|"equip id"|;

Sequipdescrip=Smydescriprow["equip descrip"];
1if {fequipld==Sreturnequiplid} {
>
coption value="<?php echo
Sequipid?s"selected><Tphp eacho Segquipdescrip?>
- <¥php |elss|
g
<gption value="<?php echo
Fequipid?>"><7php echo jequipdescrip?>
<7php I
| .
=
</select><input type="submit" value="Fetch"
name="fatchbtn" class="colorbtn"></bd>< >
cl==ctrx<tdr<hbrPiriod 1</b> </td><td><input ,
Eyvpe="text" pname="SalPeriodlpama" size="10"
maxlengbh="10" wvalue="<%echo $S5alPeriodl?>"></td></tr>
-
vbtrr><tdr<brPeriod 1l</b> < tdr<tde<input type="pext”,
name="S5alPeriocdZname"” size="10" maxlength="10"
value="<%echo $SalPericd2?>»"></td></tr>
strrx<td><b>Period 2</b> </tdr<td»<input type="text"
name="SalPeriocdiname™ size="10" maxlength="10"
value="<%e¢cho SSalPerladl?>"ssftde</Le>
<trr<td><b>Period 3</b> </td><tdr<input type="text"
pame="5alPer loddname” size="10" maxlengbh="10"
value="<%echo SS8alPeriodd?>»"»< tdrs/ET>
<trx<td colspan=2><hrr</td></tr>
<tr><tdr<b>Moving Average</b>» </td><td><?php echo
sHMovinghverage i< td>< /Le>
<trr<td colspan="2Z" align="center"><input
type="submit” wvalue=" Save " name="regbtn”
class="colarbtn" onclick="return submitclicki{)">
</tr>
</form>
</Lable>
</ body>
</html>

FEEI IS E S SSSSE SSRGS R SR ERR SR SR SRR R R R R R R R E R W E R EER

<htmlz> _

chead><title>Quarter Info</title>

cucript srpe="libraries/functions,js"
type="text/javascript" language="javascript"»</script>
<link href="fs format.gss" rel="gtyleShest"
type="text/css">

<Iphp

include (" famysgline. inc") ;

inelude ["Esqueryfunckions. ing® ) ;
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$Eieldtype=% GET(ParamType]|;
if (% POST|cegbtn]) | .
$8ectionName=% POST(SectionName];
Sreturnequipid=5SectionName;
sSectionMamesql="select SectionName from
fs quartermanpower where FieldType='Zfieldtype' and
SeckionMame='5Seckionlamat’ "
$S8ectionNamereg = MYSQL QUERY ($SectionNamesqgl);
if [Sequiprow=mysql fetch-array(%SectionNamereg]] {
fsalmanpowerupdsql="update [s guartermanpower
=gt
Sal Periodl='§ POST[SalPeriodlname]',8al Perigdl?='5% POST|
ﬁalPethd?nﬂme]‘ Gal Periocd3='5 PDET[EalPerledEnamE]* Sal
Fariodd="5 FDar[aulP&rlnddname]' Where
EleldType—'$t1eldtype and SectionName='SSectionName™";
$salmanpowWerupd = MYSQL QUERY {($salmanpowerupdsqgll;
Ielge]
$salmanpowerupdsqgl="INSERT INTO fs_ guartermanpower
{FieldType, SectionName, Sal Periodl, Sal PericdZ;
Sal Period3, S5al Periodd) VALUES
('$f1eldtype’, "S5ectionName’, "5 POST[ZalPeriodlname] *, "3 _
POST[SalPariodZname] ', 'S POST[SalPeriodiname]', "5 POST|S5a
lPericddname] "1 ";
smalmanpowerupd =
MYSOL CQUERY ($salmanpowerupdsgl] ;
ol
}
dlecho Ssalmanpowecupdsgl;
ffecho $returnequipid;
I
Seguipmentsgl="select equip id,equip descrip,eflstatus
from s equipment where effstatus="'¥'";
$selequipment = MYSQL QUERY|$equipmentsqll
if (3 POST[fetchbtn]} |
$SectionName=3 POST[SectionName];
freturnequipid=%5act ioniame;
fdescripsgl="seleot
Sal Periodl,Sal Period2,Sal Period3, Sal Periodd4 from
f5 guartermanpower where FieldType='Sfleldtype' and
SectionMame="'%Sectiontamea’'";
Hlecho Bfleldbype;
sdescripreg = MYSQL QUERY (Sdescripsql);
sSalPeriodl=
mysgl result(fdescripreg,0,"3al Periodl"};
FSalPericdé=
mysql result (Sdescripreg,0,"Sal Period2"});
FSalPeriodi=-
myscql result(Sdescripreq,,"Sal Periodld"];
S5alPeriodi=
mysgl result(Sdescripreg,0,"3al Periodd");
SMovinghverage= ({55alPeriod2+5SalPeriod3+55alPariodd) /3;
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SMovingAverage= number format ($MovingAverage,2);

|

>

</ haads

<body clasa="body" >

<center>

<table: pordar="1" bordercolor="silver” clazs="Chlatyle">

<th colspan="2" align="center"»<font color="green"

size=4>Last J Periods Maintenance Cost for <7php echo

sfieldbype?»><Sfont></Lh>

<form method="Post" name="gquartersalary">

<tr>»<td><b>Section</b></td><td><select

name="5actionlamea">

= Tphp

f/F¥selectsection = MYSQL QUERY{Sselequipment);

ffwhile [Sequiprow = mysgl fetech_array($selectsection)] |
while [Smydescriprow =

mysgl fetch array($seleguipment)]|
Fequipid=Smydescriprow|"equip id"];

sequipdescrip=Smydescriprow("equip descrip"];
if {(Sequipid==$returnequipid} |
T2
<option wvalue="<Iphp acho
Sequipid?>"selected><?php echo Sequipdescrip?>
<Tphp lelzsel
=
<optlion value="<?php acho
Sequipid?>"><7php echo Sequipdescrip?>
<rfphp f
}

P
<fselect><input type="submit" value="Fetch"
name="fetchbtn" class="golorbtn"></td>r</tr>

cle—atre<tdr<b>Poeriod l</b> </ftdx<idz<input
type="text" name="S5alPericdiname" size="10"
maxlength="10" value="<?echo S$SalPeriodi?>"></kd></tr>
==5

<trr<tdr<b>Period l</b> </td><td><input type="text"
name="SalPeriodZname” size="10" maxlength="10"
value="<?echo $SalPeriod2?>">»</td></Lr>

cLr»<tdr><b>Pericd 2</b> </td><td><input type="text"
name="Sal Periodiname"” size="10" mazlength="10"
value="<?echo 5S5alPeriod3?>"></td></tr>

ctrx<tdr<b»Period 3</b> </tdr<tdr<input type="text"
name="SalPerioddname" size="10" maxlength~="10"
value="<%echo SS8dlPeriodd?>"></frdr</tr>

<tr»<td colspan=2><hre</td></te>

<tr><td><brMoving Average</b> </td><td><?php echo
SMovinghverage?></ftdr</tr>
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<trr<td colspan="2" align="center"><input
Eype="anbmit"” walue=" Sawve " name="tregbtn"
class="colorbtn" onclick="return submitglick{)">
<ftr>
</form>
</table>
</ body>
</html>

AR RN R EREERERNERSEEERESNENEREEREENNERELNEEERNEEREEEERNELERERIIERLIERERELEELENR]

zhtml><head><title>Admin Staff List</bible>
<GCRIPT LANGUAGE="JavaScriptl.l">
£l -
var confirmMsg = 'Do you really want ta';
function confirmLink{theLink, thefglQuery)
{

ff Confirmation ls not required in the confiquration
file

1f [confirmMeg == ") |

return Lrue;}

[

var is confirmed = confirm{confirmMsg + ' :s\n' #
theSqglOuery) 7

i1f (is_confirmed) |

theLink.hraf += '4is s confirmed=1";

|

return is confirmed;
4 end of the "confirmLink()' function
_——
<fSCRIPT>
<link href="fs format.css" rel="styleSheeat"
type="text/csa">
<?php
include ("fsmysqglinc.inc")
include ("fsgueryfunctions.ing"};
if ($_POST[newbtn]) |

Surl redirect = "Logcation: fs staffadminsetup.php";
header{Surl redirect);

BXLL;
| :
Sequipsql="select

a.staff id,a.scaff name,a.staff salary,a.effstatus from
fs Staffadmin a order by a.staff id":

Jequiplist = MYSQL QUERY {fequipsql);

T

</head>

zhody class="body">

<h3 align="center">hdmin Staff List</hi=

<form method="Post" name="S5taffAdminlist">

<kable border="1" width="70%" class="thlizstyle"
calign="center"»

<br=<ted>
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ztable border="1" width="100%" class="tblstyle"

align="center"> ;
Ll

<tr bgcolor="#DOECEQ"><th><b>¥</bB></th><th><b>Staff
Id</br</th><th><b>Staff Nama</b></ch></Lr>
=Tphp
S$1lnor=1;
while (Seguiplistrow = mysql fetch array{Sequiplist])|
sataffid=Sequiplistrow("staff 1d4");
fstaffname=Sequiplistrow(|"staff name"];
Sstaffsalary=Sequiplistrow["staff salary"]:
sequipid=jequiplistrow|"eguip descrip"];:
feffstatus=Sequiplistrow|"effstatus"];
Schkname="ghkSstaffid";
f/for bgoolor
iE
{{15incr/2)==(round (Sincr/2))) (Shckocolor="§00DCED™Y; |else(s
bockeolor="R{ELETELT" )
LE
(geffstatug=="Y"] [ Sactive="checked" /' |else{Sactive=""}
T

<tr bgoolor="<?php echo Sbhckocolor ?>"><td><?php echo

Sincr++?></td><td><?php echo Sstaffid?> </tdz<td><Iphp
echo Sstaffrname?> </bdx<td>

<a href="fs staffadminsetup,php?staffid=-<iphp
echo 5sbaffid?>" elassi="whitelink">Edit«</az></td></tr>
< ?php '

]
>
</tablex» _
</td><td width="10%" align="right" valign="top“"><input
type="submit" hname="newbtn" wvalue=" New "
clags="colorbtn"></td></tr>
</tablex»
=i form>
</body>
</html>
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<html >

<head><title>Admin Staff Registration</title>
<aoript sre="libraries/functions.js"
type="text/javascript" language="javascript"=</script>
<link href="fs format.css" rel="styleSheet"
type="text /css">

“7php

include ("fsmysglinc.inc™);

include ("fsqueryfunctions.inc"} ¢
//Scustomerid=% GET[customerid]:

Sstaffid=% GET|staffid];

//5]jobdescript=% GET[descript]/

1 (estanffid =" |
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Sdescripsgl="selact
staff id,staff name,staff salary,effstatus from
fs StaffAamin where staff id='Sstaffid'"™;
sdescripreg = MYS0L QUERY (fdescripsqgl):
$staffid= mysgl result{$descripreg,0,"staff id");
sdescrip= mysql result|Sdescripreq,0,"stafif name"};
sstaffsalary=
mysqgl result (fdescripreg,0, "staff salary"};
seffstatus= mysql result{jdescripreq,l,"efifstatoa”];
I
if {§_POST|regbtn]) (|
Sstaffid=5 POST[staffid];
fatafl idsgl="select staff id from fs StaffAdmin
where skaff_id="Sstaffid'";
sataff idreg = MYS0OL QUERY (Sstaff idsqgll;

if (Fcustrow=mysql febch array(Sstaff idreg)) |
fstaffregsgl="update fs StaffAdmin set
staff pame='" . addslashes|$ POST[staffname] )

"!'.ataff salary='5S POST[staffsalary]',effstatus='5 POST(s
tatus)® where staff id="S$staffid'";
lelsea|
sstallfregsgl="inserct into
s StaffAdmin({staff_ id,staff name,staff salary,effstatus)
values('§stalffid' '" . addslashes{$ POST[staffname]}
"hy'e POST [staffesalary] ', "5 _POST[status]')":
}
echo $staffregsgl;
tstaffreg = MYSQL QUERY {Sstaffregsql):
$url redirect = "Location:
fs StaffAdminlist.php®:
header ($url redirect);
exit;
]
if (% POST[deletebtn]|] |
Sstaffid=5 POST([staffid]l;
#chkstaffidsql="select * from fs_schedule where
staff id='Sstaffid'";
Schkjob = MYSOL QUERY (Schkstaffidsql):
s 1 {fchkjobrow=mysql fetch array(%chkjob)) |
eche "<h4 align=center><font color='red'»Delete
failed: Staff already in Schedule!</font></hd>";
felae |
Sdelmatunitsgl="delete from fs StaffAdmin where
staff id='sstaffid'";
Sdelmatunit =
MYSQL QUERY ($delmatunitsql);
Furl redirect = “"Location:
fs StaffAdminlist.php?";
header ($url redirect):
exit;
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!
if (5_POST[cancelbtn]) |
Furl redirect = "Location:
fs StaffAdminlist.php?";
header (furl redirect);

exit:;
!
7>
</head>
chody clagg="body" >
<cenkter>

<table border="1" bordercolor="silver" class="tblstyle">
<th colspan="2" align="center"><font color="green"
size=4> Admin Staff Setup</font></thz>

<form method="Post"™ name="staffsetup">

<Pphp

JAiE |Sstaffid

L LLLE [
o
“7php
-1f (§staffid '="") [Srdonly="readonly"; )else|
Srdonly="";}|%>

<tri<td><b>Staff ID</b> </td><td><input type="text"
name="staffid" <?php echo Srdonly?> size="20"
maxlength="25" value="<?php &cho Sstaffid?>"></td></te>

<tr><tdr<b>Staff Mame</b> </td><td»<input
tyvpe="taxt" name="ataffname" size="40" maxlength="35"
value="<7echo Sdescrip?>">< td></tr>

< Tphp

1.£
(seffetatus=="Y"]{Zactive="checked"; jel=ze{Sactive="";]

T

<trz<kdr<brSalary</b></td><td><input type="text"
name="gtaffzalary”™ gsize="21" maxlength="10" value="<Yecho
Sstalffsalary?>"s<feds></tr>

<trr<bdr</bd><td><input type="checkbox" id="status"
name="gstatus" <?php echo Sactive?> value="Y"> <label
for="status">Active<Slabel></td»< /Lt

<trx<td. colspan="2" align="center"><input
type="submit” wvalue=" Save " name="regbtn"
class="colorhtn">
cinpubt type="submit" value=" Delete " name="deletebtn
class="colorbtn"™ onclick="return confirmLink{this,
'Remove thisz Sctaff?')">

<input type="submit" wvalue="Cancel® name="cancelbtn"
class="colorbtn"> <input types"reset" value="Reset"
class="colorbtn"></td></tr>
</ foarm>
</table>
</ body >
</html:=
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<html><head»<tibtle>»Production Staff List</title>
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<SCRIPT LANGUAGE="JavaScriptl.i">
il —
var confirmMsg = 'Do vou really want to's
function confirmlink{thelLink, theSqglQuery)
L
// Confirmation is not reguired in the configuratior
file
if {confirmMsg == "'"} |
return btrue;
[
var is confirmed = .confirm{confirmMsg + ' :\n' +
theSglduery}:
if (is_coniirmed) |
theLink.href 4= 'g&is 35 confirmed=1';
b
return is_confirmed;
1 /4 end of the 'confirmLink({)' functien
-
< SSCRIPT>
<Iink href="fs_ format.css" rel="styleSheel"
type="text css">
< ‘php
include (" fsmysgline. ine®™) 7
include ("fsqueryfunctions.inc")
if {§_POST[newbtn]) |
Surl redirect = "Location: [s staffsetup,.php”;
header (Surl redirect);
exik;
]
Segquipsgl="saleck
a.staff id,a.staff name,a.staff salary,b.equip descrip,a
effstatus from fs staff a, s equipment b wheze
a.equip id=b.equip id order by a.staff id";
Fequiplist = MYSOL QUERY (fequipsql)q
>
</head>
chedy class="body">
<h3 align="center'>Production Staff List</hi>
~form method="Fozt" name="Stafilist">
<table border="1" width="70%" class="tblstyle"
align="genter">
crrx<td>
<table border="1" width="100%" clasa="thlstyla"
align="cenker">
<tr bgocolor="§DOECEQ"><th><b>#</br</th><th><b>5taff
ld</bx</th><th><b>Staff
Mame</b>*</th¥<thrSectian</th></tr>
<?php
Fince=1;
while (Sequiplistrow = mysgl fetch array{Sequiplist}}{
sstaffid=5equiplistrow["stalf id"];:
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Sataffname=%equiplistrow|"staff name"|;
$staffsalary=%equiplistrow|“staff salary"):
Seguipid=%equiplistrow["equip descrip"];:
Seffstatus=Sequipliatrow|["effstatus"™]; *
schikname="chk$staffid"; =
Ao hgoolor
£
(i5%ince /2 == (round {5incrc/2)) ) {Sbckocolor="#DONCEO"; Jelself
bhokoolor="#E£EEEEE" ;)
1E
[Seff=status=="Y"} |factive="checked";}else{Factive=""}]
]
2t bgeolor="<?php echo Shckcolor ?="><td><Tphp
echo $incr++?></td><td><?php echo Sstaffid?>
</td><td><?php echo Sstaffname?> </td><td
align="lefr"><?php echo Jaquipid?></td><td>
<a href="fs staffsetup.php?staffid=<7php echo
Fstaffid?>" glass="whitelink">Edit</a></td></tr>
<7?php
}
>
</Lable>
</td><td width="10%" align="right" valign="top"><input
tvpe="submit"” name="newbtn" wvalue=" Hew "
class="colochtn"»</td></cr>
</table>
<f formz
</body>
</ html>
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=html>
<head»<title>Staff Registration</ticle>
<goript sro="libraries/functions.js"
type="Lext/javascript"” language—“jauascrlpt">€£5ﬂrlpt}
<link href="fs format.cas" rel="styleSheet"
type="text/css">
<Tphp
include (" famysglinc.inc”)y
include ("fasquerylfunctions. ine™) ;
/fScustomerid=5 GET(customerid];
sstaffid=3 GET[staffid];
f{%jobdescript=5 GET [descript]:
LE [8ataffid =""){
Sdescripsgl="select
stdff_id,staff name,staff salary,equip id,effstatus from
. staff where staff id="Sstaffid'";
Fdescripreqg = HYEQL_QUEHTtsdeaﬂripsqlﬁ;
$staffid= myaql result(Sdescripreg,0,"staff id");
Sdescrip= mysql result{$descripreg;@,"staff name"];
sstaffsalary=
mysgl result ($descripreq,0,"staff salary"):
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sstaffname=Sequiplistrow|"staff name"];
Fstaffsalary=Sequiplistrow|"staff salacy”];
fequipid=Sequiplistrow|"equip desarip"]:
feffstatus=Seguiplistrow{"efistatus"];
schkname="chkSastaffid";
{/for bgoolor
if
[{&ince/2)==(round{Sincc/2)) ) | Sbockeolor="DODCEN"  Jelse [
bekcolor="§EEEEEE"; |
iE
[Seffstatus=="7T") [Sactive="checked";)elze{Sactive=""]
]
Ztr bgooler="<T?php eacho Sbhckeolor 2>"><td><?php
echo Sincr++?></td><td><?php echo Sstaffid?>
</ tdr=<td><?php echo Sstalfname?> </td>ctd
align="left"><?php echo Segquipid?r</tdzcbcd>
<4 href="fs staffsetup.php?stalfid=<7php echo
Sataffid?>»" class="whitelink"»Edit</a></td>s/tre
<iphp
]
I
</table>
</td><td width="1D%" align="right" valign="top"><input -
type="gubmit" name="newbtn" value=" Haw *
class="colorbtn"></td></tr>
</ tabhle>
</ Lorm>
</ body>
</html>

<html=>
<head><title>S5taff Registration</title>
<seript sre="libraries/functicns.js"
type="text/javascript® language="javascript"></script>
<link href="fs format.css" rel="styleSheet"
type="text//css"> :
<7php
include (" Esmysglinc, ine");
include ("fequeryfunctions.inc™) ;
ff$tustumerid=$_GET[custnmerid];
Sstaffid=5 GET([staffid];
//3jobdescript=35 GET[descript]y
if ($staffid '=M") |
fdescripsgl="select
staff id,staff name, staff salary,equip id,effstatus from
fs5 stafl vwhexre ataff id='Sstaffia'™:
sdescripreg = MYSQL QUERY (Sdescripsql):
$staffid= mysql_result |fdescripreg, 0, "staff id");
Sdescrip= myagql result(Sdescripreg, 0, "stafl name”):
Estaffzalary=
mysqgl result (3descripreg,(,"staff salary"):
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Srebturnequipid=
mysql result(fdescripreg,Q,"equip_id"}:
Seffstatus= mysqlﬂresult1$descrip[ag,D,"effstatus"];
}
if (5_POST|regbtnj} |
$staffid=5 POST[staffid];
5staff_idsgl="select staff id From £s staff where
staff id="Sstaffid'";
Sstaff idreg = MYSQL QUERY ($staff idsql};
if (Fcustrow=mysgl fetch array(fstall idreg)) (
Sstaffregsgql="update fs staff set staff name-'"
deddslashes (5 POST|staffname]|
*ty8tafi salary='3 POST [staffsalary]',equip id='S POST{cm
bequipmant] ®,effstatus="'§ POST[status]' where
gtaff id='Sataffid'";
jelse |
$staffregsqgl="insert into
fs_staff (staff id,staff name,staff salary.equip id,effsta

tus) values{'Sstaffid','" . addslashes(§_POST|[staflfname])
“',‘S_PDST[staffsalaty]';'E_FGET[cmhuquLPMQntJ','$_FU5T[5
Eatus] M)";

[
echo satalffregsgl;
vataffreg = MYSOL QUERY (Sstaffregsql]:
surl redirect = "Location: £z stafflist.php!;
header (Surl redirect);
axity
|
it (S POST[deletebtn]]} {
$staffid=5_ POST[staffid];
Schkstaffidsgql="select * from fs schedule whare
staff ld="gSstaffid'";
$chkjob = MYSQL QUERY (Schkstaffidsql);
if (3chkjobrow=mysgl fetch array(Schkjob}) |
echo "<hd align=center><font color="red'>Delele
failed: Job already in Schedule!</font></hid>";
lelse |
jdelmatunitsgl="delete from fs stafl where
staff id="$staffid'";
fdelmatunit =
MYSOL QUERY {Sdelmatunitsgl);
Furl redirect = "Location:
fs stafflist.php?";
headar (3url_redirect);
exit;
]

I
if (%_POST[cancelbtn]) |
furl redirect = "Location: fs stafflist.php?™:

headErIEUFL*EEdiIEEt};
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gxit;
!
Sequipmentsgl="select equip id,equip descrip,effstatus
From fs_equipment where effstatus="Y"'";
Sselequipment = MYSQL QUERY ($equipmentsql);
e
<{head>
zhody class="body">
coanktars>
<table border="1" bordercalor="silver" clasz="tblstyle">
<th colspan="g" align="center><font color="green"
size=4>Production Staff Setup</font=</th>
<form method="PasL" name="staffsetup'>
<?php
fALE (Setaffid =="")|
]
ctpx<ldr<h>Section</br</td><td> <select
name="cmbegquipment ">
< ?php
{fSselectsection = MYSQL QUERY ($selequipment);
//while {Sequiprow = mysql fetch array({Sselectsection))|
while (Smydescriprow =
mysql fetch array($seleguipment)) |
Sequipid=Smydescriprow["equip id"};

fequipdescrip=Smydescriprow|"equip descrip"]:

if (Sequipid==Sreturnequipid} |
Eir

coption value="<7php echo
Sequipid?>"selected><?php echo Sequipdescrip?>
<Fphp Jelae| !
>

