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In
tro

d
u

ctio
n

D
o

cu
m

en
t S

tru
ctu

re
T

he contents of this report are determ
ined by the T

P
C

 B
enchm

ark C
 Standard Specification R

evision 3.4,
w

ritten and approved by the T
ransaction P

rocessing P
erform

ance C
ouncil (T

P
C

). T
he form

at of this report
is based on this specification. M

ost sections of this report begin w
ith the specification requirem

ents printed
in italic type, im

m
ediately follow

ed by the detail in plain type of how
 D

ell C
om

puter C
orporation com

plied
w

ith the specification. W
here extensive listings are required (such as listing of code), a note is included

w
hich references an appendix containing the listing.

B
en

ch
m

ark O
verview

T
P

C
 B

enchm
ark™

 C
 (T

P
C

-C
) is an O

L
T

P
 w

orkload. It is a m
ixture of read-only and update intensive

transactions that sim
ulate the activities found in com

plex O
L

T
P

 application environm
ents. It does so by

exercising a breadth of system
 com

ponents associated w
ith such environm

ents, w
hich are characterized by:

•
T

he sim
ultaneous execution of m

ultiple transaction types that span a breadth of com
plexity

•
O

n-line and deferred transaction execution m
odes

•
M

ultiple on-line term
inal sessions

•
M

oderate system
 and application execution tim

e
•

Significant disk input/output
•

T
ransaction integrity (A

C
ID

 properties)
•

N
on-uniform

 distribution of data access through prim
ary and secondary keys

•
D

atabases consisting of m
any tables w

ith a w
ide variety of sizes, attributes, and relationships

•
C

ontention on data access and update

T
he perform

ance m
etric reported by T

P
C

-C
 is a "business throughput" m

easuring the num
ber of orders

processed per m
inute. M

ultiple transactions are used to sim
ulate the business activity of processing an

order, and each transaction is subject to a response tim
e constraint.

T
he perform

ance m
etric for this benchm

ark is expressed in transactions-per-m
inute-C

 (tpm
C

). T
o be

com
pliant w

ith the T
P

C
-C

 standard, all references to tpm
C

 results m
ust include the tpm

C
 rate, the

associated price-per-tpm
C

, and the availability date of the priced configuration.

A
lthough these specifications express im

plem
entation in term

s of a relational data m
odel w

ith conventional
locking schem

e, the database m
ay be im

plem
ented using any com

m
ercially available database m

anagem
ent

system
 (D

B
M

S), database server, file system
, or other data repository that provides a functionally

equivalent im
plem

entation. T
he term

s "table", "row
", and "colum

n" are used in this docum
ent only as

exam
ples of logical data structures.

T
P

C
-C

 uses term
inology and m

etrics that are sim
ilar to other benchm

arks, originated by the T
P

C
 or others.

Such sim
ilarity in term

inology does not in any w
ay im

ply that T
P

C
-C

 results are com
parable to other

benchm
arks. T

he only benchm
ark results com

parable to T
P

C
-C

 are other T
P

C
-C

 results conform
ant w

ith
the sam

e revision.

D
espite the fact that this benchm

ark offers a rich environm
ent that em

ulates m
any O

L
T

P
 applications, this

benchm
ark does not reflect the entire range of O

L
T

P
 requirem

ents. In addition, the extent to w
hich a

custom
er can achieve the results reported by a vendor is highly dependent on how

 closely T
P

C
-C

approxim
ates the custom

er application. T
he relative perform

ance of system
s derived from

 this benchm
ark

does not necessarily hold for other w
orkloads or environm

ents. E
xtrapolations to any other environm

ent are
not recom

m
ended.
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B
enchm

ark results are highly dependent upon w
orkload, specific application requirem

ents, and system
s

design and im
plem

entation. R
elative system

 perform
ance w

ill vary as a result of these and other factors.
T

herefore, T
P

C
-C

 should not be used as a substitute for a specific custom
er application benchm

arking w
hen

critical capacity planning and/or product evaluation decisions are contem
plated.