<gption wvalue="<?php echo

Sequipid?>"><?php echo Sequipdescrip?>

<?php |

|
>
fsalect>s ftd> S e
<?php

if [(Sstaffid |=""] (Srdonly="readonly"; elsa]
srdonly=""; 2>

<trr<td><b>Staff 1D</b> </td><td><input type="text"
name="staffid" <?php echo $rdonly?> size="20"
maxlength="25" value="<?php echo $staffid?>"></rd></rLr>

ctrr<tdr<b>S5taff Hame</b> </td><td><input
type="text" name="staffname"” size="40" maxlength="35"
value="<?echo Sdescrip?»"»</tdr</tr>

<?php

1
(Seffstatus=="¥") [§active="checked";lelse|jactive="";]

>
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<bir><td><b>Salary per Month (N)</b></td><td><input
type="text" name="staffsalary" siza="20" maxlength="10"
value="<7echo Sstaffsalary?>"></td></tr>

<trr<td:</td><tdr<input type="checkbox” id="statua"
name="status" <?php echo Jactive?> value="Y">» <label
for="status"»Active</iabel></Ld></tr>

chrx<td celspan="2" align="centar"><inpul
type="submit" value=" Save " name="regbtn"
clasz="colorbtn™>

<input type="submit" walue=" D[elate "
name="deletebtn" class="colorbtn" onclick="return
confirmLink (this, 'Remove this Staff?')">»
cinput type="sidbmit" value="Cancel" name="cancelbtn"
class="colorbtn"> <input type="reset" value="Reset"
class="colorbbn"></td></te>
</ form>
</table>
</body>
</html>

LR R B R R B R LA A RLAELAESERREREREREANRERERERENERREREREERNERNRENRENRERRERRERRERREERSENNENRNEHSH;]

<html><head»<title>Stock Level</ticle>
<link href="fs format.css" rel="styleShaat"
Lype="text/css">
< ?7php
include {"famysglinc.inc”);
include (" fsguaryiunctions. inc") ;
if |§ POST[btnmain]) |
surl redirect = “"Locatlon: [s _malin.php?":
header (furl redirect);
exik;
|
/fSmatsgl="sgelect
a.mat id,a.mat descrip,sumib.stock guant)stockgquant,sumic
«mat quant)matused [rom fs3 material -a,fs materialstock
b, fs _materialorder c where a.mat_id=b. mat id and
a.mat_id=c.mat_id and b.mat Ld—c mat id group by b.mat _id
order hy a.mak dﬂscr1p"
fmatsql="select a.mat id,a.mat descrip from fs material a
order by a.mat descrip®;
Smatlist = MYSQL QUERY{$matsql);
//echo Smatsgl;
>
< /head>
<hody claas="body™>
<h3 align="center">Material and Schedule</h3>
“<form method="Post" name="materialstock">
<table border="1" width="80%" class="thlatylea"
align="cenker">
<tra»<td>
<table border="1" width=""100%" class="tblstyle"
align="center">
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<Lt
bgcolor="§D0ECEQ"><th><b>l</br</ther<th><b>*Haterial</b></t
h>zth align="right"><b>5tock</b><Sth><th '
align="cight">5chedule</th><th -
align="right">Difference</th></tr>
<?php
Sincr=1;
while ($matlistrow = mysgl fetch arrayﬂsmatllatr?{
smatid=Smatlistrow["mat_id"]: !
$matﬂes::ip=$matlistrnwl"nmt_descrlp”i,
//B8tock
fmatstocksgl="select sumib.stock_guant)stockquant from
“fa materialstock b where b.mat id='3matid'";
fmatstock = MYSQL QUERY (Smatstocksql);

while (Smatsztockrow = mysgl fetch array(Smatstock)) |
$stockquant=$matstockrow|"stockquant"];
1f [Sstockguant=="") {Sztockguant=""0";)
]
//0rder

Fmatordersql="select sum(c.mat guant}gquantorder from
fs materialerder ¢, [s jobrecord a where c.mat id='Smatid'
and a, job_id=e, job id and a.completed='A'";
Smatorder = MYSQL QUERY (Smatordersql];
while [$matorderrow = mysgl feteh array(Smatorder)) |
Sguantorder=Smatorderrow|"guantorder"];
LT ($quantorder==""} (Sguantorder="0"; |
}
Jif0rder Used
Smatusedsgl="select sum{c.mat quant)matused From
fs materialorder o, fs jobrecord & where c.mat id='Smatid’
and a.job id=c:job id and a.completed='C'";
$matused = MYSOQL QUERY {3matusedsqgl);
while ([($matusedrow = mysql fetch array(fmatused]] |
Smatused=5matusedrow|"matused" | ;
if (Smatused=="") {Smatused="0";]
b
{/fhctual Stock
Sactualstockquant=Sstockguant - Smatused;
§scheddiferrence=Sactualstockquant — $quanterder;
/fecha Smatcostsagl;
Fehkname="chksmatid";
Hilor bgooloe
b i _
((8ince/2)=={round(Sincr/2)}) {$bckcolor="§{DODCEQ"; |elBe{]
hckcﬂlnrw"iffffff",l
E
ctr bgculgrﬂ"{?php echo $beckcolar 7>">»<td><Yecho
Sinec++ i</ bd><td><? echo Smatdescrip?> </td><td
align="right"><? echo Sactualstockgquant?> </td><td
align="right"><? echo $Sguantorder?></td><td
align="right"»><? echo Sscheddiferrence?></td>
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</table>

</td><td width="10%" align="right" valign="top“><input
type="submit”" mame="btnmain" wvalue="Back to Main"
class="colorbtn"></bdad L

</table>

“f form=

</body>

</hitmlz

L L R R ey I s ;" " ™" ™MmMmmmmm M T M MMM T M MMM MMM T T T MMM T T MMM T
<Tphp
include("fsdate functions.inc™);
R
function CompanyParaminfo{$ReturmField)
{
kcompanynamesql="sclect
company_name,company _address,company_area.company cost,company _lifespan
from [5_companyprofile™;
Scompanynamereg = MYSOL QUERY($companynamesgl);
Scompanyname= mysql_result{3companynamereg,(,"company _name"};
Scompanyaddress= mysql_result{$companynamereg, (), "company_address");
Feompanyarea= mysgl_resull{ Scompanynamereg,D,"company _area");
beompanyeost= mysgl_result{3companynamereg.0,"company _cost”):
$companylifespan= mysql_result{$companynamereg,0,"company_lifespan");
if (§ReturnField=="companyarea’)|
TRetParam= $companyarea;
Jelseif{$ReturnField=="companycost') |
SRetParam= Scompanycost,
Velseiff $ReturnField=="companylifespan'){
SBetParam= heompanylifespan;
i
returm $RetParam;
i
MO 2T L 200 R T R
MiFunction to Calculate Manpower/Equipment/S S
function EquipmentRatelunc($SectionMame, 3 lieldtype)
{
Sdescripsgl="select
a.5al_Period | a.5al_Period2,8.5al_Period3,a.5a]_Periodd,b.budgetedhour b equip_are
a,befficiency from I5_gquartermanpower a,[5_cquipment b where
a.FieldType="$ieldtype’ and a.SectionMame="$SectionName' and
a.SectionName=b.equip_id";
Hecho Sheldtype;
Sdescripreg = MY SQL_QUERY ($descripsql);
$SalPeriod 1= mysgl_result{$descripreg,0,"5al_Periad 1™);
$SalPeriod2= mysql_result{$descripreg,0,"Sal_Period2");
§$Sallferiodd= mysql_result{$descripreg,1,"5al_Period 3");
S5alPeriodd= mysql_result{$descriprep,0,"Sal_Period4");

265



Soudgetedhonr= mysql_resull[Sdescripreg, by, ud gered nour )

feenterarea= mysql_resuli{$descripreg, 0, "equip area");

fefficiency= mysql_result{$descripreg, 0, "elTiciency");

FMovingAverage= (§8alPeriod2 +E5alPeriod 34+ 55al Period4)/3:
IMidPowerRate=IMovingAverage/Sbudgetedhour;
$EquipmentCostRel=EquipmentCost{ $SectionName, $Reldtype);

frlanning HorizHourRet=PlanningHorizHowr();
FequiprateMid=(3EquipmentCostRet * S PlanningHoriz Hourlet S bud getedhou

=1

fecho SEquipmentCostRet;
SActualEquipCostRate=3MidPowerRatet$equiprateMid;
return $ActualEquipCostRate;.

)

HiFunction to Calculate Manpower/Equipment!WA0 I

function BuildingRatefunc{$Section™Name, $ficldiype)

!

Sdescripsgl="select
a.5al_Period!,a.Sal Period2,a.5al_Period3,a.5al_Periodd, b budgetedhour,bequip are
a,befficiency from f5_guarlermanpower a,f5_equipment b where
a.FieldType="$fieldtype’ and a.SectionName='8SectionMame” and
a.SectionMName=h.equip_id";

Hfecho Sdescripsgly

$descripreg = MY SOQL QUERY (Sdescripsgl);

F5alPeriod = mysgl_result{Sdeseripreg,0,"5al_Period] ™)

£5alPerlod2=mysql _result(Sdescripreg,0,”Sal_Period2™);

$SalPeriod3= mysql_result{$descripreg,0,”5al_Period3™);

FSalPericdd= mysql_result{Sdescripreg,0,"Sal_Periodd”™);

$budgetedhour= mysql _result{Sdescripreg. 0, "budgetedhour");

Scenterarea= mysgl_result($descripreg.0,"equip_nrea™);

Sefficiency= mysql_resuli{Fdescripreg,0,"efficiency”);
IMovingAvernge={ $5al Perind2+55alPeriod I+-F5al Period4 )1,
¥ractory AreaSpace=CompanyPamminfof companyarea’);
FBuildMaintRate={$MovingAverage* Scenterarea )/ $Factory AreaS pace * $hudgetedho
urk;
Ehuildeost=CompanyParam | nfof companycost’);
fractorvLifeSpan=CompanyParaminfo{ companyvlifespan'y,
$planhorizonhour=ManningHorizHour3;
$RuildingRate=($buildcost® $planhorizonhour* $centerarea){FactoryLifeSpan® 365 4
*24*§Factory AreaSpace® Shudgetedhour);
ffecha Splanhorizonhour;
FActualBuildingCostiRate=$BuildingRate + $BuildMaintRate;
return 3ActualBuildingCostRate;
)
MFunction to Calculate Manpower/Equipment NI
function ManPowerRatefunc(¥SectionMName, S fieldtype)

i
Tdescripsgl="select b budpetedhour.b.equip_area.b.efficiency from

fs_equipment b where bequip_id="$SectionMame™;
Sdescripreg = MYSQL_QUERY ($descripsql):

Shudgetedhour= mysql_result{$descripreg. 0, "budgetedhour');
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HEequip area= mysql result{Sdescripreg.0,"equip_area");

$SelMiciency= mysql_resuli($descripreg, 0, "efTiciency");

ES1affSalarvsgi="select sum(stafT salary)TotalSalary from fs_stall where
equip_id="§SecticnMName"™:

5mfTSatarysel = MYSOL QUERY ($S5tafTSalarysgl):

Shorizsgl="select (Monthhortzonmonth from 5 planninghorizon™;

Fhorizsgl_idreg = MYSOL QUERY (Shorizsql);

fhorizonmonth= mysql resulti3horizsql_idreg,0,"horizonmonth”);

FTolalSalary= mysgl_resullf35taffSalaryvsel 0, " TotnlSalary™ )
IManpowerCostrate=({$ TotalSatary * $horizonmaonth)/($budgetedhour * Sefficiency);
return SManpowerCostrate;

'
function UtilityRatefonci 35ectionMName, $feldiype)

|
Fdescripsql="select
a.5al_Period!l.n.5al Period2,a.5al Period3,a.Sal Periodd.b budgetedhour,b.equip _are
a,b.efficiency from & quartermanpower a,l5_equipment b where
a.FieldType="$fieldtype’ and a.SectionMame="$§SectionMame' and
a.ScctionMName=h.equip id";
fecho $heldtype;
Sdescripreg = MYSQL QUERY ($descripsqgl);
$5alPeriod | = mysgl_result{$descripreg,0,"Sal_Period 1);
FSalPeriod2= mysgl result{$descripreg,0,"Sal_Period2");
$5alPerind3= mysgl_result{3descripreg,0,"Sal_Period3™);
$SalPeriodd= mysql_result($deseripreg 0,"Sal Period4™);
fhudgetedhour= mysgl result{$descripreg. 0, "budgetedhour™};
feenterarea= mysql result{§descripreg.(,"equip_area”™):
fefficiency= mysgl_result{$descripreg.0,"efficiency™):
fMovingAvermge= (§5alPeriod2+8Sal Period 3+ 55al Periodd )/3;
SFactoryAreaSpace=CompanyParamInfo{'companyarea');
SActualUilnyRate={$MovingAverage* $centerarea)/{ S FactoryAreaSpace* Shu
dgetedhour);
return $ActualUtilityRate;
!
function Adminfatefunc{$SectionMame, Sfieldiype)

i
Sdescripsgl="select b budgetedhour b.equip_area b.efficiency from
fs_equipment b where b.equip_id="$5cctionName™;
Fdeseripreg = MYSQL QUERY {$descripsql);
Ebudgetedhour= mysql_resuli{$descripreg,i),"bud getedhour™);
Yequip area= my=ql resuli{$descripreg. 0, "equip_area");
FeMciency= mysql_result{Sdescripreg, 0, "efficiency™);
FStaffSalarysgl="select sum(siaff salary)TotalSalary from 5_StaffAdmin®,
FStaffSalarysel = MYSQL QUERY($S5tafTSalarysql);
Shorizsgl="select (Monthjharizonmonth from fs_planninghorizon™;
Shorizsgl idreg = MYSQL_QUERY ($horizsql);
Fhorizenmontli= mysql result{($horizeq]_idreg,0,"horizonmonth™);
$FactoryAreaSpace=CompanyParamInfo"companyarea');
fTotalSalary= mysql result{35taffSalarysel 0," Totalsalary™);
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SAdminCostrate={§TotalSalary * Shorizonmonth* $equip_area){Sbudgetedhour *
S$FactoryArecaSpace);
return $AdminCostrate;

|

function EquipmentCost{$SectionMName, $fieldtype)
{
Sequipunit_idsgl="select
sum{{equiplinit_PurCost+equipUnit_InstCost)(equipUnit_LifeExp*365.4* 247 Retur
nRate from fs_equipmentunit where equip id="§SectionMName"";
Yequipunit_idreg = MY S0L_QUERY (Sequipunit_idsql);
FReturnRate= mysql resuli{Sequipunit_idreg,0,"ReturnRate"):
return $RetumBate;
]
function PlanningHorizHour()

|

Fhorizsgl="select (WorkingHour* WorkingDay* Month* & Yhorizonhour from
fa_planninghorizon®;

$horizsgl idreg = MYSQL _QUERY({$horizsql);

thorizonhour= mysql_result{¥horizsgl_idreg.0,"honzonhour");
refurn Shorizonhour;

1
P

::lTi:lili;llllI-Ill-l-l.llllllll!lllll-llllllll--lllllllllll""'!!!!!li!iii!
function incrdate($pdate)

fdc year=0+substr{$pdate,0,4);
$dc_month=0+substr{$pdate, 5,2};
fde_day=0+substr{3pdaie,8,2);
S funcdate=daycount{$pdate);
il {$dc_day==Sfuncdate}{
fde day=1:
Yde_month=%dc_manth + 1;
il ($dc_month = 12)
i
$dc_month=8de_maonth - 12;
$dc_vear=Sdc year + I;
i

}elsct
fde day=%dc day +1;
'
Spdate="%dc_year/Sde_month/Sde day™,
return Jpdate;
)
function mod{$a,3b)
|
$x1=(int)y abs{a/3b);
Fx2=%a/Sh;
return $o-($x 1 *5h);
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function IsLeap¥ear($dt)

{

HiSy=58d1|"year"];

$y=0subser(3dL0 4%

$hulis=({mod( Sy, 4)==0) && ((mod ($v,1003==0) || (mod{$y.400)==0)));
return Sbulis;

function davcount{$d1)

{

in

Sdc_ year=3dt["year"];

Sde month=$d1]"mon™];
Sdc_day=%d1| "mday" |

*

$de year=0+substr(3d1,0,4);
$dec month=0+substr{$dt, 5,27
Ydc day=0+substr(3dt,8.2);
awilch ($dc_manth)

case 1.4:
return 315
break;
case d:
case i
case
case [ [:
return 3H);
break;
CaRe 2
if (IsLeapYear($dt)) { return 28; } else [ return 2%; };
break;



Pl ey ?Uh‘&l’f{$dlqﬂ-1};
swilch ($de_month)
[
case 1
case 3.
case 3
case T:
case R
case 10
case 12:
returerr 31
break;
cnye A4
case 0
cise
case 1 1;
returm 30
break;
case -
il (IsLeapYear{$dt)) | return 28; | else { return 29; };
break;

i
i
2
LA R L RN ERENEERENEREESERNEREREEENENEREENERERNRERERERENNERENREREREEREELENNERREDR]E]
<Tphp
include(“=date functions.inc”);
{This function finds the possible date for the operation to lake place
#The date must be equal or greater than effective date
function
possibledate($postdate, Svmethod, Sequipid, Sequipunitid Sworktimeval $peonc)
{
fcontin="true";
Finerdate=();
$pdate=Spostdate;
while {$contin="true"}{
fSpdate=3pdate + Fincrdate;

Schekdatesql="select aschedule date.a schedule time from
fs_schedule a where a.equip_id="$equipid’ and equipunit_id="Sequipunitid’ and
a.schedule date="Spdate’ and a.work_id="Svmethod™;

Schekdate = MYSQL QUERY(Schekdatesgl);

it (Sresultrow=mysql_fetch array(Schekdate)){
HTo confirm if the date can still be reused

Lchkeonfdat=conldate(Spdate 3vmethod $equipid, Sequipunitid, $worktimeval,
dpconc);
fecho "Time Rem-Sehkeonfdal™;

if ($chkeconfdat < 1){ /mo time remain
feontin="true™:/date can not be used

Fincrdate++;
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Hsplitting date
Spdate=incrdate{$pdae);
Jelse{
Scontin="false":Mcan siill be used
Spdate=Spdate;
!
else|
feontin="false"date has not been used
Spdate=Spdate;
freturn Fpdate;
H

return Spdate;
l

{fThis function finds the possible timefhrs) remain on a specified dote
funetion eonfdate{$pdate Svmethod, $equipid Sequipunitid $worktimeval $peonc)

{

Fsumequipusedsgl="select sumischedule_limelequiptimeuse from
fs_schedule where equip_id="Sequipid' and equipunit_id="$equipunitid' and
schedule_date="$pdate’ and work_id="$vmethod™;

Ssumequipused = MYSQL_QUERY ($sumeguipusedsql);

while (Sequipusedrow =
mysql_fetch_armay($sumequipused)) |
fequiptimeuse=%equipusedrow| "equiptimeuse”|;
i

$§=Ic-quipnnsqlu"sele-:1 equip_no from f5_equipment where
equip_id="fequipid"™;

Eselequipno = MY SQL_QUERY (Sselequipnosgl);

while (Sequipnorow =

mysgl_fetch array($selequipno)){

Sequipmentno=Sequipnorow|"equip_no”|;
)

{Mo be continued---Replacing equipno with Max Concurrency Selected
{equiptimeavail=fequipmentno * $worktimeval;
ffequiptimeavail=fpconc * $worktimeval;
Sequiptimeavall=Sworktimeval;

Sremequiptime=3equiptimeavail - Sequiptimeuse;

retisrni $remequiplime;

I .

{This function returns the Real value to be inserled

function realvalfunc{Fchkremaintime, Sdeductval Sworktimeval)

[
if {Schkremaintime ==0) {

if ($deductval <= $worktimeval) |
frealval=Sdeducival;
Sdeductval=0;

jelsed
Sdeductval=Sdeductval - Sworktimeval,;
Srealval=Sworktimeval;
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jelse if (Rdeductval > Schkremaintime) |
Srealval=Rchkremaintime:
Sdeductval=%deducival - Selhkremaintime;
belse |
Srealval=%deductval;
Sdeductval=0:
|
retum Frealval:
}
iThis function returns the Remainder value (Deducl) to be inserted
fumction deductvalfunciFchkremaintime, Sdeductval Tworktimeval)
A
if (Schkremaintime == 0} |
il (Fdeductval <= Sworktimeval) |
Srealval=Fdeductval;
Sdeductval=0;
Jelseq
Sdeductval=8deductval - ¥warktimeval;
Srealval=3worktimeval;
i
yelse if ($deductval > Schkremaintime) |
Srealval=fchkremaintime:
Sdeductval=%deductval - Schkremaintime;
jelse|
Srealval=3%deductval;
Sideductval=(0;
!
return fdeductval:
]
MFunction (o Caleulate Manpower/Equipment/ii i
function ManPowerRatefune{$SectionMName, Sficldivpe)

{
$descripsgl="select
Sal_Period].Sal_Period2,Sal_Period3,5al_Periodd, budgetedhour.efficiency from
f5_guartermanpower,fs_equipment where FieldType="$ficldtype’ and
SectionMName="$5ectionMame’ and SectionMName=equip_id":
ffecho $hieldtype;
hdescripreg = MYSQL_QUERY (3descripsgl);
ESalPeriod I= mysql_result{$descripreg,0,"Sal_Period1™);
$5alPeriod2= mysgl_result{$descripreg,0,"Sal_Period2™);
$Salleriod3= mysql_result(Sdescripreg,0,"Sal_Period3”);
$SalPeriodd= mysql_result{Sdescripreg,(,"5al_Period4™);
Shudgetedhour= mysql_result{Sdescripreg,0,"budgetedhour”);
Sefficiency= mysgl_result{$descripreg, 0, "efficiency);
MovingAverage= ($5alPeriod2 4 $SalPeriod34 35alPeriodd V3,
tMovingAverage= number format{¥MovingAverage,2);
SManPowerRate={$MovingAverage{$efficiency*Shudgetedhour));
refurn $ManPowerRate;
i
s

(AR AR R RN ERNERENENEENENEEREERENEENRERERNENERNENENENEENEENEEEEEEENENNENENRERRNERREN]
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<Iphp

W= mysal_ connect( "localhost", "root”," )
b= myvsgl connect("localhost", oo™
mysql_select dhi" Noorshop” $db);

al
il:'l?,:"llur-ql--l-l.ll----|lllllli----ﬂI-ll.llll-|-l--l-llllllr---l-lllll-||-1-ll-lI'll-|-|illlllll'|-l-!
Y

ifThis inserts the schedulles

{mclion " - -

Snsertsehed funcl $pn5dnlm$pjubidjpequ|pldjequ||:n|n|tud,$\rcnnc,$vurﬂﬂrﬁvmt1 M,

(realval, Sstartiime, Sendtime)

i

Wsturttime=%$starttime + 0.00;

Wendtime=Sendtime + (L0,

Sschedrealinssgl="inserl into R -

s schedule{schedule datejob_id,equip_id.equipunit_id, schedule_maxconc,

schedule order,work_id, schedule_time, schedule_start, Ech:d!ﬂi_"_ﬁnrli‘:l "

vnlu:sﬁ'!ﬁnsdalc'__ﬁpjnhid‘,‘ipr:qu'rpid','$equipuniliﬂ',‘5\-mnl:'.'!wl;lnje:r JEvmethod',Sre

alval’ $starttime’, $endtime’)"; ‘
$insertschedreal=mysql_query($schedrealinssql);

fecho $schedrealinssgl:

return "Inserted .