S
ystem

 O
verview

T
he hardw

are configuration used in this T
P

C
-C

 test is a D
ell P

ow
erE

dge 6300 server driven by three D
ell

P
ow

erE
dge 2300 clients.  T

he clients and server are netw
orked together via a 100B

aseT
 hub. Five rem

ote
term

inal em
ulator (R

T
E

) system
s (P

ow
erE

dge 2100’s) em
ulate 18,750 users executing the standard T

P
C

-C
w

orkload. T
he R

T
E

’s are connected to the three clients at 10M
bit/sec, half duplex.  M

icrosoft N
T

4.0 Server
w

as the operating system
 used  - E

nterprise E
dition on the server and standard edition on the clients.

M
icrosoft SQ

L
 Server 7.0, E

nterprise E
dition w

as the database on the server m
achine.

T
he P

ow
erE

dge 6300 m
otherboard is based on the Intel 82450N

X
 chipset and can hold up to four

P
entium

®
 III X

eon™
  processors (500M

H
z w

ith 2 M
B

 L
2 cache on each).  T

he system
 has 7 hot plug

ready P
C

I I/O
 slots based on dual-peer 64-bit P

C
I buses.  Four of the slots are 64-bit and three are 32-bit.

T
he m

easured configuration used 4 G
bytes of R

A
M

, w
hich w

as achieved by using sixteen 256 M
byte

D
IM

M
s on the m

em
ory board.

T
he P

ow
erE

dge 6300 has tw
o integrated U

ltra2 L
V

D
 SC

SI controllers (based on  the A
daptec A

IC
-7890

chip) w
hich offer a peak transfer rate of 80 M

B
/s each. O

ne of the integrated controllers w
as cabled to the

internal hard drive backplane, w
hich contained one 9 G

B
 disk drive containing the operating system

. In
addition, six P

ow
erE

dge R
A

ID
 C

ontroller 2 (P
E

R
C

2) 4-channel controllers w
ere installed in six P

C
I slots

and connected to tw
enty-four P

ow
erV

ault 200S
 disk pods, w

hich hold 8 disks each.  O
f these 192 external

disks, 184 w
ere 9 G

B
 disks and contained the database data and the rem

aining 8 w
ere 18 G

B
 and contained

the transaction log.

E
ach of the clients had tw

o 400 M
H

z P
entium

 II processors w
ith 512 K

byte of L
2 cache, 512 M

byte of
R

A
M

, one 4.5 G
B

 hard disk and six Intel E
ther E

xpress P
ro 100/B

 ethernet adapters. O
n each client one of

the Intel ethernet adapters w
as connected to the server through a 100B

aseT
 hub and the other adapters

provided 5 netw
ork segm

ents to the R
T

E
 m

achines. T
he netw

ork interface cards betw
een C

lients and R
T

E
s

w
ere fixed at 10 M

bit/sec, half duplex. In the priced configuration, to m
eet the requirem

ent of m
axim

um
1024 em

ulated user per netw
ork segm

ent, tw
o of the Intel ethernet adapters on each client are replaced w

ith
A

daptec 6922 D
ual P

ort E
thernet adapters to give a total of seven segm

ents to handle the 6250 em
ulated

users per client.
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G
en

eral Item
s

T
est S

p
o

n
so

r
A

 statem
ent identifying the sponsor of the B

enchm
ark and any other com

panies w
ho have participated.

D
ell C

om
puter C

orporation w
as the test sponsor of this T

PC
 B

enchm
ark ™

 C
.

A
p

p
licatio

n
 C

o
d

e an
d

 D
efin

itio
n

 S
tatem

en
ts

T
he application program

 m
ust be disclosed. T

his includes, but is not lim
ited to, the code im

plem
enting the

five transactions and the term
inal input/output functions.

T
he application consists of a R

em
ote T

erm
inal E

m
ulator (R

T
E

) program
 em

ulating a set of users entering
T

PC
-C

 transactions through w
eb brow

sers, and com
m

unicating w
ith C

lient m
achines running the M

icrosoft
Internet Inform

ation Server (IIS) w
eb server. T

he C
lient m

achines use the B
E

A
 T

uxedo™
 transaction

m
onitor to com

m
unicate w

ith the database server m
achine.

T
he R

em
ote T

erm
inal E

m
ulator program

 is a custom
, m

ultithreaded, C
 program

 split into an R
T

E
 m

aster
program

 and an R
T

E
 slave program

. A
 single R

T
E

 m
aster program

 runs on one PE
2100 uniprocessor

Pentium
 Pro 200M

H
z m

achine and drives 15 R
T

E
 slave processes (one per netw

ork segm
ent), distributed

across 5 other PE
2100s.  T

he R
T

E
 m

aster consists of a m
ain program

 that creates and controls one thread
for each R

T
E

 slave process. T
hese threads com

m
unicate through nam

ed pipes to the R
T

E
 slave processes.

In turn, each R
T

E
 slave process consists of a m

ain program
 w

hich creates and controls one thread for each
user it w

ill em
ulate.  E

ach thread opens up a persistent socket to the w
eb server running on one of the C

lient
m

achines, then issues transactions according to the specified param
eters. T

ransaction data is stored in a data
structure w

hich is dum
ped to a binary file at the end of the run, or w

hen selected by the test operator.  T
he

R
T

E
 param

eters – login rate, ram
p up rate, run tim

e, screen update interval – as w
ell as the transaction

param
eters – m

ix, key tim
e, think tim

e, etc. – are specified in tw
o files. A

ll data from
 the run in progress,

including average tpm
C

 over the last 1, 5, 10 and 30 m
inutes are show

n on a single console.

O
n each C

lient m
achine IIS loads a  custom

 M
icrosoft Internet Inform

ation Server A
pplication

Program
m

ing Interface dynam
ic link library (ISA

PI D
L

L
) program

 that com
m

unicates w
ith the em

ulated
w

eb brow
sers through the H

T
T

P protocol and w
ith the database server through the T

uxedo transaction
m

onitor and the M
icrosoft D

B
L

IB
 interface. T

he ISA
PI D

L
L

, tpcc.dll, supplies fill-in screens to the user for
each transaction, then parses the data in each request, m

akes a T
uxedo call and hands the data to the

appropriate T
uxedo server. T

uxedo m
anages the request in its queue and then m

akes a D
B

L
IB

 call upon the
database server running M

S SQ
L

 Server. T
he resulting data is passed back to the tpcc.dll w

here it is
form

atted into H
T

M
L

 and sent back to the user’s brow
ser.  T

pcc.dll is a C
 program

 featuring efficient,
robust input handling and user screen m

anagem
ent.

T
he C

lient back end database connections are im
plem

ented w
ith a m

ultithreaded version of T
uxedo 6.3

C
ore Functionality Services for N

T
. T

w
o T

PC
-C

 transaction servers are im
plem

ented as separate
executables. O

ne server (T
M

D
L

) handles only the D
elivery transaction and the other (T

M
T

4) handles the
rem

aining four. M
ultiple instances of each transaction server are booted by T

uxedo prior to the start of the
sim

ulation. D
eferred D

elivery transactions are handled by asynchronous T
uxedo calls in w

hich control is
returned im

m
ediately to the ISA

PI D
L

L
 w

hile T
uxedo com

pletes the D
elivery database stored procedure.

T
he other 4 transactions are handled by synchronous T

uxedo calls w
hich don’t return to tpcc.dll until the

database access is com
plete.
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T
he w

eb C
lient and T

uxedo server code is listed in A
ppendix A

.

P
aram

eter S
ettin

g
s

Settings m
ust be provided for all custom

er-tunable param
eters and options w

hich have been changed from
the default found in actual products; including but not lim

ited to:
• 

D
atabase options

• 
R

ecover/com
m

it options
• 

C
onsistency/locking options

• 
System

 param
eter, application param

eters, and configuration param
eters.

T
his requirem

ent can be satisfied by providing a full listing of all param
eters and options.

A
ppendix C

 contains all the database, W
indow

s N
T

 Server, Internet Inform
ation Service and T

uxedo
param

eters used in this benchm
ark.

A
ppendix D

 contains the 180 day space calculations.

C
o

n
fig

u
ratio

n
 D

iag
ram

s
D

iagram
s of both the m

easured and priced system
 m

ust be provided, accom
panied by a description of the

differences.