I llllll -

e a

{This retricves active equipment

fimction selequipmentfunc()

i:quipmr.:u!ﬁq1="‘§elecl equip_id.equip_descrip,effstatus from fs_equipment where

effstatus="Y"" ]
fselequipment = MYSQL_QU ERY{$equipmentsgl),

return Sseleauipment:,
3
M =

I This retrieves active cguipment Units

function selequipunitfonc{$pequipid)

i

Fequipunitsgl="select equipunit_id.equip _idequipunit_descrip,effstatus from
fs_equipmentunit where equip id="Spequipid’ and effstatus="Y";
Sselequipunit = MY SQL_QUERY (Sequipunitsql);

relurn Sselequipuanil;

!

F/— ——

{This retrieves the active no of equipunit
fumction countactiveunit{$pequipid)
[
feountunitsgl="select count{equipunil_id} eountno from 5 equipmentunit where
equip_id="§pequipid and eflstatus="Y"";
fcountgquipunit = MYSQL_QUERY (Scountunitsql);
Hecho Scountunitsgl;
iffcounino=countactiveunit($pequipid);
while (Scountquipunitrow = mysql_fetch_array{$countquipunit)){
Seountno=Feountguipunitrow[ "eountng"];
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Hecho "Count Moo= Foountng':

|
FeLiEEH FCounlme:
)

i This retrieves cqurnmenl Units

functicn selallequipunit{ $peguipid)

[

Feqiipunitsgl="selecl ;

erjuipunit_id, equip_id, equipunit_ :i:sl:np,,r:ql;npUnH: PurCaost equipUnit_InstCaost,eqgui
plnit_LileExp.efMstatus rom [5_equipmentunit where equip id="Spequipid™;
S=elequipunit = MY SQL. QUERY ($equipunitsgl);

return $selequipunit;

T B T D

ffThis a particular cquipment Units number in use for the Job
unction eountquipunitfunc 3pjolid, Spequipid $ymethod Sposdaie)
{
Feountunitsgl="selecl countiequip_id} eountno from f5_schedule where
job id="Spjobid' and equip_id="Spequipid’ and work_id="Svmethod’ and
schedule _date="Sposdate™;
Scounhmit = MYSQL QUERY (Scountunilsgl);
returnt Seountunit;
|
#This checks for the lesser onler no.Date has nothing to do
functien checkordernodate{$postdate johid, $vorder)
[
Flessorder=%vorder - |

Eschedordersgl="select max{schedule_time)maxtime rom f5_schedulea
where ajob_id="§jobid' and n.schedule date="Spostdate’ and
asehedule prder="Slessorder'™;

{¥schedorder = MYSQL_QUERY ($schedordersgl);

Hecho $schedordersgl;
return $schedordersql;
I
#This cheeks Tor the Date waking order into consideration---For Single
function possorderdatef $postdate, $jobid $vorder)

|

Fae Iy Wb Eivtelior!™

Smaxtimesgl="select max{schedule_timeymaxtime from f5_schedule where
feb_ld="%jobid’ and scheduleorder="Slessorder’ and schedule_date ="Smaxdate™;

Smaxtimesel = MYSQL_QUERY (Smaxtimesqi);
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while (§maxlimeselrow = mysgl_fetch amy{Emaxtimesel)))
Imaxtime=fmaxiimeselrow] "maxtime"];

i
$schedordersql="select schedule_date, work_id, job_id,schedule_time from
f5_schedule where job_id="$jobid’ and schedule_order="Slessorder” and
schedule date="Smaxdate’ and schedule time="Smaxtime'™;
Hecho $schedordersgl;
return Fschedordersgl;

!
T

L‘T?T-ﬁ-llll'}lilllllll!ii LA AR EREENEENEREERELEREEEEEENENRENREREREERE FEEEE L]
#This inserts the procedures
include "functions.ine");
includet"fsqueryfunctions.ing");
il {§_POST[binsave] and §_POST[jobid]!=""){
Siotalorder=%_POST[hidorder];
Hecho $totalorder;
K Taking order into consideration
for ($order = 1} Sorder < $totalorder + 1; $order++){
Faelequip = MYSQL QUERY({($Sequipsyl);
$insincr=1;
while ($equiprow = mysgl_fetch_array{$selequip)){
Lequipid=Sequiprow]"equip_id"):
Yequipdescript=fequiprow|"equip_descrip”|;
Fequipno=Sequiprow["equip_na"];
thidequipid={"hidequipSequipid"}:
fembeone=("cmbmaxconclequipid ")y
Semborder={"cmborderfequipid");
Scmbmethod=("cnbmethod¥equipid”);
Stxttime=("txttimedequipid");
Spjobid=$_POST[jobid];
Spdate=5_POST][txtdale];
Spday=O+substr{Spdate, (,2);
Spmonth=substr{3pdate,3,2):
Spyear=0+substr{$pdate,6,4);
Fscheddate="FpyearfpmonthSpday";
Ypequipid=%_POST[{"Shidequipid}]:
bpeone=% POST[("scmbeonc”)];
fporder=% POST[("$emborder™));
fpmethod=% POST[({"Scmbmethod™)];
fptime=8% POST[("$xttime™)):
Sveonc=ririm{ltrim{$peone));
fvorder=ririm(ltrim{$porder));
Svmethod=rtrim{ltrim(Spmethod));
Fytime=rtrim(ltrim{$ptime});
HCheck for the arder i.e i1 the orders are thesame
if (Sorder==8porder){
{MRetrieves Worktype value
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Sworkvalsq="select
waork id,work _descrip.work time,work_time2 from 5 worklype where
work_id="Epmethod"™;
Sselworkval = MYSQL_QUERY (Sworkvalsgl):
while ($workvalrow =
mysql fetch array(Sselworkvall)|
Sworktimeval=$workvalrow["work_time"];
SworktimeZval=Sworkvalrow["work_time2"];

i
i (rtrim(Itrim{$vtime)) =0)]
#echo Sworktimeval;
Srealiterate=0;
e duration units- FULLTIME
ONLY or OVERTIME ONLY

if ({(3vmethod=="tull")or
(fvmethod="over™)){

includel "5 singleprocessing.inc™);

}elsed

A The duration units- FULLTIME and
OVERTIME Cambined
T be continued

include("fs combinedprocessing.ine™);
]
HAF Tput time =0
Hecho $scheduleinssgl.
i 4 For order equality [F
{/Ends While equipmentid
}#Ends For
VEnds IT
T
LR R R R R R R R R R R R R R R R R R R R R R R A R R AR R s
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[T, = Facior to determine the fraction of new equipment to be purchased in
activity centre j in period t

£ = Factor to determine the fraction of manpower-hour to be engaged on part
time basis in activity centre j in period t
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CHAPTER ONE
INTRODUCTION
LI BACKGROUND OF THE STUDRY

When o product 35 io be manuleciured, 15 production muost be carefully
planned in order that the manufacturing departments {units) are loaded efficiently and
within their capacities. While the product is being manufactured, the production must
be controlled to ensure that the programme output is constantly maintained (Chase
and Aguilano, 1985, Adams and Ebert. 1993). This concept brings about what is
known as Prodduction Planning and Control {PPC), which Adejuyighe (2002) refers to
15 a “Sigmese twins” of management, I is a coordinated fow of work leading to
gomplete manufacture of the required articles both in quality and in quantity before
the arrival of the date premised for delivery.

In some firms, planning and control of production processes are combined
topether in one department often called Production Control Department, (P.C.D),
which s concerned with the planning, production, purchase, storing, materialg
management, personnel managemenl, inspection and maintenance (Denver, 1974,
Admms and Ebert, 1993 and Adejuvighe, 2002).

The objective ol production planning and control 1o is to satisfy customer’s
delivery dates al minimum overall cost by planning the sequence of production
activities (Hardimg. 1975: Denyer. 1974; and George, 19907 and five major objectives
of production planning and control highlighted are to:

{i} meet delivery date;

(it}  ensure smooth continpous production;

(i) wse manpower and equipment to the best advantage;



(vl see that raw materials, Work ~in-Progress (W.LP) and finished goods
are kept to optimum levels; and

vl prevent botttenecks in production and avoid delays.
A comprehensive scope of work of Production Planning and Control

Department was presented by Adams and Ebert {(1993) as follows:

() To know the natwre of work 1o be done by limising with sales
department

{il) o allocate and supervise the movement of materials and stock by
ligising with purchasing officer.

i)  Todecide where the work is to be done.

(ivl  Todecide who should do the work by allocating the personnel.

(v) To decide how the work should be done {i.e. production scheduling)

{vi) I'o fix times for performance by setting up standard time perhaps with
the aid ol work study olTicers

{vii)  Fo institute controls 1o ensure that predetermined programmes are
lollowed 1o the letter (quality assurance/control)

iviil)  To ensure continuous inspection over the quality of jobs produced and

(ix)  Toinstilute cost control programme for the whole activities.

For this department to achicve its objectives and efficiently cover the scope of

its work, it needs sufficient and accurate information on the following;

(i} The product{s) o be made

(i) The delivery date

{iti)  The guaniity réquired and

{iv} I'he materials regquired for the production



The department must alse know the situation on the Moor of the shop, Such
-~ situathons sire.

11} Availability of machine: and the peeded facilities (Tonls and

Equipment).

(i}  Availability of machine operators (Manpower)

{iii}y  The capacities for cach machine, their efficiency, delay factors and

alzo the maintenance schedule of the machines (Scheduling)

{ivi  Stock level; the actual and reserved figures for all items in stock and

o= orcer {Inventory Control)

(v] Standard times of machine and labour, incentives and pay schemes

{wirk study)

(w1}  Methods of jig and tool design, process specification and layout charts

and

(vii} The present order position, both new and in-progress. (Denyer, 1974

and Harding, 1975).

However, the production planning and control system is afTected by the
method of production, which also affects the Inyout of machines. Denver (1974) is of
the opinion that production planning and control is much easier when there is a
continuous  flow  production than a production system where there are different
peoducts being made lor different jobs, all with different delivery dates and all
reqitiring the use of different machines and machine tools.  In a manufbcturing
eomlexd, this svstem is referred 1o as jobshop.

The difficulty in planning and controlling the production activities in jobshops
Is i 4 resull of various pecoliarities that are associated with it. Lou and Kager { 1989)

see a jobshop as a system that deals with manufacturing variety of products in demand



| __'matllim's in a general network configuration. Each of these products follows a
different plan that specilies the sequence of machines it must visit and the operations
':-"-- med by them, In liternture, jobshop peculiarities, also known ns jobshop
ublems have been considered “notorious”™ and difficult to solve doe to s
deristics (Lawler elal, 1982, Jain, 1998 and Smith, Peters and Srinivasana,
'. " 9. Some of these charscteristics or peculiarities were discussed in section 1.2
PECULIARITIES OF JOBSHOP
This section discusses some ol the peculiarities of jobshop, most especially in
hdnmlnpiug coumntries that have posed challenges to past and present researchers.

'*Jnﬂ'@c peculiarities have resulted in a wide variety of approaches and models either to

._“.

simplify ts scope or 1o solve them,

Adam and Thent (1993) considersd jobshop as a situation where some work
m mny be idle and at the same time. some will be severely over loaded or
experience a large build-up of orders a waiting processing,  The situation may also

pecessitate resetting or adjusting the equipment when one order is completed before

the next can be processed. In this situation, planning and contral becomes haphazard

- order i sunt the changes in machine configuration and demand request.

Idris and  Aderoba (2000} observed that selting up a new jobshop in
Aeveloping countries has been hindered by inadeqguate capital 1o execute the project in
- ime fell swoop.  The commercial banks, which would have been ol assistance, are
tgially dnwilling 1o give credit to jobshops because their products are usoally
wdefined and the cash Mow is not readily prediciable. This situation has forced the
jI1'|is.-.|-'r351|.:a3 investors in jobshops to stant with little available capital to acquire few
equipment with hope of expansion through the retums generated from the installed

fcilities/machinery.



F Lommencing a jobshop under this situation of pot having sufficient tools and
equipment makes it difficoll 1o have a purposelul production planning and control
becanse production in jobshops which is customised in nature, necessitate varieties of
ols ond equipment o meet diverse specifications of jobs, It also affects the
mumagement of working capital as pointed out by 1dris (2002).

Akinnuli and Aderoba (2000) bring to limelight some extraneous factors in
Jobshops, particularly in developing countries that may affect flow time prediction.
Thest factors acconding to the researchers include shortage and erratic power supply,
Inability 1o secure needed raw materials, inadequate lnance Tor working capital,
problems ol labour and the problems arising from  socio-economic and political
situtions of the these countries. These aforementioned factors are far more critical 1o
fow time determination and job scheduling which are integeal part of rrmdﬁn::llan g
planning and control.

Peculiaritics of jobshops also include lack of patronage at the gestation period
md uncertain demand during growth. These result to under-utifisation or over-
utilisation of labour and possibility 1o lay off staff during under utilisation period,
This brings nbout the problem of job in-securities, which consequently discourage
skilled and competent stall lrom seeking emplovment in jobshops. Availabilily of
skilled manpower to handle diverse jobs in jobshops is a sine qua non for manpower
planning which is one of the salient management decisions for effective production
p|ﬂl1T:I'il'IE and control.

Aderoba (1997a) made a comprehensive revelation of jobshop peculiarities in
his work titled “A generalised cost-estimation model for jobshops™. Among these
peculiarities is the impossibility of jobshops to make use of data from previous

production as each new jolf exhibils its own special characteristic and requirements.



pened o forecast, plan and set control strategies for future activities. He also notes

2 1 one man business method of operating jobshop in the developing countries as a

st of limited capital i have full complement of experienced engineers makes the
m proprietar’s decisions in cost estimation and due date prediction based on
E‘HII:'EE which may at the end of the day make or mar the company,

He further revealed that jobshops most especially in developing countries lack
;Wli: armngement for cost estimation coupled with non-availability of modem
. compiting facilities and standard time data.  This usvally makes prospective

ewstumers in jobshops aimed at awarding job at a non-profitable price vsing a very

; !Hn:f price: bargnining stralegies, which may make & manager with a2 weak will

succumb and consequently alTects the objective of production planning and control,
which is profitability.

Akinyemi ef. af. (2002} made it known that customers” satisfaction through a
combination of service quality and timeliness of jobs to meet (he promised delivery-
dates makes the finms thrive, a key objeetive of production planning and control,
However, their finding revealed that jobshops in developing countries are
characterised with lack of appropriate job scheduling which resull to hm:kiuu of jobs,
Adeeoba et af (2003) also revealed salient peculiarities of jobshops in relation to
material planning, which include vague knowledge of materials needed that are
milliple in natures because of stochastic and different request patiern of demand in
jobshops. Limited storage [acility and that of capital to purchase enough stock of

maleritls. were also identified as peculiarities of jobshops. In addition, Akintunlaji,



] lsts some materials planning problems that were associaled with jobshops,
indeveloping countries. These problems or peculiarities include:
i) inghility to stock materials  becapse of varinl_:rilit}r of orders,

unpredictability of demand and holding cost. .
(i}  difficolty to determine the most economical quantities nl’:ﬁnl:ﬂah_. '

to order for #t o given time,

(i)  Timited capacity in terms of manpower, machines and suppliers

fiv)  limited operational capital to procure and stock needed materials

These peculiarities  pommted out by Aderoba e af. (2003} and
Akintwnlaji (2001) with regard the material planning are limiting factors for & smooth
production planning and control becasse of the fact that the size and nature of
materials o plan for are hardly known I:ne:m..!se of unpredictability of demand in
jotshop.

With all these alorementioned peculiarities and problems, management
decisions to have effective production planning and control in jobshop become a
herciilean task. This study aimed in solving these problems.

L3 RESEARCH (MLIECTIVES

The overall ohjective of this study is to provide an integrated approach to
prhuction planning and control in jobshops, Specifically, the study will meet the
l;rr!dl.:r fisted objectives, to surmount the problems facing production planning and
control in jobshops. These specific objectives are o
i, formulate mathematical models for the strategic decisions

identified to be affecting production planning and control in

jobshops:

il integrate the models developed in (i) for holistic optimisation;



iii,  develop a computer software for effective implementation of the
models; and
iv; test the effectiveness of the models using existing jobshops.
14 RESEARCH JUSTIFICATION

Establishment and survival of small scale industries have been identified as a
pivol for economic and technology growth of any nation, most especially developing
couritries, (MSE, 1996; Aderoba, 1998; Adejuyighe, 1999; and Idris, 2005).

Jubshop, & typical small-scale industry, has been facing problem of extinction
because of unguided management policy on some salient strategic decisions, This
problem has not enly resulted to total collapsed of most of the existing ones or
reduced them to moribumd production system but discourages many  interested
vestors from establishing them. Jain (1998) submitted that a great deal uFresean:I.l
effort has been focused on solving the jobshop problem over decades, resulting in a
witle varicly of approaches. Mevertheless, he proposed, “that there is the need b focus
on hybrid methods 1o solve the jobshop problem as a sinple technique -.:ﬂnnntl'ﬂnlve
this stubbom problem™.

Ihis  study  hereby  provided  hybrid — mathematical model  through
developments; modifications and integration of models on various strategic decisions
in jobshops. The resulting maodel will aid the decision makers in jobshops in having a
smotth and successtiul production planning and control thereby promotes the survival
of small-scale industrics and consequently aids the economic growth of developing

fatEons,



EﬁjﬂTRIHLﬂ'IHNS TO KNOWLEDGE 3
 The outcomes of this research will contribute to the existing knowledge in the

field of Production Management, Industrial Engineering and in particular Jobshop

Scheduling hy;

i. providing a global integration model for solving the problems of
johshops such as job scheduling , due-date prediction, manpower
planning, demand management and so on;

i generating databases for further research work in solving the problems

of jobshop; and
. providing an ephanced Computer Software, JOBSIS 2007, based on
the developed model which will be useful for quick and accurate

decision-making in johshops.



CHAFTER TWO
LITERATURE REVIEW
i1 REVIEW OF STRATEGIC DECISIONS IN JOBSILIOPS

Based on extensive review of past literature in the feld of Industrial and
Management Engincering, the under listed decisions were identified o be salient
among the sirtegic decisions that contribute o effective Production Planning and
Control in jobshops, These salient stralegic decisions are; Demand Management,
Manpower Manning, Tools and Equipment Planning. Material Reguirement Planning,
Due-Diate Determination, Cost Estimation, Jobshop Scheduling and Shop  Floor
Control £ Record Management. {Harding, 1975; Adam and Ebert 1993; Kareem and
Adercha, 2003).

A great deal of research has been focused on solving the problems emanaling
from each of these aforementioned salient decisions resulling in a wide variety of
approaches and models, These approaches and models are hereby presented as
reviewed from the available past and present literature,

2.2 DEMAND MANAGEMENT

Demand management according to Vollmann, et.al. (1997) is a process that
includes forccasting which takes place before, during and afler the production
planning. There are various methods of forecasting which can be broadly classified
into: "Qualitative Technigques, Time Series Analysis, Casual Relationships and
Simulation, From the work of Whybark (1993), Makridakis er. ol (1982) and
Aderoba (20000 on the best forecasting method that could be used in jobshop,
copsidering its peculigrities, exponential smoothing technique was singled out,
Giardner { 1985) presenied a comprehensive study of exponential smoothing where its

historical development was traced to the time of Second World War. Gardner (985)



critically commented on the merits of various models and discredited others based on
his pwn work as well as the work of other researchers. In his conclusion, exponential

smoothing technique was also raled as one of the best forecasting miethiods.

In wsing the exponential smoothing technique, only three pieces of data are
needed. These are; the most recent forecast, the actual demand that ocourred for that
forecast period and a smoothing constant (o). This smoothing constant (ranges
between 0 amnd 1) determines the level of smoothing and the speed ol reaction 1o
differences between forecasts and actual occurrences. The value for this constant is
arbitrary and is determined both by the nature of the product and the feelings of the
managers 85 W whal constitute a good response mile (Chase and Acgeoedlaneos, 1985).
These features it the situation in jobshop where there is scanly record from the
previous jobs as well as the need for manager to use his imitiative to determine the”
nature of each job which hardly similar to others.

Mot only that exponential smoothing technique is simple in formulation and
application, it was also rated as the best that gives accurale and optimal resulis for
jobshops (Kareem, 2004). This technique is easy lor computerisation, especially when
many items require forecast, this feature has made it forms an integral part of virtually
all available forecast programs (Chase and Aquilano, 1985).

23 MANPOWER PLANNING

It could be deduced from past records that the objective of manpower planning

had gone bevond arranging for the necessary number ol suitable people, to be

allocated to various jobs useally in hierarchical structure or just getting the right

number of right people in the right jobs in the right place at the right time. But it has g

extended o o process that predict for both demand and sopply of mﬂnimw:f anhd

I

(Y

'
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looking at policies 1o reconcile any difference between the two which is often refer [o
as closing the manpower gap.

Historically, origin of models of manpower systems could be traced 1o
Seal (1945), However, simple models were reported by Edwards (1983) to have been
used by manpower planners long before then, Such models are Roval Marines (1779)
cited in Jones (1964} and Greepwood (1218) bt details of these models have not
wsually found their way into academic journals.

Recent efforts on manpower planning include Mehimann, (1980) Leeson
(19801, Zanakis and Maret (198 1)YWassiliou (1981), Poomachandra (1990), Aderoba
and Lawal (1997) | Aderoha (2000), Bazargan efeaf {2003), Fapetu and Kareem
{2003) and lghoanuge and Ericho (2004), Research findings clearly indicate that the
developmen! of new models and modification of existing ones are continuing.

Mehlmann (1980) developed an optimal recrultment and transition strategies
for manpower systems using dynamic programming recursion with the objective of
minimising # quadratic penalty lunction which reflects the importance of correct
manning of each grade under preferred recruitment and transition patterns. The work
of Zanakis and Maret {1981} was based on Markovian goal programming model with
pre-emplive priorities and provided a more flexible and realistic tool for manpower
planning prmblems. Aderoba and Lawal (1997) developed a heuristic approach to
determine crew size based on quening model, Fapetu and Kareem (2003) developed a
worklead approach to crew size detenmination by introducing factor to account for the
uncertainty in the performance of maintenance crew. Ighoanugo and Eriobo (2004)
also adopted a transition probability matrix approach o stochastic measurement of

manpower stock and low to forecast for manpower supply and demand of an oil
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prospecting company. However, the model fails to put in place a strategy to reconcile
mny difference between the two {supply and demand) il arises.

Review of manpower planning models by Edwards (1983) showed that most
of the existing work looked at the problem of manpower planning from the
perspectives of supply and demand only, while few considered manpower costs along
with various recrnitment policies, Although, Poornachandra (1990) observed that no
work had been reported with the objective of minimising manpower costs, but some
work like  Ramirez-Beltran (1995) and Rac ( 1990) considered manpower cost but
however, assumed knowledge of a labour requirement and unrealistic assumptions
about uncertainty of demand,

Poomachandra (19%0) made an attempt o idemtily various costs associated
with manpower planning system , based on this he formulated a manpower planning
model with the objective of minimising the manpower system costs. The major
limitation of the model is the consideration of manpower costs in isolation of various
constraints and operating policies under which a manpower system operates. He then
suggested for an integrated model which will minimise the manpower costs in the
presence of the system constraints and other operating policies.