Figures 1 and 2 respectively show
 the m

easured and priced full client/server configurations. T
he system

under test (SU
T

) in the m
easured system

 w
as identical to the priced one w

ith the exception that, to m
eet the

requirem
ent of m

axim
um

 1024 em
ulated user per netw

ork segm
ent, tw

o of the Intel ethernet adapters on
each client are replaced w

ith A
daptec 6922 D

ual P
ort E

thernet adapters to give a total of seven segm
ents to

handle the 6250 em
ulated users per client.
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F
igure 1:  M

easured C
onfiguration
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ow
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H
z w
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B

 L
2

4G
B
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A

M
1 9G

B
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 R
P

M
 L

V
D

 D
isk

1 Intel P
ro100+

 E
thernet N

IC
6 P

ow
erE

dge R
A

ID
  C

ontroller 2

24 P
ow

erV
ault 200S disk P

ods
184 9G

B
 10K

 R
P

M
 L

V
D

 SC
SI D

isks
8 18G

B
 10K

 R
P

M
 L

V
D

 SC
SI D

isks

3 P
E

2300 C
lients

E
ach:

2 P
entium

®
 II  400 M
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 D
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F
igure 2:  P

riced C
onfiguration
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 D
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C
lau

se 1 -- L
o

g
ical D

atab
ase D

esig
n

  R
elated

 Item
s

T
ab

le D
efin

itio
n

s
L

istings m
ust be provided for all table definition statem

ents and all other statem
ents used to set-up the

database. (8.1.2.1)

A
ppendix B

 contains the code used to define and load the database tables.

P
h

ysical O
rg

an
izatio

n
 o

f th
e D

atab
ase

T
he physical organization of tables and indices, w

ithin the database, m
ust be disclosed. (8.1.2.2)

T
he m

easured configuration used 192 disk drives. T
he organization is show

n in T
able 5: D

ata D
istribution

and in A
ppendix B

.

In
sert an

d
 D

elete O
p

eratio
n

s
It m

ust be ascertained that insert and/or delete operations to any of the tables can occur concurrently w
ith

the T
P

C
-C

 transaction m
ix. F

urtherm
ore, any restriction in the SU

T
 database im

plem
entation that

precludes inserts beyond the lim
its defined in C

lause 1.4.11 m
ust be disclosed. T

his includes the m
axim

um
num

ber of row
s that can be inserted and the m

axim
um

 key value for these new
 row

s. (8.1.2.3)

Insert and delete functionality w
as fully operational during the benchm

ark.

H
o

rizo
n

tal an
d

 V
ertical P

artitio
n

in
g

W
hile there are a few

 restrictions placed upon horizontal or vertical partitioning of tables and row
s in the

T
P

C
-C

 benchm
ark (see C

lause 1.6), any such partitioning m
ust be disclosed. (8.1.2.4)

P
artitioning w

as not used in this benchm
ark.

R
ep

licatio
n

R
eplication of tables, if used, m

ust be disclosed (see C
lause 1.4.6). (8.1.2.5)

R
eplication w

as not used in this benchm
ark.

T
ab

le A
ttrib

u
tes

A
dditional and/or duplicated attributes in any table m

ust be disclosed along w
ith a statem

ent on the im
pact

on perform
ance (see C

lause 1.4.7). (8.1.2.6)

N
o additional attributes w

ere used in this benchm
ark.
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C
lau

se 2 -- Tran
sactio

n
 an

d
 Term

in
al P

ro
files R

elated
 Item

s

R
an

d
o

m
 N

u
m

b
er G

en
eratio

n
T

he m
ethod of verification for the random

 num
ber generation m

ust be described.  (8.1.3.1)

R
andom

 num
bers for transaction distributions, etc., w

ere generated inside the R
T

E
 using  a L

ehm
er random

num
ber generator w

hich returns a pseudo-random
 real num

ber uniform
ly distributed betw

een 0.0 and 1.0.
T

he m
ethod is described in “R

andom
 N

um
ber G

enerators: G
ood O

nes A
re H

ard to Find”, by Steve P
ark

and K
eith M

iller in C
om

m
unications of the A

C
M

, O
ctober, 1988.  Sam

ple code is available from
ftp://cs.w

m
.edu/pub/rngs.tar.  D

uring the R
T

E
 audit the auditor verified generated random

 num
bers

conform
ed to required distributions.