Cirinold  (1976) examined the problem of producing a commodity with
uncertain [uture demand, with time lags in the production process and ';."rilll the
mmlmnd'lly itself being a vital input in the production process. Kurosu 1.II"5|EIE!|'5 work
which is ol relevance to jobshops situation, described he influence of demand
uncertainties on waiting time, idle time and rate of loosing costomers. He modeled
demand a5 a queuing process and gone as far as prescribing timing and conditions for
temporary increasing or decreasing process capacity to absorb fluctuations in demand.

This study however did nol consider manpower costs. Aderobha (2000) established a

13



procedure for determining appropriate levels of full time labour and overtime
engigeiienl. Lnlike many other models Tor manpower planning, the study did nol
Efﬁlll‘ﬂr a particular distribition for demand bul proveeded 1o forecast demand on a
ceontinuing basis for the production system using both judgmental decision in the
 Imitinl Torecast and exponential smoothing on emerging historical records. The model
Ih_IhI-'E'i'H failed to consider the effects of other strategic decisions like availability of
I Nools pivd equipment and promised due dates.

14  TOOLS AND EQUIPMENT PLANNING

Tools and equipment planning is commonly referred to as capacity planning in
many literature, Its ahjective is to determine the number of tools’equipment that will
adequately sustain the production process. Early work on tools‘equipment planning
like that of Shubin and Madeheim (1975) derived a formula which emhlislhed
mimbers of tools‘equipment required for any particular operation by dividing the
eapacity required for such operation by the available capacity, while Comelius and
Rangit { 1975) developed a model for capacity expansion in convex cost networks with
mncertnin demand. These two aforementioned models were developed based on the
knowledpe of the available capacity and the capacity required.

Psoinos (1975) used stochastic approach (o give expected number of machines
required, while Miller and Davis (1977) presented various deterministic amd
slochastic approaches to capacity planning. Richard er. ol (1989) adopted quening
methods for determining the number of machine/equipment required for production
activities, while Aderoba (1997h) and Idriz and Aderoba (2000) planned for
peguisition of equipment by developing models for sequential investment in
machineries. In a jobshop, capacity required is stochastic clouded with various

socio-political interferences, thereby a model that will forecast for fulure capacity,
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provide sn effective contrel measure, minimise the equipment costs with the
consideration of effects of other strategic decisions is most appropriate, but to the best
knowledge of this researcher no work has been reported with the aforementioned
features,

2.5 MATERIAL REQUIREMENT PLANNING

The objectives of Material Requirement Planning (MRP) include control of
inventory levels, assign operating priorities for items and plan capacity (o load the
production  system  effectively  (Orlicky, 1975}, The importance of material
requitement planning cannol be overemphasized, Adejuyighe (1999) observed that
material intake ulilisation and re-ordering policy are crucial components for optimal
sustenance of any production system.

Literature is very rich in models on material or inventory management.
Although most of these models were designed to minimise total cost of production by
balancing cost of order, holding cost of inventory and shortage cost,. Some of these
models are classified under deterministic models or probabilistic models, Among the”
existing malels are ABC inventory models, Economic Chder Quaniity “model =
{Tersine, 1982 and Taha, 1992), purchase inventory model (Sarma and Prasad, .1 aody,
Deterministic lot-size inventory model (Shah and Shah, 1992), and EOQ) model unde;'
permissible delay in payment when supply s random (Trivedi and Shah, 1993).

. Adejuyiphe (1999) opined that while most of these models are trying (o
generate confidence in the stock of meeting any anticipated demand by providing for
no sheriage. They Tailed 1o ind application in jobshops because the models do not
provide for situations like dynamic nature of material cost; vagaries production
requirements, uncertainties in job demand and dates for execution as well as

availability of materials in the resource market. In order to address these lapses,
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Adejuyighe {1999) provided a quantitative model Tor solving the problems peculiar to
Jobshop inventory management by employing a dynamic programming model using
EOQ approach.

Considering the peculiarities of jobshops, material requirement model that will
be significant must consider uncertainty of demand and supply: constraints on space
and fund: multiple raw materials; and allows continue review as well as dynamic
analysis to cater for uncertainty situations, The uncertainty in jobshop falls inio three
catepories; demand unceriainty, supply unceriainty and process uncertainty. In most
uncertainty models, attention had only been focused on demand, although in some
few models such as Taha, {1992), Gupta and Brennan (1995) and Ho et al (1995)
considerations were given o space limitation, supply uncertainty and process
imcertainty respectively. Most of these models employved probability distributions
siech as normal and exponential distributions. However, Aderoba er, all (2003) model,
one of the uncertainty models, provided for 8 more realistic a.ppmach to the problem
of inventory management by incorporated standard forecasting techniques into EOO)
madel.

The work also {acilitates the usage of actual demand data as they emerge
during the planning horizon and allows periodic review process, As comprehensive as
this model was, it failed 1o consider the importance of scheduled-due date. The issue
ol sjr:hedull:d-:lue date was considered by Akintunkaji (2003) model. The model
managed the material requirements by providing weekly reports of orders that must be
released to work centres in order to meet the scheduled-due dates of jobs, however the
model, not only failed to oplimise ils objective bul overlook stochastic nature of

jobshop environmen! which necessiiate a standard forecasting technique.
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Considering the natore of jobshop that has to accommodate variety of
productls, material requirement decisions become task of trade-off between cost of
helding multiple materials in stock as inventory and the penalty cost in not meeting
the due date, due 1o shortage of material (Chase and Aquilano, 1985). This situation
called for an integrated model that will control inventory levels, assign operating
priorities, plan capacity : load the production system adequately and meet the
scheduled-due  date of jobs end finally accounts for the jobshops operating
characteristics.

6  DUE-DATE DETERMINATION
The ability of jobshop to attract new jobs depends on various factors, which

include technical, financial and production elements. Akinvemi ef of (2002) made it

kevown that low prices are no longer the solé means of altracling customers, neithes
will services quality alone, no matter how high, but a combination of service quality
and timelines of job attraclt new jobs. Weber e af (1991 and Choi and ]—|+nn!ey
(1995) al=o highlighted the importance of meeting the due date and they all concluded
that the firm’s conformance to their promised due dates on prior job s a significant
repuintion which attract new customers.

In earfier works on jobshop scheduling, due date performance was wsually
mensured by mean tardiness (Corroll, 1965 & Chang, 1985). On this measure of
performance, Kutanogln  and  Sabuncuoglu (1999 opined that the npatural
quantification of this qualitative goal (i.e. due date} involves the tardiness measure
which is the positive lateness a job incurs if it completed afler its due date. Other
megsures of performance for due dates are percentage ol job tardy {Baker, 1984,
Akinvemi er, of 2002), variance of tardiness (Weeks and Frver, 1976) and weighted

tardiness cosl (Yepsakinen and Morton, 1987), These criteria emphasised the
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consequences of jobs completing late but ignore the consequences of job completing
early, However, with recent interest In the Just-In-Time ()T} approach, *both
garliness and tardiness penalties have been considered in- some scheduling III.'EJ[lE.'lS
{Baker and Scudder, 1990) |

Most models developed by past researchers lo predict due date Far jobshops
focused on two mutually, exclusive situations. The first siteation is where the external
customer set the due dates alone, The second situation 15 an intemal one, where the
firm sels the due dates exclusively without customer input. These two silustions
according to Chung and Cheng (1999) are respectively, regarded as situations in
which due dates are given as problem parameters and in dther case, as decision
variables whose values are determined as part of the problem solution. These two
sitalions actually exist in a real life context, but the first situation has been identified
1z one of the major factors that contribute to the failure of meeting the delivery date,
{Wein and Chevalier, 1992),

Fhere are have beesn numerous studies on the doe dale  determination
beginning with the method o estimate Nowtime-prediction by Conway ef. al. (1967}
1o the survey ol work on scheduling, which involves due date assipnment decisions,
carricd out by Cheng and Gupta (1989), Vig and Doaley (1991) considered various
heuristics for due date assignment. These heuristics include Total Work Content
{TWEK). Number of Operation (MNOP) and the Number of Jobs in the Queue (JIG)) 1o
assign due dates, their findings show that both job characteristics and job status
information are usefnl in selting due date based on expected flow time,
Another comprebensive survey of work up o 1997 was carried out by
Chung and Cheng (1999) in the area of analytical solution of the optimal due date

assignment and scheduling. The work showed that, majority of the early work in this



regards focused on the stalic machine problem, in which the production system is
pssumed (o be operating in a static snd detenninistic environment and that the system
earries no workload at each scheduling epoch. Thus, the scheduling and due date
assignmient decisions are made for a sel of simultaneously available jobs without
considering  the  prevalent  svstem  workload  status. Also in the wok  of
KEwtanogly and Sabuncuogla (1999), it was observed that the majority of the existing
studies have been done in a uniform (or balance) environment (i.e. all machines are
equally wtilised}, Unal er ol (1997} developed o model which addressed the due date
pssigmment issue in re-scheduoling decision. The work considered the problem of re-
scheduling a single machine in view of newly arrived jobs with part type dependent
setup times and aimed 1o integreate those new jobs into an existing schedule to
minimise disruption of the current schedule.

Chung and Cheng (1999) suggested an improved model based on this work,
Chung and Cheng's model considered a due date determination model in a situation
where the scheduler wishes (o update the existing schedule when some new jobs have
arrived in to the system, the model calegorised jobs as either “old™ or "new” jobs,
where (he due dates of the old jobs are treated as given parameters and those of the
new jobs are decision variables.

On the issue of paramelers or factors o be considersd Tor predicting due date,
Mivazaki (1981) estimated the ow time of a job based on lotal processing time for
the job, number of operations for the job and mean quening time operation. However,
Cheng (1988) assigned the Now time of an arriving job to the sum of total pm:l:s.sing
time and an expecled gueving lime, which depends on the job's processing time and
the number of jobs in those machines on the job's route when it enters the shop. The

work of Eons (1993} identificd four basic analytical models for low time



defermination, These models are: Static Constant Flow Time Predietion (SCOM),
Dynunic Constant Flowtime Prediction Model (IDDCOMN), ‘Static Processing Plus
Waiting Time Prediction Maodel (SPPW), [namic Processing Plus Waiting Time
Prediction Model (DPPW). Among these four models, Enn's simulation showed that
the DPPW provided the best resulis in terms of accurately predicting jobshop Now
times, However, this model suffered a sel back because it treated waiting time on an
agpregale basis which implies that each machine has the same expected utilisation
rate. This assumption is far from reality as this may provide unrealistically high
estimates for jobs with few operations on relatively free machine. A Far serious
limitation on the four Enn’s models is that the data require are excessive and rather
confusing which may involve mathematical complexities that may render them
inapplicable.

As indicated by the discussion above, completion time of a job in a jobshop
can be affected by many different factors related to job characteristics and shop status,
which is very difficoll fo predicl accurately. Also, the level ol inlleence of each factor
on completion time of a job con depend on other characteristics of the production
system such as the dispatching rules, shop utilisation rate and number of work centres,
Chang (1994) developed a simple rule for due date determination in which the only
variable thal needs (o be estimated o predict due date is quening time of the system
He.acknowledpged the fact that, there are various factors that have significant effects
on the queuing time of a job., Based on this, he developed a computer simulation
madel to represent a hypothetical dynamic jobshop, which was used 1o study the
relative effects of some factors on quening time of jobs under various production
system characleristics, di:*ipall:hi'ng rules and shop utilisation rates. Chang finafly

concluded that to have an effective rule for due date determination, jobshop
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production  managers  should develop roles based on the characteristics of
their own production system and analyses ol the historical production data to identily

those factors that have significant effects on completion times of jobs in their own
shopes.

An empirical model to predict dee date Tor jobshop, which based the
determination of waiting lime on a recently completed jobs, using job card 1o record
the arrival, departire and processing time of all jobs and later used N-period moving
average or exponential smoothing procedure o predict the vr;a'rh'ng time for new jobs
was developed by Akinnuli and Aderoba (2000). This model nol only accommodated
job characteristics, shop status and system characteristics but also considered external
delayvs such as electricily disruption, raw materials shorage. equipment failure, labotr
problem etc. which are considered to be far more critical to due date determination,
particularly in developing countries. It also prescribed a range of due dates to reflect

the best and worst possible scenarios.

By considering all the aforementioned research work on dee  date
determination, it shows that most models in used capture only one or two of the
salient decisions that are in & real life context determines the waiting period of job ina
dymamic jobshop, Akinnuli and Aderoba’s model that indirectly accommaodated more
than one decision was based on pure statistical sampling of recently completed job,
which was used to predict the waiting time for new jobs. This assumption is nafve at
best, because each new job exhibits its own special charcteristics and requirement

which uswally dilffer from previous jobs.

2.7 COST ESTIMATION
Cost estimation is a reasonable anticipates cost of executing a work, which

according 1o George (1990) should not be oplimistic nor pessimistic. Aderoba { 1997a)

21



referred to il as the prediction of the cost of product before its actual manufacture,
which il under estimated will result to loss for the company and if over-estimated will
result to loss of contracts or customer”s goodwill.

In order o have ah estimate close to the sclual cost as much o5 possible,
Aderoba (1997a) opined that there is a need to employ suitable cost estimation
method. This has 1o be performed by experienced engineers and technical cost
specialists who will employ the knowledge and experience of production technology,
methods analysis and engineering economics to predict the probable cost of product.

There are different types of approach 1o cost estimation as contained in the
literature, such approaches include: Account Analysis Approach, Conference
Approach, Cuantitative Amnalysis of Past Cost Relationship, and Industrial
Engineering Approach. Among these approaches, Account Analysis Approach which
estimate cost function by classifying cost account in the ledper as variable, fixed or
mixed with respect to the identified cost variables has been  widely used
{Mowen, [986), however, researcher like Homgren er af (1997) opined that
supplementing the Account Analysis Approach by the Conference Approach will
improve it credibility, In the recent times Industrial Engineering Approach which
eslimates cost lunctions by analysing the relationship between inputs and outputs in
physical lerms had been given credence to either by combining it with other
approaches or use it alone (Newbery eral,1988; Moodie and Bobrowsk,1999;
Maggi, 2001 and Aderoba , 1997a).

As much as there are different approaches 1o cost estimalion, also available in
the literature are methods of estimation. These methods are; Tradition Cost
Accounting (TCA), Direct Cost (DC), Activity- Based Costing (ABC) and Theory of

Constrains (TOC). Among these methods ABC has been considered 1o be relevant
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andd suilable for product costing not only for manufacturing process but also in other
areas such as retailing, profit making and non-profit making governmental institutions
(Cooper and Kaplan, 1988a; Cooper and Kaplan, [988b; Turney, 1989
Brimson, 1991 and Adercba, 1997a)

In ARC analysis, costs are pooled based on activities involved and is a method
in which the cost of s product equals the cost of all the activities required to produce it
{Carrision and Moreen, 1994 and Aderoba, 1997a). It was gathered from earlier works
that the benefits of this method include accurate product cost {(Raffish, 1991;
Cooper  and  Kaplan, [1988a). Usefulness of cost for decision making
{Cooper and Kaplan, 1992), fairer apportionment ol overhead costs, generation of
more accurate information on product cost | provision of appropriate data Tor day-to-
day managerial decisions (Zhvang and Burns, 1992) and provision for job
classification as well as ability to incorporate judgmental decisions (Aderoba 1997a).

As useful as this method is, it has a problem of using non-relevant information
for making managerial decision (Boyd and Cox, 2002) dlso Johnson (1992)
questioned the validity of ABC for making decision. To address these Maws, Theory
of Constrains (TOC) was suggested by Boyd and Cox (2002) but the situation
considered Tor their comparison [iled o accommodate multiple constraint situations,
that is, it adopts a fixed routing condition. This condition makes it unreasonable to
uphold their conclusion for jobshops operations, which are characlerised with varying
routings in terms of products, manufacturing processes, raw materials and manpower
ililisaticn.

Considering the inability of most of the available cost estimation methods for
effective application in jobshops environment, researchers have developed specific

models to surmount the complexity of cost estimation in jobshop. Among these
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reseqirchers are Aderoba (1997a) and Lawal and Adebavo (2004). The model
developed by Lawal and Adebayo was based on the application of Machine Hour
Rate (MHR) for cost estinotion of products in jobshop. The concept of MHR
aceording 1o Aderoba (1993) is the tofal cost of using a machine in an hour. This
incluides all cost of elements such as the actual machine cost, oor space cost,
operator wages, overhead rotes, depreciation charges and maintenance charges. In
wsing Lawal aod Adebayo’s model, the assumption that the capacity utilisation can be
. predetermined and siable limits its uses in a jobshop environment where utilisation of
lacilitics is stochastic in nature.

Aderaba (199T01"s model was based on ABC method, 1 classilied the
setivities i jobshop into machine-based production, labour intensive production,
lechnical service and administrative service. It also considersd salient characteristics
(hat usually exhibit by these activities in estimating the periodic rotes, In cstimating
these pericddic mites, factors like number of tools and equipment, labmr efficiency
factor, cquipment efficiency factor were included, These mclusions resulted into a
better cost estimation when compared with Lawal and Adebayo's model. However,
the model considered costing as an independent decision in which the internctive
effects of other salient strategic decisions were ignored, In literature, few attentions
wire panid o these interactive effects as observed by Moodie and Bobrowsk] (1999).
Among the Tew researchers that have examined these interactive effects include
Imtinz (1990), Moodie and Bobrowskl (1999), Fischer and Imtiaz (1992) and
Cheng (199)), Moodie and Bobrowskl (1999) considered (he situstion in which the
negotintion mvolves trade-ofl between price and delivery date, The results from this
work showed that to have an optimal decision for effective cost of production, the

imteractive effects of other strategic decisions could not be ignored.
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24 JOBSHOP SCHEDULING

A schedule is a limetable for performing activities, wtilising or llocating
resourees and facilities, s objective in jobshops is to disaggregate the masler
production schedule inlo time-phased; weekly. daily, or hourly activities, Jobshop
scheduling, ore of the most difficult operations scheduling (Pirlot, 1992}, has ollen
heen investigated but very few studies are concemned with uncertainty constraint. In
real file situations, some unexpected events may occur or lll.l: processing time may
vary, therefore. clnssical npprosches relying on precise data are disrupted,

The most available literature dealing with jobshop scheduling assumes all the
tme parameters (e.p. processing times) to be known exactly. This assumption can
couse difficulties in the application of schedule, most especially in jobshops where
durations of manulacturing are olten imprecise and this imprecision in data, sccording
oy Lvwler ered. (1982) is very critical for the scheduling procedures. Considering this
situation, Fortemps (1994) developed a famework to solve and optimise jobshop
scheduling problems with uncerlainties. This approach relies on furey numbers.
Fuzzy numbers are quantities arising from the fuzzy-set theory of Zadeh (1965). They
ire uselul 1o deal with imprecise data or probabilistic representation of values,

Juin wnd Meeran (1998 presented & comprehensive overview ol jobshop
scheduling technigues, which span over 40 years (1951 o 1998) the elTort has not
only “led o an improvement in the understanding of jobshop problems but also
highlighted technigues and benchmark instances with detailed structure of dilficult
problems. This historical tremd of jobzhop scheduling problem showed that the there is
diverse opinion about whe first proposed the jobshop schedubing in its current form,
In Hiterature it was found that Roy and Sussman { 1964) were the first 1o propose the

disjunctive  praph  representation and  Balas (1969) was the [first (o apply an



enumerative approach based on the disjunctive graph, Mevertheless, there were still
earlier documents in jobshop scheduling such as Giffler and Thompson { 1960) which
propesed o priority dispatch rule template. Akers and Friedman (1955)s Boolean
Algebra Approach, Jolmson (1954)'s Flow-Shop  Algorithin and  Salvesen  amd
Anderson (1951 on Industrial Production Scheduling form pant of earbier work in
production scheduling. The ohjective in all these works §s 1o complete all the tasks as
guickly as possible,

The major ohjectives of scheduling are make-span minimisation, net present
value  maximisation. quality maximisation and cost minimisation (Kolisch and
Padman, 1997 Chase and Aguilano (1985) plso submitted that most of the research
in jobshop scheduling focused on priority rules 1o decide which jolb |;1 dnlnr.:.'ﬂ. The
work further added that jobshop scheduling could not be effective without priority
control: copacity planning and shop Moor control. This shows that the work has given'
credence (o integration ol other strategic decisions for effective scheduling in
iobshops.

Various lechniques or models were developed 1o solve the problems of
jebshop scheduling which Inin and Meeran {1998) believed that no efficient algorithm
coitld possibly solve. However, attempt was made by using meta-heuristics approach
in saolving jobshop problems by Lawler ef, af, (1982), Tamaki and Nishikawa { 1992),
Frell” Amico and Trubian, (1993) and Branimarie | 1993). 1 can be safely assumed that
the work of Jolnson (1954) on scheduling initiated an optimal algorithm method for
solving the problems of scheduling and the most productive periods in the domains of
Managemen! Science and Operation Research was 1950s. During this time many
problems were solved by the application of erude but effective heuristics which

formed the basis of the development of classical scheduling theory today. During
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190ks, emphasis was directed al finding exact solutions by the application of
enumerntive algorithims which adopted more elaborate and sophisticated mathematical
Consiructs,

Although these sirntegies are of tremendous theoretical values providing
significant research accomplishment but Hooker in his well-celebrated paper titled
“Testing  Hewvistics: We Hove it @l Wreong” concluded that results from  these
technigues were below expectation {Hooker, 1995), Rinnooy Kan {1 976) stated that a
natural way (o attack scheduling problems is o formulate them as mathematical
programimimg models, however, the results from many of these works are extremely
disappointing despite the mathematical complexities that mvolves. The majority of
lhese technigues are unable 1o achieve feasible solutions to many problems and are
therefore of limited practical use, Consequently they are only applied in the
caleulation of lower bounds. During the 19705 and until the mid 1980s the emphasis
was  placed on justifving the complexity,. MNumerous works spanning from
Cook (1971) 1o Lawler et el (1982) clearly highlighted the extreme intractability ol
whshop scheduling problems demonstrating that only a very few special instances are
solvable in polynomial time.

Local search techniques have made considerable progress in the last 20 years
and have quickly reached a certain degree of maturity, Even though extensive
computational analysis of these techniques has been performed, but due o the
combinatorinl nature of jobshop scheduling problems, these methods have extreme
difficulty in effectively providing optimal solutions, This then suggests that suilable
technigues for jobshop scheduling problems lie in other domains.

As propased above that scheduling problems could be solved optimally vsing

mthematical programming technigques and one of the most common [tms of
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mathematical formulation for jobshop scheduling problems was the mixed integer
linear progromming by Manne {1960) . French (1982} expressed the view that an
integer  programming  formulation of schedoling  problems  is  computationally
infeasible. Nembavser and Wolsey (1988) and Blazewicz ef. e ( 1996) also confirmed
the view and furlther indicated that mathematical pregramming models have not yet
achieved the breakihrough for scheduling problems and that these techniques are only
able 1o solve highly simplified “10y™ instances, within a reasonable amount of times.
The results further indicated that these technigques sufTered [rom  excessive
computational effort while the resulting solutions are usually of peor guality, with a
larpe devistion from optimum. even when combined with other technigues :wnd
applied in the caleulation of the lower bound, (like work of Fisher e, ol 1983,
Applegate and Cook 1991, they have not performed well.

It is then evident that mathematical approaches are inadequate for jobshop
scheduling problems. Consequently, the focus of enumerative approaches for the
jubishop was shifted to branch and bound techniques {Brucker ef. al, 1994), Although
beanch and bound techniques were able to produce good solutions but the test bed of
problems used in this analysis is just at the limit of the problems, which could be
solved by these methods. Hence, none of these technigues con guarantee the salulion
tor prosblem ol higher dimensionality or complexity, as the technique usunlly sulfers
from -memory overflow, even when incorporated with other technigues, resulls are
also very disappointing (Jain and Meeran, |998).

Despite the fact that there were numerous techniques for jobshop scheduling
problems as revealed above, there is much debate concerning their application in the
developing notions. Akinyemi ef, af (2002) considered the peculiarities of jobshop in

the developing nations to schedule job against due dates using a single algebraic
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sequencing rule. this work is similar to Balas er af. (1998)Y's work on jobshop
scheduling with deadlines. Is not surprising that despite the Dagli and Sittisathanchai
(1995 “New Approach for johshop scheduling”, several calls had been made for
rigorous experimentation amd controlled analyvsis on the Integrated Approach for
Jobshop scheduling problems (Chase and Aquilano, 1985; Mickay et al, 1988;
Inin and Meeran, 1998).
19  SHOP FLOOR CONTROL AND RECORD MANAGEMENT
Shop Floor Control is a management stralegy thal entails using adequate and
proper records 1o monitor the progress of jobs amd where necessary, expediting onders
andfor adjusting system capacity o make sure thal master schedule is met. According
o American Production and Inventory Conlrol Society (APICS, 1984}, Shop Floor
Control wos delined as a system [or utilising data from the shop Noor as well ns dota
processing lles 1o maintain and communicate status information on shop orders and
work centres. The major functions of shop floor contral as highlighted in APICS
{1984) ore:
L assigming priority of each shop order.
ii. maintaining work-in-progress gquantity infommation.
i, conveying shop order status information to the office.
iv. providing actual output data for capacity control purposes.
v, providing quantity by location by shop order for WIP inventory
and accounling purposes.
vi. providing measurement of efficiency, utilisation amd productivity
ol manpower and machines.
The essence of any control s to compare between a laid down standard of a

svatem with its current or fimal status, which may necessitate corrective or preventive,
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mensures, This sk requires ools that will give information on the laid down
standards as well as current status of such systemy. These tools can be in the form of
records, cards or files. Various tools for optimal Teedback controls in dynamic
stochastic jobshops:con be found in the work of Chase and Aguilano {1985) and
Presman ef o, (1996)
210 EXISTING SOFTWARES FOR JOBSIIOP

lhere are existing proprictary soflwares thal are available in developed
countries including USA for solving jobshop’s problems in the areas like inventory
control, production conteol, job scheduling and costing (Shoptech Corp, 2008;
AvaMNovp, 2008; and Exact Holding, 2008: Linkit, 2008: aml DBA. 2008)). Many of
these sofbwares are not readily available in developing countries such as Nigeria,
besides this, their prices, mnging from $2,300 (about & 300.000) to 35,000
(abaut M 6000000, ore very high o purchase by small-scale shops of the lil:;'l:lﬂl'li]'lg
cotntries duc to their low incomes. Therefore there is need to develop a focal soltware
that will be robust and versatile encugh o solve the problems of jobshops in the
developing countries al a minimum possible cost,
211 DISTINGUISHING FEATURES OF THE CURRENT STUDY

In this work the literature on production planning and control in jobshops is
reviewed. This has not only led to an understanding of multidimensional problems of
jobshops but also established the fact raised by Jain (1998) that within the domain of
constraint oplimisation problems, jobshop problems remain a prime challenge that
will continue to stimulate research interest because what goes on in jobshops has only
been studied in an isolated approach. Because of this, this study supporls the opinion
of Mickay L. al. (1988) that there is the need (o focus on I1}fl:|rid or integrated models

lir solve the jobshop problems asa single technique or model has failed w selve the
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problems. Chaze amd Aguilane {1985) also submitted that most of the research in
jobshop scheduling Tocused on priority rules to decide which job to do next. The work
further added that jobshop scheduling could not be effective without pricrity control;
capacity planning and shop Noor control, This shows that the work has also given
credence (o integration of various strategic decizsions for effective scheduling in
jobshops. Also the soflware provided to solve jobshop problems in literature arc
deficient in the area of integration and optimisation which the present study has taken

cire of;

31



CHAFTER THREE
RESEARCH METHODMOLOGY
L1 FORMULATION OF MODELS

In this chapter. mathematical models were formulated for strategic decizsions
that are pertinent in effective production planning and control in jobshops wsing
variows  guamititative techniques and modification of some relevant models. The
stmiegic  decisions considergd  include; demand management, cost  estimation,
manpower planning, toods and equipment planning, material requirement planning,
doe date  determination, job  scheduling and shop Moor control and  recond
management,

The madels developed were inteprated using heuristic approaches 1o provide
hybrid models Tor solving the dilficult problems of jobshops. Procedures for the
development of computer soltware for rapid implementation of the hybrid model were
alse diseussed in this chapier,

L DEMAND MANAGEMENT MODEL

Demand Management according 1o Vollmann, e, af, (1997) is a process that

includes forecasting which takes place before, during and after the operation planning.

There are various methods of forecasting which can be broadly classified into!

i Chalitative Technigues
(ji) Fime series Anajvsis
(i) Casual Retationships and
{ivl  Simulation,
i) Ouantitative Techmigues: These forecasting techniques are subjective and

Judgmental in mature, which based on cstimates and opinions of stinkeholders,
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These technigues imclude; Delphi method, Market Survey, Panel Consensus,

Historical analogy and grass root input.

(i), Time Series Analysis: This method is based on the idea that data relating to
past demand could be wsed to predict future demand. Examples ol this type
include simple moving  average, weighted moving average, exponential
smoothing, regression analysis, Box Jenking technique, and Shiskin Time
Series

{iii).  Casual Forecasting Technique: This appraach assumes that demand is
related Lo some underlying factor or factors in the environment, Examples of
this techmique includes; regression analysis,  econometric model, leading
mdlicators ele.

tivh,  Simulation models: These methods allow the forecaster 1o run through a
range of assumptions about the condition of the forecast,

From the work of Wybark (1973), Makridakis ef of. (1982} and Aderoba
{2000) on the best Forecasting method that could be used in jobshop, considering its
peculiaritics, exponential smocthing technigue was singled out.

In using exponential smoothing technique, only three pieces of data are
peeded, These are; the most recent forecast, the aclunl demand thatl occurred Tor that
forecast period and a smoothing constant (@), This smoothing constant {ranges
between O and 1) determines the level of smoothing and the speed of reaction to
differences between forecasts and actual oceurrences.  The value for this constant is
arbitrary and is determined both by the nature of the product and the feelings of the
managers as to whal constitete 8 good response rate (Chase and Aquilano, 1985),

These features [t the situation i jobshop where there is scanty record for the previous
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jobs as well as the need for manager to use his iniliative © determine the nature of
each job which hardly similar o others.

Mot only that exponential smoothing technique is simple in formulation and
application, ot has also been rated as the best thal gives accurate and optimal resulls
fior jobshops by Kareem (2004 ).

ALl Development of Demand Management Model
e forecast for aclivity 1 in period t conld be written as:

D D Ftg D) = D desciiin s 3l

Souree: Chase and Adquilano (1985)

Where! 1), = Forecast hour of demand ex pected in activily centre j in period o

].'l||, i = previous forecast hour of demand in activity centre | in period -l

¥, = actual hour of demand in activity centre j in period ¢ -l

E =smoothing constant lor activity centre j to be used in period t,

This equation states that the new forecast is equal 10 the old lorecast plus a
portion of the emor (Ermor is the difference between the previous forecast and what
actunlly eceurred). 11 forecast is o be done where no previous forecast {I'.IIH iboexist, a

starting forecas! con be made by vsing an average of aciual demand of the preceding

periods over the first n periods, where n could be:

i 2 | {round n o the nearest integer)...... 3.2
i
therefime
b EPRRORNRIRSTIRERIRROTROS,. . |
| .o K.

I .

where [~ actual demand of activity j in period n
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L2 Optimal value for Demand Management Model

The optimeal Norecast value is the one that has mmmimum [orecast emor (E)

Forecist enor can be writlen as
E, = |g']"|'| — D! coeeasinnee, 34

Where:
By = Error in forecast for activity centre j in period t

£y, = Actual demand for activity centre j in period 1 and
f1! = Forecast demand for activity centre j in period t

Forecast errors provide o measure of accurncy and o basis for comparing the
performarice of different forecast models or using different values for parameters: The
st comtmonly used measeres of ercor are:

I Average Error {AE)

i P Absolute Deviation (MATY

fil. Menn Squured Error (MSE)

Among these, three measures, Mean Absolute Deviation (MALY) has been
considered the most valuable because of its simplicity and usefulness in obtaining
tracking signals, It also measures the dispersion of some observed values from
expected values (Chase and Agquilano, 1985). In view of the above, in choosing the
most appropriate value for @, Mean Abselute Deviation, would be used 1o compare
the errors resulted from various values of a and then select the best value of o which
gives the lepst MAD, This value can then be psed to get the optimal forecast valoe.
Mathematically, optimal forecast for period { can then be wrillen as

g 5 LIPIE S o T TP SR, 1.

Where:
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it = the best value of o that gives the lenst value of MAIL.
MATY can be calenlated using equation 1.6

.'I'_| I

L|E|'I.

MAD = 2=l srsiiconss . 1

n

3.3 COST ESTIMATION MODEL

Che of the major objectives of production planning and control in jobshops is
to determine a profitable and satisfactory cost of production. This has to be properly
done belore the acceplance of any job most especially in jobshop where its ¢conomic
environment is characterised by hard price bargaining between 1he prospective
custouner -and the shop manager, in which a shop manager with a weak bargaining
strength can succumb o a non-prolitable price offer in the absence of a realistic cost
estinntion maklel,

Foermulation of a realistic model to predict cost of production in a jobshop must
a5 matter of necessilty account for its intrinsic characteristics by allowing for usage
of judgmental decision and job prediction based on the current shop status and past
performance records.

Mathematically, using Activily Based Costing (ADBC) system, the minimum

cost of prodiction could be expressed as shown in equation 3,7
MITCR =000 s oansmmmtsmisdol
i

Where:
C1= minimum cost of producing job |
'y = cost of producing job § in activity centre |.
Using ABC system, this model considered job i to pass through one or more

activity centres before its complelion. These activity centres are denoted by ', 7707,
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where J 15 the lost sctivity centre which the job has to pass through in a pre-
determined schedule that will give an optimal due date.

Cost of producing job 1 in each activity centre j (C,) will of necessity be made
up of difTerent cost elements, such as; cost of using equipments, factory utility and
Moir space, engaging manpower and inventory cost, The sumimation of these costs s

expresscd in eguation 38
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Where:
e = cost rate ol using the equipments in activity centre | lor job
€' enst rate of manpower in activity centre j used for job |
el = cost rate of building space in scrivity centre | where job | is under
Process
¢ = cost rate of using the utilities in activity centre j lor job i

el = cost rate allotted Lo activity centre j Tor the services rendered by

technicalfadministrative sialT

€, = cost rate of inventory k consumed in activity centre | by job |
Ly, = time spent by job | on equipment in activity centre |

L, = time spent by manpower on job i in activity centre |

l: = time spent by job | in activity centre j

t, = time of using the ulilities in activily centre j by job i

E )



I = length farea/volume of inventory K used by job i in activity centre j

The variables to determine the cost of producing job i in activity centre | as
shown in cquation 3.8, could be categorised into; cost rates [r.-:,,f-;'.r.-:,:.-; iy
widl ey ), processing Himes {fjr',.r:.,.l':.uml t, ) and inventory guantity L7, . The
estimation of cost rates are discussed in section 3.3.1, while the estimation of
processing times and inventory quantity are discussed in sections of Due dale

determination and Material Reguirement Planning Model respectively.

L | Estimation of Cost Elements

too Equipment cost rate (¢ ) This rale gives the amount for using an

equipment in an hour, is estimation is as shown in equation 3.9

f i
elm L e 5 3

where:
C = Optimal total cost to be spent on all the equipments in

centre § in period | is determined vsing Towls and

Esquipment Planaing Medel developed in section 3.5,

3" = Forecast hour of demand expected in activity centre j in
period t (a5 pre-determined in Demwand Managemenf
Muidel in section 3.2)

il.  Manpower cost rate {c7): This is an hour rale of engaging

manpower in activity centre j, is estimated from the total optimal cost

al manpower for centre j. This is shown in equation 3.1
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Where:
(- .- Oyptimal todal cost required Tor manpower in centre j in

period £ This is determined using Manpeower Planning

Muodel developed in section 3.4

W= Manpower efficiency factor at activity centre | in period t
(its determupation s discussed in section 349200

.I'.?:, = Forecas! hour of demand expected in activity cenlre § in

period 1 (as pre-determined in Demand Management

Muodef in section 3.2)
iii.  Cost rate for Tactory floor space {c: }: This amount is alleted for

using the factory floor space where centre j 15 Iocated. This could be

estimated as shown in equation 3.11

e B,

By el e
A1 DY

andd

Where,

¢, = Floor space area occupied by activity centre j
A= Total Noor space of the factory building

H = The cost Tor constructing the Tectory building
H ="Total activity hours available in period

it = Expected life span of the fctory building in hours

el



00 = Forecast hour of demand expected in activilty centre j in
period t(as pre-determined in Demand Moanagement
Maodef in section 3.2)
"= Building maintenance factor for period t (see section
3.9.2 (i)
iv.  Utility cost rate (o) Cost of electricity, water, compressed air elc

could be regarded as utility costs while levies. by povernments
{excluding company taxes), insurance, bank charges amd cost of
stationeries can be regarded as general cost. The wtility und general
rates can be apportioned 1o the various activily cenfres using
proporiionate arcas being only measurable cost determinant of the
Noor space oceupicd by the factory facilities. This rate gives the
amsunt for using an equipment in an hour, is estimation is as shown in

Faquation 312

. a L
L"‘I= -.”'-:||'- Hd M T F B EE ].II
where:

i, = Floor space arca occupicd by activity centre j

23
il

Total Noor space of the building
!, = Total amount spent on utilities in period t by the company

' = Forecast hour of demand expected in activity centre j in

period t (as pre-determined in Demand Managemeni

Maeodef in section 3.2)
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Since U7 would not be known as at the time of planning. an

estimated value might be used based on the previous amount spent on
utilities. This estimation conld be done using moving avernge of the
[rest amcunt,

Technical fdministrative services cost (¢ ): - This cost caters for

the services like design and drafting, technical supervision and
inspection, repairs and maintenance, purchasing, sccurily services,
transpeorlation  services, marketing, clerical  wnit omd  other
administrative units. The cost {or these services could be apportioned
o the various activity centres using proportionate areas which was
taken o be only measurable cost determinant. [0 is expressed as shown

in equation 3,13

[
o= -'QJ’,_ o
Al
Where:
ep= Cost rate allotted to activity centre j Tor the services

rendered by technical/administrative  stall jn  the

coMmpany
a, = Floor space area occupied by activity centre |
A= Total Moor space of the building
() =Total  amount  spent  on manpower  involved in

Fechnical/Administrative services in perid t by the

CORTIpaIY
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11 = Forecast hour of demand expected in activity centre j in
period { {as pre-determined in Demand Management
Model in section 3.2)

vi.  Imventory cost rate (¢, ): This rate gives the amount for using & unif
ol inventory k by job i at centre |, This is expressed in equation 3.14
G

e AR 314

C = Optimal totdl cost to be spent on inventory k in period
{This value is determined n section 3.6, Material
Requirement Planning Model)

13 = Forecast hour of demand expected in activity contre j in
period 1 (as pre-determined in Demand Munagement

Madef in section 3.2)

14 MANPFOWER PLANNING MODEL

Consequence of mappropriale manpower planning and 15 control on any
organisalion is very significant in terms of cost because manpower represents a large
component of total operation costs of any lirm (Abemathy eraf, 1973). The purpose
of this seetion 15 1o develop a manpower planning model that will incorporate L'unmlﬂ
ﬁrnnl.-gir_-::. to detérmine an appropriate level of regular and part time I!11'[I1|'H!-'-'-'E'.I' need
for 1 jobshop, 1t will also put in place an efficient device to control thie excess and
shortage of abour-hours when avaitable in any of the activity centre 'tujuhslmlp.

'he model developed in this study s o modilication of Aderoba (2000)'s :
miodel on manpower planning Tor new jobshops. The model was developed based on

the follewing salient decisions:
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Degision 13 How many permanent workers to maintain of any period 1,
Decision 11 How many overlime workers (o be engaged ol any period t
Decision 101 How 1o effectively ulilise idle tme associnted with excess full
limic.

[recision N aceording o Aderoba (20040) 15 a technological decision that may

be made 1o 11 up idle time be either introducing bulTer production during idle thme or
by laving ol Fall time wiwkers which the model prohibited. Howeyer, the model
Mailed to make any provision for the usage of idle time which is associated with excess
el time labour whereas, idle-time in jobshop, most especially in developing
_eobintrics, is significant becanse their job is characterised with peculiarity of having
somie centres with excess wink hour while others may have shorage work hour
(Adam and Ebert. 1993)

The present model, thereby considered the usage of idle time by transterring
the excess labour-hour from a centre where it ocoors to a centre with shortage labour-
Bewir, considering the technological inter-relationship among these centres. The moded
also allowed tor integration of Demand Mansgement Model to forecast for a realistic
demand for each activity centre and alse incorporates job amd manpower scheduling
min the model

Based on these modilications, the study has presented a model with 3-level
formulation ol strategy to the problem of manpower planning and control in jobshops.
These sirtepies are:

i. Determination of optimum permanent workers to maintain al any period {.
i, Internal transfer of labour-hour from centre(s) with excess labour-hour to
the centrefs) with shortage labour- hour considering the technological

inter-relationship.
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i, Engagement of part time labour where necessary.,

4.1 Determination af Ciptimal Manpower Cost

The objective of manpower planning is to minimise the total manpower cost of
meeting all orders within the specified period. Manpower cost has been identified 1o
represent o large component of tolal working capital in jobshops (Idris. 2002}, Based
on Ahis, elfective planning and control of manpower that will reduce overall
production cost 1s necessary in achieving the ohjectives of prodiuction planning and
citifral.

3.4.2 Objective Function ;

The objective function is to minimise the total cost of manpower in centre § in

perivd L This is expressed mathematically as;
Miul':'"
WM, e e (wipd - pi s an vt - pll)
3 A5
Where:

W = Wages and salaries paid 1o each of the existing staff in activity centre j in

ii
preriod 1

W = Wages and salaries paid to each of the newly employed staff in activity centre

joim period 1

W' = Cost incurred for temporarily transferred manpower to activity centre j in

period |

Wr = Wages and safaries paid to the part time stafl engaged in activity centre | in

period 1
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M, = Noof the existing staf¥ in centre j in period t-1 thal would he catered for in
- periodd 1

M, =Mool the newly employed staff in centre j in period 1

£} = Forecast hour of demand expected in activity centre j in period t (as pre-
determined in Demiond Monagement Moded in section 3.2)

!_1:, ,= Forecast howr of demand in activity centre j in period t-1

(¥, = Factor to determine the fraction of new manpower 1o be recruiled in activity
centre § in period ©

¥ = Factor to determine the lraction of manpower-hour 10 be transfemed (o activity
centre j in period L

£ = Factor o determine the fraction of manpower-hour to be engaged on part time

brarsis in sotivity centre § in period 1

&, = Total salary and wages paid to the manpower in activity cenlre j in period 1
= Total working hour of manpower in activity centre j in period t

Fad Constrninds and Relaxations

For the implementation of e model, the following constraints and relaxations

are 1o be observed: .
= el iz D! then

0y, Y, 00 =] ST % L.

Cnberwise

0, =0, =00 =0 T TTIPR G
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. Dptimum  vadue  of l"'l,j"::;m be determined by varying the wvalues of

0 Y 5 end £

M i

- Number of manpower (M ) 1o be engaged in activity centre § in period ¢ is

determined using eguation 3.18

M,z D1 +8,(0y = D)) ~3.18
",
M must be rounded up to the nearest integer no
Where
f.=liibeDe, 00000 LS 3.19

={1, il olherwise

- The existing manpaower should net be retrenched during the planning horizon

L.
ﬁ:l_\_, i 'E 11’-" ||| Fnl' ﬂl!jq' ..-..-..-..-......3.2“

Wihere

.y 15 the voluntary attrition by workers. That is, the growth of workers should

be monotonically increasing during the planning period.

W o= L';'I.-' 31'
] :HII— A T e

. Part-time lnbour can only be engaged il there is no excess labour hour that can

be transferred from another centers, ie. £2=1iF =0 ............... 322

TOOLS AND EQUIPMENT PLANNING MODEL

Availahility of olsequipment in term of (ype and quantity is an cssential

input to achieve the objectives of production planning and control of any linm.
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Teolfequipment planning starts with the determination of capacity required
ad the knowledge of available capacity for each operntion that makes up the
production system. Earlier works on toolsfequipment planning like that of Shubin and
Modehieim (19757 has  derived a8 formula  which  established  sumbers  of
Wolsiequipment required  Tor any  particular operation by dividing the capacity
required for such operation by the available capacity.

In &t jobshop, capacity required is stochastic, thereby a model that will be
sititable in this situation must of necessity include a strategy that will forecast for a
wealistic capacity requirement and at the same thne provides an effective control
measure Thal will cater [or the excess ¢ insufficient capacity as a result of un-
deterministic nature of demands in jobshops.

A5 Determination of Optimal Tools / Equipment Reguirement

The objective of 1oolequipment planning is to minimise the total cost
expended on the purchase and maintenance of lools'equipment that are needed for the
smoutl runming of a production system within a specificd period.