S
creen

 L
ayo

u
t

T
he actual layouts of the term

inal input/output screens m
ust be disclosed.  (8.1.3.2)

T
he screen layouts are based on those in C

lauses 2.4.3, 2.5.3, 2.6.3, 2.7.3, and 2.8.3 of the T
PC

-C
 Standard

Specification. T
here are som

e very m
inor differences based on the fact that this is a w

eb client
im

plem
entation.

T
erm

in
al V

erificatio
n

T
he m

ethod used to verify that the em
ulated term

inals provide all the features described in C
lause 2.2.2.4

m
ust be explained.  A

lthough not specifically priced, the type and m
odel of the term

inals used for the
dem

onstration in 8.1.3.3 m
ust be disclosed and com

m
ercially available (including supporting softw

are and
m

aintenance).  (8.1.3.3)

T
he term

inal features w
ere verified by allow

ing the auditor to m
anually execute each of the five transaction

types, using M
icrosoft Internet E

xplorer version 3.0.

In
tellig

en
t T

erm
in

als
A

ny usage of presentation m
anagers or intelligent term

inals m
ust be explained.  (8.1.3.4)

C
om

m
ent 1: T

he intent of this clause is to describe any special m
anipulations perform

ed by a local
term

inal or w
orkstation to off-load w

ork from
 the SU

T
. T

his includes, but is not lim
ited to: screen

presentations, m
essage bundling, and local storage of T

P
C

-C
 row

s.
C

om
m

ent 2: T
his disclosure also requires that all data m

anipulation functions  perform
ed by the local

term
inal to provide navigational aids for transaction(s) m

ust also be described. W
ithin this disclosure, the

purpose of such additional function(s) m
ust be explained.

A
pplication code involved in the m

anipulation of data w
as run on the client.  Screen m

anipulation
com

m
ands in the form

 of H
T

M
L

 w
ere dow

nloaded to the w
eb brow

ser w
hich handled input and output

presentation graphics.  A
 listing of this code is included in A

ppendix A
.  M

icrosoft Internet Inform
ation

Service assisted in the processing and presentation of this data.

T
ran

sactio
n

 P
ro

files
T

he percentage of hom
e and rem

ote order-lines in the N
ew

-O
rder transactions m

ust be disclosed.  (8.1.3.5)
T

he percentage of N
ew

-O
rder transactions that w

ere rolled back as a result of an unused item
 num

ber
m

ust be disclosed.  (8.1.3.6)
T

he num
ber of item

s per orders entered by N
ew

-O
rder transactions m

ust be disclosed.  (8.1.3.7)
T

he percentage of hom
e and rem

ote P
aym

ent transactions m
ust be disclosed.  (8.1.3.8)

T
he percentage of P

aym
ent and O

rder-Status transactions that used non-prim
ary key (C

_L
A

ST
) access to
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the database m
ust be disclosed.  (8.1.3.9)

T
he percentage of D

elivery transactions that w
ere skipped as a result of an insufficient num

ber of row
s in

the N
E

W
-O

R
D

E
R

 table m
ust be disclosed.  (8.1.3.10)

T
able 1:  T

ransaction Statistics

T
ransaction

F
unction

V
alue

N
ew

 O
rder

H
om

e W
arehouse Item

s
      99.00%

R
em

ote W
arehouse Item

s
1.00%

R
olled B

ack T
ransactions

0.99%
A

verage L
ines P

er O
rder

        9.99
P

aym
ent

H
om

e W
arehouse

85.00%
R

em
ote W

arehouse
15.00%

N
on-P

rim
ary K

ey A
ccess

60.12%
O

rder S
tatus

N
on-P

rim
ary K

ey A
ccess

59.83%
D

elivery
S

kipped T
ransactions

0

T
ran

sactio
n

 M
ix

T
he m

ix (i.e., percentages) of transaction types seen by the SU
T

 m
ust be disclosed.  (8.1.3.11)

T
able 2:  T

ransaction M
ix

T
ransaction

P
ercentage

N
ew

 O
rder

44.88%
P

aym
ent

43.05%
O

rder Status
4.02%

D
elivery

4.02%
Stock L

evel
4.00%

D
eferred

 D
elivery M

ech
an

ism
T

he queuing m
echanism

 used to defer the execution of the D
elivery transaction m

ust be disclosed.
(8.1.3.12)

T
he client application  subm

its delivery transactions to asynchronous T
uxedo queues running on the client

m
achines. T

here w
ere m

ultiple delivery servers w
ith single execution threads running on each client

m
achine. T

hese delivery servers w
ere responsible for processing deliveries queued to T

uxedo and
subm

itting them
 to the database server.