To achieve this ebjective, the model proposed v this study has the Tollowing
leatures:

i. & realistic and optimum strategy to determine the required capacity-
hour for ench operation in period 1.

i, measure that will control the imbalonce that might arise between the
lorecast and the existing capacity.

ke first leature woukl be achieved by integrating the Demand Management
Model of Equation 3.5 into the model while the second featore, which is of comrel in

miture, would be achieved through the combination of two or more of the following
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aditions 1o cater for the shortage hetween the existing capacity and the required

. using the equipment above the normal period §e. an overtime usage.
ii.  hire equipment
i, contract oul parl of the job or

iv.  purchase the needed equipment to carer for the shortage in capacity

required,

351 Objective Function
The objective fmction s to minimise the total cost of leols ond
equipment needed Lo meet the expected orders within a specified period This

can he expressed mathematically as;

Min 7

K, L, +NrkrEr ok (pl —pf Jens ks (pf - b1 )
vA KA DL - D1, )

=1

S L
Whire:
E = No ol available equipment i activity centre | in period t-1
£ = No ol equipment in activily centre | to be acquired in period @
K., = Costol purchosing and maintaining the existing equipment in activity
centre j in period 1-
AT = Uoest of purchasing and maintaining new equipment in aclivily centre
Jn o period |
A, =Costol n.:nnn_lrﬂm:ll'ngr ot the activity to be peri"ﬂ.rmed by equipment i in

period thr
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K * Cost of overtime engagement ol equipment in activity centre § in

period thr

K. = Cost of borrowing equipment needed in activity centre j in period thr

K = Initial cost of purchasing equipment n

0 = Forecast hour of demand expected in activity centre j in period 1t (as
pre-determined in Demand Management Model in section 3.2)

I = Forecast hour of demand in activity centre j in period 1|

e

I, = Factor 1o determine the fraction of new eguipment to be purchased in
activily centre | in period ¢

I, = Factor to determine the fraction of equipment-hour of centre j in period
1 1y be contracted ool

T, = Factor to determine the fraction of equipment-hour of centre j in period
1t be executed using overtime engagement

11", = Factor to determine the fraction of equipment of centre | in period 1 to
he horrowed

i = Usage hours of equipment in activity centre j i period t

= Installation cost of equipment n

= Expected life span of cquipment n {in hours)

&' = Machine maintenance factor



Constraints and Relaxations
For the smplementation of this model, the following constraints and
jans are (o be ohserved

LI DY =B, Then

Flj',+li',,+'[|';,+'[l:',,=1 ............ BT, 0. |
[ Mherwise
MEsTE =T el Soddodads 3.25

2 Optimum value of C' can be determined by varying the values of
i i &
., 0% and I1 %

¥ Number of equipment | £, ) 1o be made available in activity centre j in

period 1is determine using Equation 3.26

E,> Bt '1'}'[:'?;' D) TR - 3.26

v

E  mwst be sounded up to the nearest integer no

Where!
A, =1L = I'J'r",_, O i
=0 otherwise R .
N P
4 !';N_l_'TTLZ i and I .
H"!_ :||'|rl'||-|
e HI +;
5 | Faiad i B et S T o |1
A ,,1_.‘,; LE ] 3

&, = Machine maintenance factor (its determination is discussed in

section 3.49.2(1ii))
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: 3.i MATERIAL REQUIREMENT PLANNING MODEL
Material Requirement PMlanning is one ol the strategic decisions that need to be
Cmnde by the production manager in order Lo have a successful production system,
Material Requirement refers 1o the determination of the type of material or inventory
needed and the specific point (1) at which an order would be placed lor such material
nd #lsor the economic size of that material () to be ordered. According 1o Chase and
Aguilano (1985) MRP provides the organisational structure and the opemting polices
for maintaining and controlling goods to be stocked. 1 also responsible  for ordering
anil receipl of goods, timing the order placement and Keeping track of what has been
ordered, how much, {when) and from whom,
In making any decision that will affect the size of materinl reguired the
fesllowing costs muast be considered:
i.  Holding {or carrying ) cosls
i, Setup (or production ) costs
i Urdering costs and
v, shorape cosis:

The correct quantity 1o order and when 10 order involves a scarch for the
minimum il cost (TC) resulting from the combined eifects of holding costs, set
up costs and shortage costs. This, according to Chase and Aguilano (1985) is
traditionally viewes! as one of the essences of Material Requirement Planning (or
mventory planning) which could be determined by using mathematical models,

Phere are two general types of inventory model, These are
(i} Fixed order quantity models: Fixed order quantity is evenl triggered
that s, an order initiated when the invenlory reached o specified

renrder level
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(i) Fined- period quantity: Fixed-period model is limited 0 placing
orders ot the ¢nd of a predetermined time perind

This later model is more applicable where demand for inventory is known and
eansumed al uniform rote, Considering the stochastic nature of demand in jobshop,
researchers like Ovrlicky (1973) and Aderoba ef, af. (2003) have recommended FOL)
for materinl/inventory requirement planning,

The basic EOC) model Tor material/inventory management is derived from the
sum of eosts that involve in acquiring the material. This is referred 1o as Total Cost

(TC),
FC=0C + 218 +[F1H T AR, . |

Where.

TC = Total Cost

1 = Deamand of material

C = Cost per unit

) = Quantity 1o be ordersd

5 = Set up cost or cost of placing order

H= Holding (or carrying) costs

The optimum or Feonomic Order Quantity derived from equation 3.22 using

iderivative principle is

105
QY - T S A

And Reorder point is caleslated using

= al I . &
Where;

R = Reorder poimt
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=gverape daily demand

L1

il fime in days (he. time between placing an order and receiving the ilems)

1 Development of Material Requirement Planning Maodel

Droe 10 jobshop peculiarities, among which Aderoba et af (2003) highlighted
wstic demand for material | anited capital to purchase the needed moterial and
W storage facility ete, Equation 3,32 and 3.33 peed to be modified in order 1o
hr: an optimal result as applicable 1w jobshops. This was achieved wusing

Aderoba et al (2000315 model ns basis,

3-.5.1 Chjective Function
The objective is o minimise the total cost of inventory at any planning period

L This is expressed as
Min € =

w (DL - 0P +(DL, - D - DI, DL, - D)) - DL IR
g (DL - D P+ (DL =D P

e (. % B OSP YBR Gs d 3.34
Where:

0 = Optimal eost of inventerving material k in period
Py, . = Unit price of material k at period t-1

F, = Unit price of material k ot period

M Holding cost ol material k at period t

F, = Set up cost of material k at period t

0 = Forecast quantity of material k predicted to be used in period t -1
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= Achual gquantity of material k used in period 1-]

A = Forcenst quantity of material k expected in period t (a5 pre-detenmined
using femand Management Model in section 3.2)
K, = Re order point for quantity K in period 1

3 Constraints and Relaxations
For ihe implementation of this model, the Following constraims and

pons mre 10 be ahserved

I W B =00 > 0and B >(D), =0, then
2,= band g = o =0and IRt 12 5
I, - DE, =0 and D <(D!, - be)then

sy = and p = p =0 AR TR A 4 | .

o), -y, <0 then

phr—=tand gl =pl =0 e 337
2 Wonl, -, >0 and D > (D}, =D Yihen
R,= D} =(Df , =-D5.) RO PR 1 |

IRl =y =0 and D <(B , —D¢ . Ythen

5 . R 3.3%
i Urder showld be done at the beginning of the period
4 For effective implementation of the above model regular record

should be kept using Stock Record Card designed in 3.9.1 (iii).
&7 DUE DATE DETERMINATION MODEL
De Exte determination (D) or completion fime is one of the strutegic

decisions that con make or mar company's image. Accurate prediction of completion
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g i ohshop environment is o difficult task becowse of s unpredictable job
istics. which according 10 Cheng (1994} greatly afTects the production
-:_g thereby, makes the estimation of job delivery date a difficult,
In this section allempl is made o estimate an optimal due date or jobshops
il also determine other e durations that are necessary Tor cosl eslimation as
Hissed in section 3.2
Estimation of Optimal Due Date (D)
The objective of this study is to develop a model that will predict an optimal
e clivte for jobshop with the integration of other strategic decisions that are salicat (o

_*_Elirmafl planning and eontrol in jobshop. Basically, Due Date (DI} is expressed
mathematically as
BB =+t Y0 e 3.40
Where:

1303, = Due date for job i (i.c completion date of job i)

1, = the arrival time of job i

1= todal processing time on machine for job i

i = guening or waiting time in the system for job i
In equation 3.40, the value of r; (that is, the arrival time of job i) would be
known after the arrival of the job, however, the lotal processing time for job i and its
wailing time are to be estimated at the time of jts arrival. Estimation of these times
coitld be estimated by emploving suitable time standards snd or by daln internally
generated theough time and motion studies or by judgmental decision-making,
Considering the peculiarities of jobshop this study has adopted judgmental decision

for processing time while data intermally generated through time and mdion studies



e for the waiting time, however, where there is no such duta, judgmental
mion would be used. These estimations are discussed in seetion 3,72
Estimation of Total Processing Time
Fedal Processing Time is an aggregate of an lndividoal tme spent for
thon. process inoeach activity centre which could be of machine-nctivity or
power-activity. The estimation of these are hereby discussed
'ﬂ] Pracessing time for fol on machine of activity centre: - This time can be
_.t_;li'lllalml using PERT Time Estimate, which uses three (ime estimates o account for
imeertainties in activity durations, The three estimates are:

. optinsistic time {a)

i, maost fikely time (m) and
r . pessimisie lme (b
I is assumed that durations of project activities follow B-distribution curve

therefore the estimate of processing time for job i on machine at activity centre j, is:

............................ 541
f

W

The estimate of optimistic, most likely and pessimistic times could be from the
main operator or the immediate technical supervisor. Their estimates, which are
judgmental decision, are based on their knowledge and experience of manufacluring

[HrCCRRCS,

he total processing time of job 1 (17, on machines will then be

=3 e SRS
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i = progessing time of job i on machine at activity centre

I = the last activity centre visited by job i

.in.i-.-.hu; fime for fob by manpower af an acfivity centre: - The lime spent
.inhnp[m-t:r on the joh which is necessary for estimation of manpower cost, is the
ofal time used by dircet manpower and aoxiliary manpower on the job which
both the direct time on the machine and other non-manufacturing fonctions
I;--- th as documentation, sorting, cleaning, and parking which are connected with the

ol This time can be estimated as proportion of 1, as shown in equation 3.43

?.' ERS - GisdEme 143
Where:

r:' = fime speal by manpower on job i in activity cenlre j

4% = Manpower time factor ol activity centre | Tor particular period 1 (its
determination 14 discussed in section 3.9.2 (iv))
1= processing time of job i on machine at activity centre j
172  Estimation of Waiting Times
There are various factors that researchers have m&ntim.led that can affect the
perbod af which a job has 1o wail before orfand afier being processed on a machine,
Among these factors, according to Cheng (1994] are:
i.  The tolal processing time of the job
ii.  The number of operations or processes that involves
il The number of jobs in the activity-center waiting when the job s

relensed to the centre
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iv.  The total processing time of all the jobs in activity- center waiting
when the job is released to the centie

v.  The total number and duration of jobs in the shop when the job arrives.
The estimation of the waiting time and other time duralions that constitute
ne elements which depend on waiting time are hereby discussed:
Estimarion of waiting fime in activify centee: Using Akinnuli and Aderoba
(2000)°s model as basis, waiting tme in an activity centre (g ) can be
predicied using an expected mean-value of the past waiting times and where
there 15 oo past record ol waiting time a proportion of job processing time on

machine in that centre (t], ) ¢an be used {see Equation 3.47)..

Expected mean-value of waiting times is calculated using Equation 3.44 and
| sariance (o) can also be determined using Fguation 3.45

|

Zr’_ll_‘ i

W= — e 344
I M

L= Mean waiting Hime in aclivity centre j

., T
E{q“ll -s'll.ir.l}
L L S A e e T

Value of ¢,,, In Equation 3.44 is the In-Process Delays which is the

‘time spent by a job in an activity centre when not on a machine this is

expressed mathematically as shown in Equation 3.46
g, =0, =0, +10) snsasssnnaass st i
Wit

i, = Wailing time i activity cenlre j
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4]

L= Departure time of job i from activity centre

D, = Departure time of job i from an activity centre immediately preceding
nelivity cenlre j

1 = Processing time of job i on machine at activity centre )

Where there is no record of existing waiting time, then a proportion of

syl tirmee could be used, that is

. - m"';lrl .................. 347

L= Mean waiting Hme in activity centre |

' = Waiting lime lactor, is subject to the opinion of the operator

Departure and processing time for all processing machines in on activily
sentre, which are necessary lor accurate determination of waiting time. could be
-:u‘un.im.':! from Equipment Uiilisation Cards and Job Cards |see Appendix | (b)) and
Appendix T(1) respectively ).

(il Building usage tinte: - This is the total time spent by job in the factory. 1 can
b assumed 1o ke the sum of processing and waiting time of a job in activity centre.
This time is very significant in jobshop where many jobs may be kept waiting for a
long time because of the job characteristics, shop status, system characteristics as well

as external delay factors. Estimation of this time can then be expressed as:

=1 +8g R
Where:
r: = {building) time spent by job i in activity centre j

1, = processing time of job | on machine at activity centre j
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Lk, = mean waiting fime in activity cenire j.

Utititiex time: - This is the time spent on the activity centre while production-

d ulilities such as electricity, water, compressed air ete. are being supplied. This
eleiment may probably be the same for all activity centres in the shop as these
wilaties are oflen supplied to all activity centres in the shop at the same time. The time
;Eir]!:n less thim building time since these wtilities are not abways available in many

gihshops, it could be estimated as proportion of .r,:' as shown in Equation 3.49:

| i‘::‘_l' :"‘ ..-----...-.-.....-.-3-49

LIt '}
Where:

f; = time of vsing the utilities in activity centre j by job i
A% = LWhility time factor for activity centre j for particular period t (its

determination is discussed in section 3.9.2 (v))

174 e Date Setting

Predicting due date as shown in Equation 340 assumes that the scheduling
ind die date assigninent decisions are made for a set of simullaneously available jobs
withoast considering the prevalent system workload status. That is, the production
svetem is operating in o static and deterministic environment which carries no
workload at each netivity centee .

This assumption is certainly questionable in practice. For a typical real-world
jobshop scheduling, there are bound to exist some jobs, which have entered the
svstem earlier but are yet 1o be processed while some newly arrived jobs are added to
the schedule, thereby increasing the waiting time of the later job. In this situation, the

due date of the liter job would be increased by the lotal processing time and queue



of all the jobs on ks route. This waiting time could be expressed mathematically

o ]
0= 3 >, +00,) IO .11

w=i=f  j=l
IT this situation oceurs, by substituting equations 3,42, 3.44 and 3.50 in

'_!.qul.mIEnrr 140, the due date will become

N )
DD= 7+ 30 Yl 4, 41y 409, SRR 1.1
wigi-F) =l 0
-~ Where:
i), = processing time of job n quesing on activity centre | which job i wanis
o enter

= Mean waiting time of job n queuing on activity centre j which job i

wanls o enter
Equation 3.51 could be regarded as the baseline due date in which the First
Come, First Served (FCFS) rule is employed. However, based on customers’ demand
of for other reasons, other scenarios based on eravh services where the (otal
processing time and quese time of all the jobs quesing on job i's roule could be
reduced or ignored in order (o start the new job earlier,

For crash services, due date could be represented by

Diij=r, + i{:.‘, +ig, ]'+f'n.“’ i i{‘-} + nq,,] .................. 3.52

o=l Hni=]  j=i

Where:

A" = Due date negotiation factor
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1 JOBSCHEDULING MODEL

A schedole is o nimetable for performing activities, utilising resources or
allocating facilitics. The purpose of schedule in jobshop is 10 disaggrepate the master
- prduction schedule into time-phased; weekly, daily or hourly activities. The elements
~of Jobshop Scheduling o be considered when planning for scheduling of activities in
Moor ship are hereby discussed:
C3AL Flements of Jobshop Scheduling

Classical approach to the jobshop scheduling problem locuses on major six
elements o evaluate which priority rules are best at satislying various |'IE'I'|;:I[III€IIIE':“.
eriteria. These are:
I Job arrival paltern
iL. Numher and variety ol machines in the shop

ill Ratio ol workers o machines in the shop

iv Flow pattern ol jobs thiough pattern

L Priceity miles Tor allocating jobs Lo machines.

Vi Schedule cvaluation criteria,

i Jerb aarefvad pattera: Job can arrive at the scheduler’s desk either in a batch or

over a time interval according to some statistical distribution, In the former case, such
arvival pattern is termed stavic, while the laiter is termed dynamic. Static arrival does
fed mean that arders are placed by customers at the same moment but they are subject
to being schedule at one time. This situation oceurs when a production control clerk
makes oul w sehedule within a specified period and does not dispatch any job until al
the end of the period. In the case of dynamic arrival, jobs are dispatched as they amive

widl the oversl] schedule is-opdated to relleet their elfects on the production facilities.
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CThis tvpe of arrival, dynomic amival, is osed for the devetopment of the Job
Scheduling Model in this study.

¥ Number and variety of machines fn the shop.: The number of machines in the
shop obviously affects the scheduling process, I there is but one machine or if a
group of machines can be treated as one, the scheduling problem would be greatly
simplificd ns ohserved by Chase and Aquilano (1985). On the other hand, as’ the
pumber and variety o machines increase the more complex the scheduling problem is
likely to become. Though this model has adopted the patiern of grouping machines
performing similar or same functions together as an gefivity ceatre, but the nature of a
typical jobshop necessitates variety of machines which has resulted 1o various activity

cenfres being considered in the development of this model,

iit.  Ratio of workers to machines in the shop: I there are more workers than
michines or an equal mmber of workers and machines, the shop is referred o as a
machine-limited system, 1T on the other hand, there are more machines than workers,
it is referred o as a labour- limited system. Considering the nature of o typical
fobshop, most especially n the developing countries, where there is one 1o one
relationship between the machine and direct labour, this study has adopted machine-
limited system in the development of Job Scheduling Model.

i, Flow Patteras of fobs throagh the shop: The pattern of flow through the shop
ranges from fow shop, wherein all the jobs follow the same path from one machine fo
the next, to rarefomiy rented jobshap, where there is no similar patlern of movement
af jobs from one machine to the next. This pattern of low, random, is the type
emploved lor the Tormulation ol the Job Scheduling Model developed in this study, A

work low pattern For a hypothetical jobshop is shown in Fig. 3.1,
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Joh 111

Fig. 3.1 Random Mow Pattern for a hypothetical Johshop

Sree: Chase and Aguilano ( 1985), pp. 583

I' Priority rules for allecating jobs o machines: A prionity role is a role Tor

selecting which job to be started first on some machine or activity centre. Priority

fules can be very simple, requiring jobs to be sequenced according to one piece of

data only, such as processing time, due date, or order of arrlval, Other rules may

regjuire several pieces of information to derive an index number such as in the least

slack rule and the eritical ratio rale: Some of these common nules are:

{n} First Come, First Served (FCFS): In this rule orders are run in the order of
arrival,

iy, Shortest Processing Time (SPT): In this rule orders are mun in the inverse
order (o the time reguired Lo process them.

fe) Due date- earliest due date first; run the jobs with the earliest due date first,

i} Slack Time Remaining (STR): This is calculated as the difference between
the time remaining belore the doe date minus the processing time remaining.

Chreders with the shooest STR are run firse,

{14
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i

(W)

Critical Ratio (CR): This is caleulated as the difference between the due

tate and the current date divided by the work remaining. Orders with

sondlest O are fun first

Last-Come, First-Served (LCFS): Last orders are run first in this rule.

Random Order: The sapervisors or the aperators usually select whichever

Job they feel like running.

Monetary Charges (MOC): lobs with higher monetary values oare schedule

firsl.

This study opted lor First Come First Served rule [or allocating jobs 1o

activity centres, however it allows Last-Come, First-Served rule by giving priority to

new job oo reguest from the costomer which will smount 10 increase i monetary

charges (MC) of such job, Based on this. this study has evolved an fofeprafed

Sefedulione Rde (15R) which has combined FCFS with LCFS and MC.

(0]

Schedule ohfectives: There are various objectives thal may be in focus when

scheduling a job, Amaong these are:

frr)
il
fich

fil}

Meeting due dates of customers or downstream operations
Minimising Mlow time (the time a job spends in the shop)
tinimising Work-In-Progress { WIP).

Mimimising idle time of machinge, workers, and so on.

However, this model is 10 determine the starting times for each operations, bt

it also takes into consideration the need to minimize the total Mlow time of all jobs to

b seheduled within o specified period.

JH.2

Development of Jobshop Scheduling Model

his model schedule a finite set | of n jobs {1}, to be processed on a finite

sel J el activity centres {510, . Each job | will be processed on particular activity
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eentre(s), which has 1o be scheduled in a predetermined given order. o precedence

cowpsiraind. ach operntion of job i has o be processed in activity centre § for an

uninterrupied processing time period T and no operation may be pre-empted, fe.

iterrupled and then completed ol a later time, once started. Each job has its own
individunl Mow pattern through the centres, which is independent of the other jobs, IF
the completion time of 1 on j is 1; then the duration in which all operations for all jobs
are completed is referred to as the makespan T,

The objective of this midel is to determine the starting times [or cach job's
operation, T, =0, in order to minimise the makespan while satisfying the precedence

consteaint. Mathematicatly, the objective is

T o= min [ To) ™ nin (max(G+Tk ¥V e ke ) ninnno 353

i
frothly gy fwnalnbes

19 SHOP FLOOR CONTROL AND RECORD MANAGEMENT

Shop Floor Centrol is o monagement strotegy thal entails vsing adequate and
proper records (o monitor the progress of jobs and where necessary, expediting orders
andfior mwljusting system capacity to make sure that the master schedule is met
According o American Production and Inventory Control Society (APICS,1984),
Shop Floor Control is defined as o system Tor utilising data fram the shop {loor as
well as data processing files to maintain and communicate status intormation on shop
onders and work cenires.

The major functions of shop floor control as highlighted in APICS (1984} are:
i pssignimg priority ol each shop order.
i, maintaining work-in-progress quantity information.
ni.  comveying shop order status information to the office.

iv.  providing actual output data for capacity control purposes.

B



providing quantity by lpcation by shop order for work-im-progress invenlory and
RECOUMTTE PUrposes.
providing measurenvent of efficiency, utilization and productivity of imanpower
and machines.

[ orded 1o monitor and conteol the pctivities that go on in jobshop. thizs sludy

developed different tools o monitor the Noor shop activities and provides an

approach to the determination ol control-varinbles. These measures are hereby
iscussed,
191 Tools of Shop Floar Control

Fhe essence of any control is (o compare belween a laid down standard of a
system with its current or final status which may necessitate corrective or preventive
measures, This task requires tools that provide inlormation on the lald down standards
s well as current status of the svstem. These tools can be in form of records, cards or
files,

In jobshops, activities that require control include manpower, wolsfequipment,
mventory sy=tem and the jobs 1o be produced. Cards referred 1o as Floor Shop Carvds,
were designed o contral and manitor these activities in jobshop. These cards could be
completed manually or by “on lne” using software developed for this study. The
conlrol of these activities and cards developed for their controls are hereby described:
L. Manpower contral: Manpower conteel in this study is achieved by comparing
e resubts from manpower planning model with the existing statss of manpower in
the Moor shop, 1 alse record the duration of work of manpower in any particular
centre, The tool designed for this purpose is Manpower Utilization Cards (T that
cefaing informmation like:

e [esignation/Aclivity centre
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o Avmilable manpower (Supervisoer, Operator, Ancillary and others)

o Waorking hours etc,

.‘__q'»s;u:cimcn of MU is shown in Appendix | {a).

_ﬁii. Toels/eguipment comtral: Control of Tools/Equipment in a jobshop involves
comparison between the lorecasted capacity of a tool or egquipment needed in o
particular activity ventre with the existing one in the floor shop, The cards 1o be
used for this purpose are Eguipment Utilization Cord (EUCH and Mafnrenance Card
(M), The cands contain information on the qualitative and quantitative strenpth of
the equipment, its periodic cost of maintenance, date procured, expected oseful

vear, duration at which is being put to use, and others, A specimen of ELC and MC

are shown in Appendix 1 (1) and Appendix [ (c) respectively,

. fvesfory controf: A control measure was put in place to monitor the in-fow
and out-flow ol inventory in the stores, This measure takes imlo consideration the
replacement level or safety stock from Material Reguirement Planning Muodel 1o sel
the henchmark for ordering or usage of material in the store. Two Cards called Stock
Record Card (SRO) and Material Flow Ceard (MFC) were designed to achieve this
ohigetive, These cards contain specification of the material, bin balance, ordering
record {like date aml quantity order, date and quantity received) ete, Specimens of
SRC and MPC are shown in Appendix [ (d) and Appendix | (e) respectively.

iv. . Job contrad: A card named Job Cared (JBC was designed (o abd efMective
comirol ol jobs 10 be produced. This card contains information like job description,
eode, quantity and type of material required. It also conaing the operation sequence
along with the Optimistic, Most Likely and Pessimistic time of production. The card
serves as a work order that Emllmrfs:cs the floor shop to commence production on the

job when it is issued. A spectmen of JBC is shown in Appendix 1{[)
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¥, Factor wtilities confrof: Variows ulililies/facilities need (o have proper records
af wtilisation. Such facilities include factory building, electricity, water, air,
gntionerics e, This record will contain the cost of building and its maintenance,
sctunl duration of supplying various utilities and the expected usape vear of the
ﬁullding. Fencterey Uity Censed (FUCT has been designed as a control (ool o achieve
this objective. A specimen capy of this card is shown in Appendix 1 (g)
02 An Approach to the Determination of Control-Variahles

In order 1o achieve oplimal solutions to the varlous strategic decisions
discussed above, there is the need to have an approach thal will guide the decision of

the management in fixing values for some variables that control the out come of these

detisions. These control variables are; Manpower Ulilisation Factor (Y47, Building
Maintenance Factor (67}, Machine Maintenance Factor (875), Manpower Time

Factor (4™ ) and Utilities Time Faclor (4")

L. Monpower wiifivation factor: Manpower ufilisation factor is to account for

the unavoidable under-utilisation of manpower as o result of iliness, fatigoe,
break time and so on. The value of manpower utilisation factor (9™} may
depend on judgmental decision of the management based on past record of
pertormance of manpawer which could be oblained in Manpower Utilisation

Card {see Appendix 1{a)),

i, Building maimtenance foctor: This factor accounts for the reprir amd
maintenance ol shop building lor a particelar period, It can be estimated, by
dividing the sctual cost of repair and maintenance of factory building by the

cost rate of boilding the factory, This is shown in equation 3.40
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MR RASREE e 5.1

: H,B

"= Building maintenance factor for period t

11" = Expected lite span of the Tactory building in hours
MTC ! = Building maintenance cost for period t

{1, = Total howrs of activily avaitable in period 1

B = The cost Tor constructing the factory building

Sinee the value of building maintenance cost cannot be known us at the time
ol planning for new period, the value could be based on the judgmental decision of
the manugement or prediction using Equation 3.53

S i « ~k
T, MICY MIC), ot MIC, s A3
H

MTE! =

The past reconds on the cost of repair and maintenance of factory building
eomtlil be obtained from Factory LHility Card (sec Appendix 1 {z))
fiii)  Muachine mmintenance  foctar: This factor accounts for the repair and
maistenance of machine and equipment of o particular activity centre its value could
be determined by dividing the actual cost rate of repair and maintenance of equipment

by the cost rate of purchasing and installing the eguipment. This is shown in

Equition 3.56

.................. 3356

¥, MTC, ‘

gl
™ "E_;"L-I,Ex; i |

Where:!

& = Machine maintenance Tactor of equipment in centre j in period |

F0e Mo ol equipment in activily centre | in period o

n



I' = Expected hours of usage of equipment n

MTL, = Equipment maintenance cost of activity centre j in period |
H, = Total howrs of activily available in period |

&L = Initial cost of purchasing equipment n

il
I, = Installation cost of equipment n

Since maintenance cost of equipment canned be known as atl the time of
planning, the valie could be based on the judgmental decision of the management or
prediction. using the past records of maintenance cost; this could be done using

Equation 3,57

IRl Bl el - SRS )

The past records of the cost of repair and maintenance of equipment can be
obstained from Eguipment Ltilisation Cards (see Appendix | (b))
{iv)  Manpower time factor: This lnclor 5 used to estimate the time spent by
manpower in a parlicular activily centre which is likely to be more than the actual
time spent on machine as a resull of documentation, eleaning ele.  [ts value can be
determined by dividing the actual time spent by manpower by the lime spent on

machine/equipment, That is :

E! Al
Rl 3.58
o,

Where:

A% = Manpower time factor al activity centre | for particular period 1

{37 = Average manpower time in activity centre j at period

(' = Average manpower lime on equipment in activity centre j ot peripd |
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The average time spent by the manpower in activity centre j and the one spent

| he equipment can be determined using Equations 3.5% aind 3.60 respectively

[
20

wo arl R VOPRVCPMPRPRIRR. 1. |

- =t B RO 160 |

M = tetnl number of job in period t
Ihe average time spent by manpower in period | can be predicted using the
past average manpower time as recorded in Manpower  Ulilisation Card  (see

Appendiz | ia)), This prediction could be done using Equation 3.61

. o L o "l RN o /LS !.'l.r;'_,, ' B

it "

fu}  Urifities time factor: This factor is used (o estimate the time spent for using
the utilities in o particular activity centre. Hs vafoe can be determined by dividing the

bailding time by the actual vime of supplying the utilities. That is

1
M=% e 3,62

Where:
17 = Uility time factor in period {

¢ = thmve of using the utilities in period t

1) = building time in period ¢

T2



The nctual fime of supply these wtilities can be predicted using the past actiml
me which can be obtained from Record of Supply of Utilities (see Appendix 1 (g)).

[ predict this time equation 3,63 could be used
il S bl ARSI .

_;HT! INTEGRATION OF STRATEGIC  DECISIONS MODELS  IN

JORSHOrS

[he minlels developed for cach strategic decision were integrated considering the
welationship pmong them, The forecast hour { D',) which was the sincome of the
Bemand Mansgement Model serves as major Inpul varable in Manpower Planning
Model, Material Requirement Planning Mu-d.tl and Tools and Eguipment Planning
| Model to determine the optinium needs of Manpower, Material and Equipment Tor the
planming horizon respectively, These values served as capacity-constrmnts for Job
Scheduling Muadel, The result of scheduling model produces the cost and due date of
fohs using the Cost Estimation Model and Due Pate  Determination  Model
respectively. The records of all the processed jobs are kept and control in the various
tools desipsed for the purpose. This interrelationship is shown in Figure 3.2 and based

oty this relatiomship, an algarithm was designed for the development of soltware

!
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I ﬁ.lgnﬁihm for dnhshop Integrated Model

The algorithm used for the integration of the models s presented in modules
v, system data input,  set-up  for planning  horizon,,  implementation,
imisation, adjustment of shop Noor parameters, record and contrel, These modules
respectively deseribed as Tollow:
odule It System data input

10 Input data refated to the company - A, &, 1", 1 jetc

20 Inpat data related to each activity ceatre - a , c &

an Irspuat data related o matenial! inventory requirement- ¢,

40 Input data related to the period- 0,8, KL KKK

e

P s Ty

Module 11 Set-up for Planning Horizon

il lnpit the curvent floor shop data related to different imanpower costs,
material costs, wols & equipment eosts for “hire”, “contract™,
“purchase” eie

ol Relrieve  necessary  previous  floor  shop  datn like:

Y

; £ |-'”.'- ek oM from Record and Contral to lorecast or

aptimise for the current period.
il Forecast demand hour for each activity centre- E",.

Rl Determine the number of manpower required for the corrent period

(M)

RS IE A, = A GOYTO L), ELSE delermine cost mle of manpeower
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f d1d3

1in

~ Mhsdule 111

1210

130

1411

154

Eili]

Mol le 1V

170

[ O

Determine the number of equipment required for the correnl period

CE,)

I E_ = E, , GOTO 190, ELSE determine cost rate of each

equipiment
Forecast for optimal quantity and type of material needed in the current

period { 0]}

If &y = DY, GOTO 210, ELSE detenmine the unit cost of each

material
Implemeniation
Set Due Date Negotiation Factor (A") = |

Input job data- L, r . etc

Can the job be done? If no, GOTO 230

Schedule the jub 1o determine due date (DUL) and cost (C1%)

I 3, and CP, are accoplable to the customer GO0 260, ELSE
GOTO 230

Chplimisation >

Find the feast cost of manpower to cater for the shortage in labour hour
uging any or combinations of available alternatives:

171 Empley new manpower

172 Engage part-time manpower

173 Contract the job out to outsider

174 Engage manpower base on daver-time

175 Transfer manpower from idle activity centre(s)

Dretermine total cost rate for manpower, Then GOTO 940
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1401

{{1]

210

220

Musdule V2

T30

240

251

Meaalule V1

2000

a7

280

200

Find the least cost of equipment Lo cater for the shortage i equipment
howr using any or combination of available alternatives:

191 Ower-time engagement Part-time manpower

192 Hire equipiment

193 Comtract out par of the job

194 purchase the required equiprment(s)

Dretenmine the total cosl rate for equipment, Then GOTO 100

Find the type and the least cost of material to cater for the shortage in
malerial using any or combination of available allernatives:

211 Postpone the order

212 Order on cmergency

218 Use aliermative materal i possible and avatlable

Determine total cost rate for each material, Then GOTO 120
Adjustment of Shop Floor Conditions

Adjust Control Faclors for Shop Floor Conditions, [ Possible GOTO
250 ELSE

Adjust job charscteristics, IT Possible and acceptable o the customer,
ELSE GOTO 270

Delermine new (A™) GOTO 150

Record and Control

Let Job join the Quepe, THEN GOTO 280

LIPDATE Un accepted Job Record, THEN GOYTO 290

UPDATE Processed Job Record, THEN GOTO 290

sTor
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UL DEVELOPMENT OF COMPUTER SOFTWARE

Application saflware pnmed Jobshop Integrated Sofiware (JOBSIS 2007) was
eloped to facilitate quick and effective integration of the strategic decisions that
pru:nulm efficient production planning and control in Jobshops. Based on the fow
ehiwt shown in Appendiz 11 and the Algorithim developed in section 3101, this
Csoltware was developed wsing PHIP 5.2.4, a mnguage thal is compatible with afl
pernling - systems, supports  networking  and  ean be  downlomd freely  on
Bl www wampserver.com. The Software has mysql Database a database with

| wlimited capacity and readity available on higg:/www.nysgleom, The code of the

Software s slown in Appendix IX. The software was designed with four major
* modules. These are Setup Module, Order Module, Control Module, and Floor Shop
Cardls. Details of these modiles are now discussed.

L1 Setup Wb le

setup madule s desipned for input all the necessary data to determine the
pptimum values of the Steategic Decisions. This module consists of teir different

windows. The functions of these windows are herchy discussed:
i, Company profile window: This window allows the inpui of data
refating  to  the Jobshop  profile such a5 Company  MName,
Address,  Area, Cost of Building amd  Expected  life  span,
[hese data are saved into the in-buill-dnl:lhm;“: i the local network

muned  hitp:Yleealhostflocrshop' s companyprolile.php when button

“saved™ is clicked, The sample of the window is shown in Appendix
11 (a)

fi. Plunming horvieon window: O s window  the management
decisions or policy on the Working Hour per Day, Working Days per
Week and the Numiber of Months to plan for could be input and saved

intar the  «ip-buili-database.  in the  local  petwork  named

T8



1.

hitp/localhost oorshopdfs_planninghorizon.php when buiton “save™
iz ¢licked. The sample of the window is shown in Appendix 11 (b)

Activity sectinn window: On this window, setup could be made for
Activity Centre andd also necessary data related 1o the centre could be
emlered, Such data include Centre Area, Previous Forecast Hour for the
centre, Previeus Actual Howr for the centre, Smoothing Constant.
Manpower Elliciency lor the Centre ele. These data will e saved into
the in-boilt-database  in - the gl network  named

Iip:localhosiloorshop' s equipmentsetup.php when  button

“saved™ is clicked. The Sample of the window is shown in Appendix
T ge). This window leads o Equipment Unit Setup window where
data related 1o equipment in each Activity Centre could be input. These
data are Equipment Code No, Purchase Cost, Installation cost and
xpected Life Span of the equipment. These data will be saved into the
m-tuilt-database in the local network mamed

hitp:localhost/ Noorshop' (s equipmentunitsciup.php when  button

Sqved™ s clicked. The sample of the window is shown in Appendix
11 ek,

Production staft window: This window allows the input of data
related 10 the production stalT of the company. These dinta are; Siaff
Section, StlT 1) Mo, Saff Name, and Momthly Salary, These datn will
be saved into the in-buil-database in the local network  named
hitps tocalhost/ Neershop!ls_staffsetup.php - when button “saved™ s

clicked. The sample of the window is shown in Appendix I ()

"
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vi.

vil.

Addtministrative stafl window: This window is similar (o Production
StalT Window but differ in the sense that it was specially desipned for
Administrative stafT of the company. This Window saves its data into
bn=Duil-catabnse i the Tocnl network nameid
tpeocalhost loorshopdfs_staltadminsetupphp im-built into the
sultware when “saved” button is clicked. The sample of the window is
shown in Appendix 111 (T}

Building maintenance window: Building Maimlenance Costs for three
previous periods could be inpuot on this window and the Moving
Average to e used for the planning horizen will be shown on the
window, The Moving Average will be stored in the in-buili-database in
[he [l etk rrrned
e Aocalhost Moorshopds_gquancrmanpower.php  when  “saved”
Pufteny js  clicked. The sample of the window s shown in
Appendix 111 (g) '
Utilities costs window: This window allows for the input of theee
previous Litility Costs and determines the Moving Averipe 1o be used
for the planning horizan. The Moving Average will be shown on the

window and stored in the in-built-database in the local nelwork named

hitpz/Aocalhostfloorshop/fs quarlermanpower.php when  “saved”

button 5 chicked, The somple of the window s shown in
Appendix 11 {h)

Equipment maintenance window: This window s used to input
three  previous  Eguipment  Maintenance  Costs for each

Activity  Centre, it determines  and  displays  the  Moving

ki
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Avernge of the cost and saved it in the in-huilt-tiatabase in the local

metwork named  lpadflecalhost/iloorshop/ (s quarermanpower.php

when “saved™ button is clicked. The sample of the window is shown in
Appendix I (1)

Customer registration window: This window is designed for the
inpul of datn Tor the registration of customers. It allows inpat like
customer's company pame, name of the contact person and address.
These dota will be saved into the in-built-database in the local network

mamed  DitpedlocalbostToorshopd (5 _customersetup.php when  button

“saved” is clicked. The sample of the window is shown in Appendix
gy

Muterial registration window: This window permits the setup of the
material 10 be stocked in the planning horizon, The sample of the
window is shown in Appendix 11 (k). When the buttons "save™ is ¢lick
il leads o another window that allow for the input of data related to the
materinl sctup, These data are Date of order, Transaclion Date,
Purchase Cost, and Usage Price. These data would he saved into the in-
builti-database it the local network naimed
litp:oenthost! Aoorshop!fs_materialstock.php when button “saved™ is

clicked. The sample of the window is shown in Appendix 1 (1)

212 owder Maodule

Thizs Module consists of five windows that facilitate production activitics at

(e time of arrival of jobs, Specilie functions of these windows are hereby discussed:

Jub registration window: This window meant for registration of the

Jobowhen it arrives at the company. It displays the list of the registered

1
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i

v

customers where the customer that brought the job could be sefected. It
saves the job in the in-buili-database in the local network named

IttpeF 127,00, U eorshopTs. jobregisier.php when buiton “saved™ is

clicked. The smmple of the window is shown in Appendix 1T ()

Muterind costing window: On this window the Cuantity of material (o
be used to produce the job would be emered, having displayed the unit
price of usage it catculates the Cost of Material and store it in the in-
built-database in the Iocal network named

hp: 1 27.0.0. 1 Noorshopds_jobeosting.php when button “saved™ is

clicked. The sample of the window is shown in Appendix 111 (n}

Job scheduling window: Information needed for scheduling of job is
entered on this window, The information includes the Commencement
[ate. Mo of Equipment to be wsed in each section, the COperational
Sequence, Mode of Operation (Full Time or Over Time), and the
Fstimated Time of Production at each section. It schedules the job as
appropriste when button “saved” is clicked and displays the Result of
the Schedule. The sample of the window is shown in Appendix 111 (o)
Invoice sheet:  This sheel displays the Address of the Company, the
Customer Address, the list of the material used and iis costs. It also
displays the Production Costs base on Equipment Cost, Manpower
Cost, Building Cost, Utilities Cost and Administrative {'u.ql.l of each
section, The Estimated Due Date is also displayed. [Samples are
shown in Appendix IV (a) to Appendix IV (e)}

Cost rates sheet: This sheel shows the Cost Rates of Eguipment,

Monpower, Building, Utilities, and Administrative for each of the
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nviilable Sections. [Samples are shown i Appendis ¥ (a) and

Appendix ¥ (b))

1.3 Control Module

Control Module provides four major  windows that control  the

Prodluction Processes during the operation on the floor of the shop. These

wirlow's-are hiereby discugsied

i

ii.

¥l

Job processing window: This window displays the enlire jobs on the
Moor of the shop on Active default, however any of these jobs could be

change lrom Active o Pemding, 1o allow Tor priority job i1 any, Also

jobs could be put in Completed status or Delete iF It has not be

Scheduled. The sample of this window is shown in Appendix 11 (p)
Inventory window: This window displays the list of the Inventory
availohle on the shop Moor, s quantity, total purchase cost per unit
Lisage price per Linit, The sample of this window is shown in
Appendix 1T {q)

Work sheet: This window allows the users o Feicl for any ol the
divys in which the shop Noor 1s engaged Through this Fetehing it will
iisplay the particutar jobs on schedule when t will commence and
when it will end, Samples of this result are shown in Appendix V1 (a)
o Appendix VI ()

Sectional work sheet: This window allows the users to fetelr for any
of the section 1o view its work load. This sheel will contain the
deseription of the job when it will start and when it will end, The
smmples of this window are shown in Appemndia VI {a) 1o Appendix

VIl ()
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114 Floor Shop Cards Module

This madule congists of nine windows which permits “on line™ completion of
difTerent shop Noor cands developed for record and control purposes. These cards are
deseribed in 3.8, 1 and their specimen are shown in appendices [(a) o (i)

LILE Computer Regquirements

The developed seflware requires a mimimum compuler hardware of 32MDB
RAM, 1.5GH free Hand Disk space, However, in order 1o meet up wilth current
development in 1T, n personal computer with minimum of 256MB RAM, 20GB free
Hard Disk sparce is recommended for the software.

LIkt Cost of the Software (JOBSIS _2007)

The wcost of coding. debugging, test running, compiling and  olher
miseellaneous expenses (lmnsportation, inventory efe) Tor a unit soflware is estimated
1o he B 50,000 and the breakdown of the cost is shiown in Table 3.0
Table L0 Breakdown of the Cost of Froducing o JOBSTIS 2007 Software

SN “’E"’ll.ll!“;l]'ﬂ | Estimated Cost

|| Coding. debogeing and test nimning | 30,000
7 Progranumne f.'i:ulurlil-ul:il:ull e O T
1| Production of installable programme L0000 |
| Total - Nse00

L1 TESTING OF THE MODEL
The walidity of the integraled model was tesled vsing data from o Metal

Fabrication Company located in Osoghbo, Osun State, Nigeria. The main operation of

e company is fbrication and repairs of farm implements, simple industrial

machines, nnd dismestic appliances



K121 Company Anlecedents

i Location: The Company was located along Osogbo-Tkinm Romd, Osoghbo,
Oun State, Nigeria.
il.  Staff strenpth: 20 Production Staffand 6 Administrative Stalf
iil.  Company problems: The company had the [ollowing problems:
n. bocklog of uncompleted jobs
b lailure to meet most of the promised due dates.
v, haphaeard job costing Svsiem
. poor records of Tacilities, products and processes
e kel inooomal cash Mow
L1L1  Data Collection and Analysis
e 1o leck of proper documentation of facilities, products and processes, a
period of six months referred 1o as planning period (Quarter | and Quearter 2) was
wsedd 1 eollect data Tior setting vp some initial parameters. Records ol jobs undenook
during this period based on the inwitive and hunch of the Production Manager in
fixing the due dates and estimating the job costs were recorded and presented in
chapter live, The mstruments used for this purpose were designed by the researcher
aid relerred 1o s Floor Shop Cards [Appendix 1(a) o Appendix iV}, During this
periol, regnlar visitations o monitor the usage of the Cards were made and with the
nasistance of ithe staff of the company to take regular record of activities, using the
Cards fscilitates the process. The data collected during this period were analysed
using simple statistical methods like mean, medion, mode, and standard devintion
Ancther six months, implementation period (Quarter 3 and Quarter 4), was

sed to validote the model using the developed soltware (JOBSES 21M7). The
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was used for the planning and control of production-activities of the
mnpany. These two periods are hereby discussed.