T
he source code is listed in A

ppendix A
.
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C
lau

se 3 -- Tran
sactio

n
 an

d
 S

ystem
 P

ro
p

erties R
elated

 Item
s

A
C

ID
 T

ests
T

he results of the A
C

ID
 tests m

ust be disclosed along w
ith a description of how

 the A
C

ID
 requirem

ents
w

ere m
et.  T

his includes disclosing w
hich case w

as follow
ed for the execution of Isolation T

est 7. (8.1.4.1)

A
ll A

C
ID

 property tests w
ere successful. T

he executions are described below
.

A
tom

icity
T

he system
 under test m

ust guarantee that the database transactions are atom
ic; the system

 w
ill either

perform
 all individual operations on the data or w

ill assure that no partially com
pleted operations leave

any effects on the data.

C
om

pleted T
ransactions

A
 row

 w
as selected in a script from

 the w
arehouse, district and custom

er tables, and the balances noted. A
paym

ent transaction w
as started w

ith the sam
e w

arehouse, district and custom
er identifiers and a know

n
am

ount. T
he paym

ent transaction w
as com

m
itted and the row

s w
ere verified to contain correctly updated

balances.

A
borted T

ransactions
A

 row
 w

as selected in a script from
 the w

arehouse, district and custom
er tables, and the balances noted. A

paym
ent transaction w

as started w
ith the sam

e w
arehouse, district and custom

er identifiers and a know
n

am
ount. T

he paym
ent transaction w

as rolled back and the row
s w

ere verified to contain the original
balances.

C
onsistency

C
onsistency is the property of the application that requires any execution of a database transaction to take

the database from
 one consistent state to another, assum

ing that the database is initially in a consistent
state.

C
onsistency conditions one through four w

ere tested using a shell script to issue queries to the database.
T

he results of the queries verified that the database w
as consistent for all four tests.  A

 run w
as executed

under full load lasting over ten (10) m
inutes and included a checkpoint.  T

he shell script w
as executed

again. T
he result of the sam

e queries verified that the database rem
ained consistent after the run.

Isolation
Sufficient conditions m

ust be enabled at either the system
 or application level to ensure the required

isolation defined above (clause 3.4.1) is obtained.

Isolation tests one through seven w
ere executed using shell scripts to issue queries to the database. E

ach
script included tim

estam
ps to dem

onstrate the concurrency of operations. T
he results of the queries w

ere
captured to files. T

he captured files w
ere verified by the auditor to dem

onstrate the required isolation had
been m

et.

In addition, the phantom
 tests and the stock level tests w

ere executed and verified.

For Isolation test seven, case A
 w

as follow
ed.
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D
urability

T
he tested system

 m
ust guarantee durability: the ability to preserve the effects of com

m
itted transactions

and insure database consistency after recovery from
 any one of the failures listed in C

lause 3.5.3.

D
urable M

edia F
ailure

For convenience, durability from
 m

edia failure w
as dem

onstrated on a 10 W
arehouse database having

sim
ilar characteristics to the fully scaled database. T

he standard driving m
echanism

 w
as used to generate

the transaction load of 100 users for the L
oss of D

ata. T
he fully scaled database under full load w

ould also
have passed the follow

ing test.

L
oss of D

ata
L

oss of data w
as dem

onstrated on a 10 W
arehouse database for convenience.  T

he standard driving
m

echanism
 w

as used to generate the transaction load of 100 users for the test.  T
o dem

onstrate recovery
from

 a perm
anent failure of durable m

edia containing T
P

C
-C

 tables, the follow
ing steps w

ere executed:

1. 
A

 10 W
arehouse database w

as built having sim
ilar characteristics to the large

database.
2. 

T
he database w

as backed up using SQ
L

 Server backup facilities.
3. 

A
 sum

 of D
_N

E
X

T
_O

_ID
 w

as taken.
4. 

100 users w
ere logged in to the database and ran transactions.

5. 
O

ne disk drive in the array w
as rem

oved causing S
Q

L
 S

erver to shut dow
n.

6. 
S

Q
L

 S
erver w

as restarted and a dum
p of the transaction log w

as taken.
7. 

T
he 10 W

arehouse database w
as restored from

 backup.
8. 

T
he transaction log w

as restored and transactions rolled forw
ard.

9. 
A

 new
 count of D

_N
E

X
T

_O
_ID

 w
as taken.

10. T
his num

ber w
as com

pared w
ith the num

ber of new
 orders reported by the R

T
E

.

L
oss of L

og
L

oss of L
og w

as dem
onstrated on a 10 W

arehouse database for convenience.  T
he standard driving

m
echanism

 w
as used to generate the transaction load of 100 users for the test. T

o dem
onstrate recovery

from
 a perm

anent failure of durable m
edium

 containing SQ
L

 Server transaction log data, the follow
ing

steps w
ere executed:

1. 
A

 10 W
arehouse database w

as built having sim
ilar characteristics to the large

database.
2. 

T
he database w

as backed up using SQ
L

 Server backup facilities.
3. 

A
 sum

 of D
_N

E
X

T
_O

_ID
 w

as taken.
4. 

100 users w
ere logged in to the database and ran transactions.

5. 
O

ne disk drive holding the transaction log w
as rem

oved causing an N
T

 alert
m

essage, but causing no failures.
6. 

T
he R

T
E

 w
as shut dow

n norm
ally.

7. 
A

 new
 count of D

_N
E

X
T

_O
_ID

 w
as taken.

8. 
T

his num
ber w

as com
pared w

ith the num
ber of new

 orders reported by the R
T

E
.

Instantaneous Interruption and L
oss of M

em
ory

A
n instantaneous system

 interruption w
as caused by pow

ering off the Server.   T
his test w

as executed on a
fully scaled database of  1900 w

arehouses under a full load of  18750 users.  T
he follow

ing steps w
ere

executed:

1. 
A

 sum
 of D

_N
E

X
T

_O
_ID

 w
as taken.

2. 
18750 users w

ere logged in to the database and ran transactions for 5 m
inutes.
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3. 
A

 checkpoint w
as initiated.

4. 
A

fter com
pletion of the checkpoint, the S

erver w
as pow

ered off by norm
al m

eans,
causing instantaneous interruption.

5. 
T

he R
T

E
 w

as allow
ed to continue running. C

om
pleted transactions enroute from

 the
clients w

ere recorded. E
rror m

essages from
 the clients reporting loss of netw

ork to
the server began appearing in the R

T
E

 log and screen.
6. 

T
he R

T
E

 w
as eventually shut dow

n.
7. 

T
he server w

as pow
ered on again and rebooted.

8. 
 S

Q
L

 S
erver w

as restarted and autom
atically recovered.

9. 
A

 new
 count of D

_N
E

X
T

_O
_ID

 w
as taken.

10. 
T

his num
ber w

as com
pared w

ith the num
ber of new

 orders reported by the R
T

E
.
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C
lau

se 4 -- S
calin

g
 an

d
 D

atab
ase P

o
p

u
latio

n
 R

elated
 Item

s

T
ab

le C
ard

in
ality

T
he cardinality (e.g., the num

ber of row
s) of each table, as it existed at the start of the benchm

ark run (see
C

lause 4.2), m
ust be disclosed.  If the database w

as over-scaled and inactive row
s of the W

A
R

E
H

O
U

SE
table w

ere deleted (see C
lause 4.2.2), the cardinality of the W

A
R

E
H

O
U

SE
 table as initially configured and

the num
ber of row

s deleted m
ust be disclosed.  (8.1.5.1)

T
he database w

as originally built w
ith 1900 w

arehouses.   T
he perform

ance run used 1875 w
arehouses and

this is verified by runcheck

T
able 3:  T

able C
ardinality

T
able

C
ardinality as

B
enchm

arked
W

arehouse
1900

D
istrict

19000
C

ustom
er

57000000
H

istory
57000000

N
ew

O
rder

17100000
O

rders
57000000

O
rderLine

570001928
Item

100000
S

tock
190000000

D
eleted W

arehouses
0

C
o

n
stan

t V
alu

es
T

he follow
ing values w

ere used as constant value inputs to the N
U

R
and function for this benchm

ark.