Phanoing Period

This perind wns used 10 cpllect data vsed 1o [orecast (or; Demond Hours,
" pent Maimtenanee Cost, Building Maintenance Cost ond  Uiilities Costs that
vsed during the implementation period. Average Wailing Time, Manpower

;.... and Uitiliey Factor were also determined from the data collected during this

gjl.l.-l Implementation Period
This period was divided wio Quarter 3 and Quarter 4, the production sctivities of
e company were underiook using the model developed along with JOBSES 2007,
i Duta for quarcter 3: During this period Twenty (200 jobs were processed.
Data used Tor planning the production activities, setting the [actory cost rates

aid seheduling the jobs were presented in Table 3.1 to Table 3,13
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Company Profile Used For Qtr. 3

e il fhe -Fn-::m:j' BjHILCE Cost of Hulluflug
mpiiy (m’) M)
J 1,204) 5 ?63 ﬂ{ll]

Bomiree; Survey IIHIT

el Management

Expecivd Life Span

(Year)

S0

Policies on  Factory Waorking  Conditions  and
Flanning Horizon Used For Qtr. 3

igmﬂcr CHTicial Hlicial Working | Planning Horizon {(Month)
Waorking day/week From T Mo of
| honr/day | Months
) 5 July Sept. i
Source: Survey 2007
Table 3.3 Activity Centres Profile Used For Oir, 3
Activity Centres | Space Actual Forecast | Smoathing
Aren Dremand Demamd Constant
fm*) Hour in Hour in
O, 2 Qir. 2
A {Estimation) e
lecign & Erfneering (D&F) [ 100 (112|107 | 009
Turming (TRN} 2000 o0 92.50 (.98
Milling (MIL) | 200 79 8,50 _ 1095
Wekling & Cutting (W&C) | 150 | 09 120.50 095
Amembly & Finishing (A&F) 150 [15 [(37 .00 (192
[ Electrical Wishop (ELECT) | 100 6 27.00 0,90
Wood 'l.l.-'-"ih-;:up (WO 14} 3 21.50 (.6
[Mhers {Admin, Block) (AN | 20K Mn.g n.a ri.i

Source: Survey 2HHT

Table 3.4:  Manpower Utilisation Factor and Timing Factors Used For Qtr, 3
- .-.‘iﬂh'i:[:n' Cenfres Moanpower | Avernge | Manpower | Utility
Utilisation | Waitling Time Time
Factor Time Factor Factar
_— . : i Blinmuies) )] ()
Design & Engineering (D&E) | 0.75 145 |10 Al
Toming {TIRN) 0.80 105 25 80 |
Milling (IVEIL) 0,80 I 10 20 Bl
Welding & Cutting (W&C) (.85 70 8 i -
Mrrr:mbh & T ||mhr|1g {AﬂFl .80 | II‘_-i ! Bl
Electrical W/Shop (ELECT) | 0,80 35 10 ]
[Wood WiShop (WOOD) (075 |40 |25 |80

Svuree: Survey 2007
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Material Taveniory Record Used For Oir. 3

Source: Survey 2007 ;

Types of Material Forecast Actual Smoothing | Forcast
Quantily in Oty in Constant | Quantity for
Otr. 2 Qtr. 2 (Hr) Mr. 3
{ Estimation}
Steel Rod (Low Grade) | 57.00 61 0.9% al
Steel Rod (High Grade) | 51.00 37 (.94 £
Steel Sheet {Low Grade) | 16,00 2 .05 13
id Steel Shect {High Grade) | 69.00 73 0.95 73
bud 56.30_ 59 0.90 59
Cable Wire %1.50 83 00,915 |82

I'?l'lblu d6:  Cost of Purchase, Holding and Sct up of Muaterial/Inventory Used
For Qtr. 3
Types of Material | Purchase | Holding Setup Tuotal Usage
Cost/Unit | Cost/Unit | Cost/Unit | Purchuase Price
{Average) | (Average) | (Avcrage) Caost i)
(A5 (M s (AR
Mild Steel Rod | 320 0.52 0.74 321.26 353.39
[ Low Grade)
Mild Steel Rod | 350 0.52 .74 35126 | 3B6.39
(High Grade)
Mild Steel Sheer | 450 1.02 L85 451,487 497 06
{Low Grage)
Mild Steel Sheet | 471 102 .85 47287 520.16
(High Grade)
Wood | 105 [0 .95 10163, 95 117.65
Cable Wire s (.35 0.20 35.55 38.11

Source: Survey 2007

Tahle 3.7: Average Monthly Salary of Manpower/Personuel Used For Qtr. 3
Activity Maonthly | Monthly | Monthly | Monthly | Mouthly | Monihly | No
Centres Salary Salary Salary Salary Salary Salary af
(¥ (M3 (P (M (™ (™ Stall
D&E 6,000 6,000 0,500 3
TRM SR 7 M) S 3
MIL__ | 10000 | 7.500 -2
W&C | 10000 | 7,000 3
A&F 7,000 7,000 | 7,000 7,000 4
ELECT .50 i, (M0 000 3
Woon £, 006 6,000 6,000 3
LADM | 10000 16,004 B .50 8,500 700 3, S48 LA

Source: Survey 2007
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ble 3.8:  Cost of Purchase, Installation, and Expected Usage Year of

Available Equipment in Production Section of the Company Used

For Otr. 3 o=
Equipment i 11 1 Total Mo of
Equipment
Equipment Code [YE 001 DE 002 IYE (i3 3
Murchnse Cosi (M 0500 0,008 8,000,
_Installation Cost (dNy | 200 2004 2,500
Expected Usapge Year | 2 2 x
Equipment Code | TRMNOOI | TRN D92 2
Furchase Cost (N} 450,000 a0, 0
Instnllation Cost (M) 75,004 | 20,0600
Expeeted Usapge Year | 10 L]
Equipment Code MLL 011 S I
Purchase Cost (M T00 000 '
Installation Cost (M4 0,004
| Expected Usage Year | 10
Eqquipment Code WOO O | WDC o2 | WDC 003 | 3 Scis
PMorchase Cost () 30,000 25, (W0 R RN
Installation Cost (M43 5 0060 5,000 5 000
Expected Usage Year | 4 4 o =
A&F Equipment Code ASF D01 ASF D2 ASF 03 3 Beis
Forchase Cost (M4 61,000 15,000 12,004
Tnstallntion Cost (M3 2,000 |, 500 30000
.| Eapected Usage Year |5~ |3 3
VELECT | Equipment Code ELE 001 | Sel
Purchase Cost (M) | 3,000
Installation Cuost (M) 4,000
Expected Usape Year | 4
WOOD | Equipment Code WD B0 | 5ot 1
Purchase Cost (M 200,00
| Installation Cost (M) 5,000 ,
|| Expected Usage Year | 5 , |

Source: Survey 2007

Table 3.%: Building Maintenance Cost and Utility Costs Used For Qir. 3
" Cost ™) | Cost for Cost for
Cr. 1 (B4 Qir. 2 (N
Building Maintenance: 32,000 42,000 37,000
Litilities: 20,000 16,000 000 |

Source: survey 2007

(NE: ** These costs were hased on the estimaie fram the past recordy)

89



:.- 3.]“!

Used For OQtr. 3

| " Muintenance

Maintena m:FE‘EgI - ilir

Maintenance Cost

Cost Ny i, 1 (M) for Qir. 2 (M)
LK 10,000 10,500
2,000 | 18,000 20,000
19,01 17,000 | 8 000
10,000 110D 11,500
6,000 6,000 6,500
4,500 10,000 11,000
12000 F2.500 12,0080

Table 3.11:

aource: survey 2007

(VB %% These costy were Iosed on Hhe estimate fron the post records)

Maintenance Cost of Tools & Equipment in Production Sections

Management Values and Decisions on Manpower Used For Qtr. 3

|Activity | Likely Salary for | Likely hourly cost for Part | Cost of Transfer a
Centres | New  Manpower | Time Manpower (W) Manpower (M)
.| A
DaE 5,000 200 na
TRN £,000 150 104
MIL B, 000 150 1K)
W&C 7500 150 100
A&F 6.500 120 [00
ELECT (A HHH [20 (AT}
Woon R 50 | (303

Source: Survey 2007

Table 3.12:  Management Values and Decisions on Tools and Equipment Used
E— L

Activity | Likely Cost of a | Likely Cost/hr of Likely Cost/hr of
Centres | unit Equipment | Hiring a unit Contracting out a job (M)
i (™) Equipment (N)

D&E 10,000 250 130

TRN (M, (RO n.a 500

MIL 750,000 n.a 500

Wk C 35, (HH} 300 700

\&F_ | 15,000 500 700

LLECT 15,000 400 GO0

NOOD 25,000 400 G0

aanrce: Survey 2007
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Table 3.13:  Operationul Sequence, Processing Time and Material to be Used for Jobs Processed ia

| Jobs Code Arrival Operational Sequence With Estimated Processing Time (Hr) Moterisl Anventory Tobe used with Quantity

Diate i 2 fh — i o

Operation Dperainn Dperationg Operafion | Operafion |

LET DIUTZO0T | DE (4) W (14) | AF () . MRL {10y | MSH(16) | MSLid |
_ﬂjﬁgﬂi' B4772007 | IME [4) THMN [10] ML (6§ W {5} | AF pdh MM 5 MEL (T} i
17/ 3 09072007 | DE (4) WC(T TRN (%) MLL (&) | AF4) MRH (4] MREL (2}
17004 aX072007 | DE (3) WC(6) | ELECT(T) [ WOOD&) | AF(5) MRH (2) MSH (8] | WOD{I2 | CABIIG)
7/05 11072007 | DE (3) TRN (T} AF (d) . Mil il il
0710 15072007 | DE (3) TRM (6) AF (4] { il Mil
[T O8/NE2007 | DE (4) TRN (T} AF (4] il il e
18002 08082007 | DE (4) WC {16} |ELECT (i | WoOOD (8} | AF 14 | MRH (6} MEH (12} [ WORB(13) | CAR{G)
1KH/0M) 14/08/2007 | DE i4) W (18) AF (6) | MERH (7} »RL 12 MSH (12)
/04 16082007 | DE {4) | WC {6) TRN (T} MLL (5} AF{4) | MRH{}} MRL (1}
DEAMES 16082007 | DE (4) | WC (18) AF (5) MRH {10} | MRL (1}
O FANE 20/OR2NT | DE (4) WO LI ELECT (6} WOOD i6) AF 4} MEH {3) MSH (8] WOoD iy | CAB{LE) |
(R0 D30T | DE {3) WIC (20 WOOD E) AF {5} MERL {8 MSL {21} =
03/001 V092007 | DE {4} W (5] TRN(T) MLL (6 AF (4) MRH{Y | MRL{2)
09/} 12/092007 | DE {4) WO (1) ELECT (8) | WOOD (6) | AF (4 MRH (5) | MSH(IZ) | WOD({IYH | CABlG)
09004 IR092007 | DE(3) TRN(T) AF (5) Nil il il Nil _
(195 18092007 | DE () TRMN (6] AF (3 il il il il i
119,106 19092007 | DE (4) W (8} ELECT (6) | WOOD (51 | AF{d MRH | 3) MSH(10) | WOD(15) | CAB{1S) |
9007 19002007 | DE {4 THRN (T) AF () , Nil il Nil wil —
9,/008 092007 | DE (3 WC (5) | TRN(T MLL (T} | AF {4 MEH (1) SIRL (2} i

Source: Survey 2007




Key:

Conles Related To Operatinnal Sequence | Codes Related To MaterinlInventory |
(DE [ Design and Engineering Process | MSL_ | Mild Steel Sheet (Low Grade)
TRN Turning Process | MSH | Mild Steel Sheet (High Grade)
[MLL Milling Cperation | MRL_ | Mild Steel Rod (Low Grade)
WC ‘Welding and Cutting Process MRH | Mild Steel Rod (High Grade)
| ELECT | Electrical 'lr‘mrk. wOoD | Wood
WOOD | Wood/Carpentry Work CAB | Cable Wire !
AF Assembly and Finishing Process () |
(] Processing Times (in Hour) are {}u.mm:.f of the material are
E inserted in the Brackets | put in the Brackets
i Data for Quarter 4: During this period Twenty Eight (28) jobs were
processed, Data used for planning the production activities, setting the factory
cost rates and scheduling the jobs were presented in Talble 3.14 to Table 3,26
Table 3.14:  Company Profile Used For OQtr. 4
~ Name of the l'uLtnr} ﬂﬁﬁ:n—: | Costor Building EIFEH:iﬂl_IHL‘ Span
Company {m_} ()] {Year)
| 1,200 5,768,000 50

Source: Survey 2007

Tulile 3.15:

Muanagemeni

PPolicies on  Factory Working Conditions  and
Manning Horizon Used For Qtr. 4

OQuarier CHTicial Official Working Planning Horizon {(Month)
Waorking dayfweek From To No ol
hourfdny | Months
Qtr. 4 B 5 Oktober | December 3

Source: Survey 2007
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: Table 3.16:  Activity Centres Profile Used For Qir. 4

Sonrce: ‘illrvm IIHI'J'

Activity Centres Space Actual Forecast Smnothing
Aren Ireramd Dreamand Caonstani
f im"y Hour in Hour in
Qr. 3 r. 3 )
| Pesign & Engineering (D&E) | 100 s 111.95 1. 93_ |
{ Turning (TRN) = 200 B0 90,05 0,99
Milling (MIL) 200 3 79.08 0494
wﬂH!I‘.IE & Cut utting {W&f’} | 50 148 [958 .09
ﬂmrnhl:r & T::uthng (A&F) | 150 87 11436 (.99
| Electrical W/Shop (ELECT) | 100 37 26.10 008
[ Wood w:"slmp {W[Hll.'lj [0 37 2294 1, {!T
| Dthers ( Admin. Block) (ADM) | 200 . o . B

Table 3.17: Manpower Utilisation Factor and Timing Factors Used For (4r. 4
Actin |t_'|-' Cenfres ﬁ'il.l'll'lﬂ-‘ﬂ'!r ;;'HE_I';“; I-'kiiinpu_ww Litiliny
Utilisation Wailing Timie T
Factor Time Factor Factor
k. ) (Minutes) | (%) | (%)
Design & Engineering (D&E) | 0.75 40 12 B
| Tuming (TRN) (.80 |15 22 Al
Milllll;l; (MIL) 0.80 [ (i 22 LU
_'E'I.E_l:‘lll'lg_ﬂ'. L ulting (W&C) 0.85 72 13 B0
Assembly & Finishing (A&F) | 080 |10} 5 RO
Electrical W/Shop (ELECT) | 080 23 112 B
Wood WiShop (WooD) 1075 142 130 1L
Source: Enr!.ry 2007
Table X.18:  Material /Ilnventory Record Used For (r. 4
Tvpes of Material Forecast Actunl Smuoothing | Forcast
Juantity in Cuantity in Constant | Cruantity for
(Jr. 3 (Hr) Qir. 3 {(Hr} i, 4
'r-'|||-|.| Stee| Rl [Low Chiade) 6.92 50 0.99 |51
Miki ?tﬁ:l Rod (1 ||,|_JL Gde) | 56.949 55 .98 53
lh‘l]h.l Steel Bhee (Low Cimde) | 1220 25 099 25
Mild Steel Sheet (High Urade) | 72.80 78 0.95 (78
Wl SB.75 0} 0,96 3
Cable Wire Bl.3% Bl .97 82

Source: Survey 2007
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Table 3.19:

Cost of Purcliase, Holding and Set up of Material/lnventory Used

Ot 4
Types of Materinl | Purchase | Holding Set up Toial Lisape
CostUnit | CostUnil | CostfUnil lFar Price
(Average} | (Avernge) | (Average) | Purchase Ees ]
- (% ™ (M (M)
Ml Steel Riod 326 .65 (.88 32753 360,28
| (Low Girade)
Mild Steel Rod 360 .55 .78 387 46
{High Grage) | 361.33 -
Mild Steel Sheet | 455 |.25 1940 502 87
t (lowGnne) | 457.15 -
Mild Steel Sheet | 475 [.10 .90 524.70
| {High Cirade) A7 7.00
W 115 |20 (.95 1715 | 12687
Cable Wire 40 .45 0.23 4068 4475

Souree: Survey 20007

Table 3.20:  Average Monthly Salary of Manpower/Personnel Used For Qtr. 4
Activily Muonihly | Monithly | Monthly | Monthly | Monihly | Monthly | Mo
Centres Salary Salary Salary Salary Sualary Salary of
= .. ] .., (M (M (M | (M3 | Stalf
D&F 6,2H) 6,200 6, 700 3
TRN 10,200 | 7,700 | 5,200 o 3
MIL [, 200 7,70 i
W& |43, 2000 7.2 s
(A&F | 7,200 120 100 | 7200 9
ELECT | 6700 | 6200 6,200 3
WO 2 £, 2K 6,200 3
ADM {1, 2000 140,200 &, 700 8100 T2 i, 7R i

Source: Survey 2007




A21: Cost of Purchase, Installation, and Expected Usage Year of
Availalle Equipment in Production Section of the Company Used .

 ForQtr. 4
Equipment N I I mn Toial No of
il Equipment
Equipmnnl l:.m:re | DE Bl DE (2 DESDY |3
Purchase Cost (N3 | 9,500 10,000 8000,
_l_n_slnllatmn Cost (N3 | 2,000 2,000 2,500
Expected Usage Year | 2 2 2
| Equipment Code TRN M | TRN 42 2
Purchase Cosi IN-} 450,000 650,000
Installntion Cosi (M 75,00} | 200, (0
| Expected Usage Year | 10 I
Eqoipment Code MLL 011 - | =
Furchase Cost (M3 TO I
lnstallation Cost (N4 | (00,000
Expected Usage Year | 10
Equipment Code WDCOHH | WDC0Z | WDC M3 | 3 Sets
: Purchase Cost (M) 30,000 25000 400,008
Installntion Cost (N | 5000 504000 50060
Expecied Usage Year | 4 4 4
ALF Equipment Code ASF b0l ASF I | ASF 003 3 Sels
Purchase Cost (M 110,000 | 5,000 12,000
Installation Cost (N | 2,000 300 | 3,000
L. |Expecied UsageYenr |5 ____ |5 3
FLECT | Equipment Code ELE 001 I Set
| Purchase Cost (M) I 3,000
Installntion Cost (& 4 1K)
| Expected Usape Yeur | 4 5=
WOOD | Equipment Code WDWw 001 L
Purchase Cost () | 20,000
Installation Cost (M) 5000
Expected Usage Yenr | 5 E————

 Souree: Survey M7

Table 3.22:  Building Maintenance Cost and Utility Costs Used For O1tr. 4
Cost for Cost for Cost for
Otr, 1 (N9 | Otr. 2 (M) Otr. 3 (N}
Building Maintenance: 42,000 37000 36,830
Urilities: L&, 000 18,000 | 18240

Source: Survey 1007

95




Table 3.23:  Maintenance Cost of Tools & Equipment in Production Sections
Usedd For Chir, 4

Activity Maintenance Cost | Maintenance Cost for | Muintenance Cost
Centres Tor Chr. 1 (M3 Qtr. 2 (M | Tor Qtr. 3 (M
10,000 14, 51H) | S.000
= 18,000 20,000 19,500
12,000 18,000 A
W&C 1,000 11,500 10,600
E | 6,000 6,500 f 500
ELECT 10,000 11,000 ~inzo0
| WOOD 12,300 12,000 11,250

Source: Survey 2007

Table 3.24:  Management Values and Decisions on Manpower Used For Qtr. 4

Activity | Likely Salary for | Likely hourly cost for | Cost of Transfer a
Contres | New Manpower (N} | Part Time Manpower (¥) | Manpower ()
DEE | 6000 200 i.a

TRN B 000 200 [ O

MIL 5,000 LSS . oo

| W&C 1,500 _200 ; 00
A&F __ 6300 130 i R .| N
ELECT | 6,000 B 1 S N
Wwoon 5,040) 150 100

Hl;rur:-::"ﬁnr'.-ey 007

Table 3.25:  Management Valv a0 ' Decisions with Relation 1o Tools and
Equipment Used For €, 4

Activity | Likely Cost of o unit | Likely Cost/hr of Hiring | Likely  Cost/hr of
cCenires | Fquipment (M) | o woit Equipment () | Contracting oul s fob (94
D&E T, (D 230 150
TRN A, THHD n.a SO0
MIL ~ 750,HH) _ n.a S0
WwW&C 35,AHH} M} O
A&F 15,000 S(H) T00
ELECT | 15000 400 600
WoOn 25,(HH0 L 6N

Source: Su rvey 2007




Table 3.26:

Operational Sequence. Processing Time and Material to be Used for Jobs ;"rﬂ-:alul-u!h

dob Code Arrival Dperational Sequence With Estimated Processing Time (Hr) ¥aterial (dnventory To be used with Quantity
Drare ™ 75 3 aw it
| Crperation Operaran Ciperation Orperatbon Orperation
LU G 1INZ00T | DE (4) W (5 TRM () MLL (5} AF i3 MEH (5 MRL (2] |
[TH B4INZ00T | DE (4} TRN (8) AF {3) Nil il | -
LT 912007 | DE (4 WC (3 WILL (3) TR {T) AF Y - MEH (6 MBRL () |
(IR 10102007 | DE (43 MLL i6) AF 3 | - MEH 43 I
LK RS 1012007 | DE (43 W {4) TRN (TH | AF %) il
THHTHNG 181072007 | DE (4} | W (% | MLL 16} AF 5 MEH (12 |
| HKHET 19102007 | DE (43 WC {4) | TRN (T AF [ 3) | MH |
TS 41 INT | DE (43 TRM (8) AF |5 | |- MH |
L0 AT | DE (6) | W (B) AF (41 | MRL (3} MEH (8) | |
L IATWVINT | DE (53 W () THN vILL (T} AF M MIRH (17} MEL 10y | WoOD7m | CAB (L
11/001 051172007 | DE (6} WC {13) AF (i} | MRL(10) | MSH{12} | MSL{T} |
F1mng &1 12007 | DE {4 WO (T ELTTTIN | AF@) MEH i4) MSH (5} WODia) | CAB26)
11003 061172007 | DE {5) WC {22} AF (14} MRH(10) | MRL (18] | MSL(Z) |
11/004 O 1207 | DE (43 TRM (8) AF (3 il | M il |
11005 1TTDT | DE (4) TRM (8) MLL (% WC (4} AF (3] MEH (109  MRL (10 |
11700 15127 | DE {5) MLL (10} TRM {5 WC (4} AF N MEH 213 MEH {10} WO (103 CAB1E |
| 11/807 2N LM0T | DE (43 TRNM (T AF (3} il Mil Mil il ]
11/008 20111/2007 | DE (5) W (5 TRN (10 AF (5) MEH (6) MRL (4} MEH (8) woD (&) |
11009 201 1LMT | DE {43 TRN (8) MLL (/) WIC (4} | AF (4} MEH (&) MERL i4) -
1 N1 HT | DE (4) WC 43 AF (4} MHEL (4] MSH (H) S|
117011 22112007 _| DE {4) WC (1) AF (7} il LT
112 IXI2007 | DE (4) W (&) MLL {11 AF (E) MRH (5] |
11013 22/11/2007_| DE (4] MLL %) WE (3] AF (3) MRH (4]
rman 6122007 | DE i4) W™ ELECT {1ty  WOODI0) | AF (3} MEH (5] MEH (T WD (125 CAR (30
115002 WKIZ2007 | DE (4] TRM (#) MLL % W (b | AF (4} MREH (6] MEH (4 I
12003 11272007 | DE (4) W (15) AF (10) | MRL(7) | MSH (14)
12004 | 11272007 | DE (4) WE (4] ELECT (131 | WOOD(11) | AF (7) MRH (10 | MSH(10) | wOD(7) | CABIIT)
12005 | 181272007 | DE i4) WC (7 TRN (9) | MLL (%) AT (5) MRH (12) | MRL(10) | WODd) |

Source: Sur'l-fve_~,I 2007
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ey

Codes Related To Operational Sequence

Codes Belated To Material/lnventory

| inseried in the Brackets

| DE Dresign and Engincering Process | MSL | Mild Steel Sheet (Low Grade)
RN Fuming Process MSH | Mild Steel Sheet (High Grade)
ML Milling Operation MRL | Mild Steel Rod (Low Grade)
WC Welding and Cutting Process MRH | Mild Steel Rod (High Grade)
[ ELECT | Electrical Work WOD | Wood
(WOOD | Wood/Carpentry Work CABR | Cable Wire
AF Assembly and Finishing Process | () -
i} l'rur:\smg., Tumes (im Hour) are Quantity of the material are

put in the Brackels
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CHAPTER FOUR
RESULTS AND DISCUSSTONS

4.1 PRE-IMPLEMENTATION AN POST IMIPLEMENTATION

RESULTS

This section presents the results obtained from pre-implementation and during
implementation period of the model. The results from Qtr. | and (dr. 2 were pot
when the model has net been used and the production planming and control in the
company was based on the intuitive of the production manager, While the resulis from
tir. 3 and Cir. 4 emerged when the model along with the soltware are being used.
The results considered were Job Frequency, Variation between the Due Dates and the
Completion Dates, Capacity Liilisalion as well as Cash flow analysis, These results
were statistically analysed using Statistical Package for the Social Sciences (SPSS)
wd the implications of the results on the Production Planning and Control were also
discussed,
4.1 JOB FREQUENCY

here are eighty-cight (BR) jobs processed during the whole period (Qtr. 1, 2,
3 and 4). Table 4.1 and 4.2 show the frequency of the job with relation to Joh
Descriptions snd Quarterly distribution respectively.  Also Fig. 4.1 shows the

pictarial view of the job frequency with relation to the Quarters,
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|. Talile 4.1

Frequency with Relation to Job Deseription

Mame ol Job
Cumutathee
Fraquancy Pavgani Walel Paiceni Pangani

Vakd Wiate: Tank ] CI LT B0
Cylirder Boring 11 125 125 a0
Machire Parts 25 284 204 489
Locad Ceree 13 148 AL E: BELG
Shafl Culling 14 159 1659 a5
e dooix 3 34 14 Wi
Burglary Pronl 4 87 L aan
Bt Virdow 1 11 I BB
Matal Doar & Winidos 1 1.1 R a4
Tty ol G 3 34 34 843
Cilling of Pilkay | a4 a4 a1.7
Mol Cluwr i " T e
Feepar ol Chnr 1 11 11 1000
Total BB 1D 000

]
Table 4.2 Distribution of Johs on Quarterly Basis
Type of Quartar
Cumulatve
Frequency Parcant Valid Percent Parcanl
Valid  Cusarer 1 {Pre-usage

of Computern 21 238 239 238
Quearter 2 (Freusage of
Computer) 19 218 218 45 5
Quarter 3 (Postusage
of Compulen) 20 22.7 227 f8.2
Clueartar 4 (Posl-usags
of Compurer) 28 ala e 1000
Tolal a8 100.0 100.0

Todr