T
able 4:  C

onstant V
alues

F
unction

C
onstant C

 V
alue

C
_L

A
ST

 (B
uild)

123
C

_L
A

ST
 (R

un)
208
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D
ata D

istrib
u

tio
n

T
he distribution of tables and logs across all m

edia m
ust be explicitly depicted for the tested and priced

system
s. (8.1.5.2)

T
he database w

as built using a total of 192 disks, 184  9G
B

  for data and 8 18G
B

 disk for transaction logs.
T

he data drives w
ere configured as hardw

are R
A

ID
 0.  L

ogs and backups w
ere hardw

are R
A

ID
 10.

C
ontrollers 0 thru 4 each have 3 containers w

ith 32 disk stripes, w
ith container 0 for C

ustom
er/S

tock,
container 1 for M

iscellaneous, and container 2 for backups.  C
ontroller 5 has container 0 for the logs on 4

disk stripes on 4 m
irrored disks , container 1 for C

ustom
er/Stock w

ith 24 disk stripes, and container 2 for
backup. T

he details are show
n in T

able 5.T
able 5: D

ata D
istribution

C
ontroller

D
rives

P
artition

Size
U

se
R

A
ID

Internal 0
9G

B
C

: &
 D

:
1000/7470M

B
O

S &
 SQ

L
N

one
D

ell P
E

R
C

2 – 0
9G

B
O

:
19488M

B
C

S_6
0

9G
B

P
:

16000M
B

M
ISC

_5
0

9G
B

Y
:

106784M
B

B
ackup_6

10
D

ell P
E

R
C

2 – 1
9G

B
M

:
19488M

B
C

S_5
0

9G
B

N
:

16000M
B

M
ISC

_4
0

9G
B

X
:

106784M
B

B
ackup_5

10
D

ell P
E

R
C

2 – 2
9G

B
K

:
19488M

B
C

S_4
0

9G
B

L
:

16000M
B

M
ISC

_3
0

9G
B

W
:

106784M
B

B
ackup_4

10
D

ell P
E

R
C

2 – 3
9G

B
I:

19488M
B

C
S_3

0
9G

B
J:

16000M
B

M
ISC

_2
0

9G
B

V
:

106784M
B

B
ackup_3

10
D

ell P
E

R
C

2 – 4
9G

B
G

:
19488M

B
C

S_2
0

9G
B

H
:

16000M
B

M
ISC

_1
0

9G
B

U
:

106784M
B

B
ackup_2

10
D

ell P
E

R
C

2 – 5
18G

B
Q

:
66400M

B
L

ogs
10

9G
B

E
:

19488M
B

C
S_1

0
9G

B
T

:
106784M

B
B

ackup_1
10

C
om

m
ent: D

etailed diagram
s for layout of database files on disks can w

idely vary, and it is difficult to
provide exact guideline suitable for all im

plem
entations. T

he intent is to provide sufficient detail to allow
independent reconstruction of the test database. T

he tw
o figures below

 are exam
ples of database layout

descriptions and are not intended to depict or im
ply any optim

al layout for the T
P

C
-C

 database.
8.1.5.3

A
 statem

ent m
ust be provided that describes:

1.
T

he data m
odel im

plem
ented by the D

B
M

S used (e.g., relational, netw
ork, hierarchical)

2.
T

he database interface (e.g., em
bedded, call level) and access language (e.g., SQ

L
, D

L
/1, C

O
B

O
L

read/w
rite) used to im

plem
ent the T

P
C

-C
 transactions. If m

ore than one interface/access language
is used to im

plem
ent T

P
C

-C
, each interface/access language m

ust be described and a list of w
hich

interface/access language is used w
ith w

hich transaction type m
ust be disclosed.

M
icrosoft SQ

L
 Server 7.0 is a relational D

B
M

S.
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T
he interface used w

as M
icrosoft S

Q
L

 S
erver stored procedures accessed w

ith R
em

ote P
rocedure C

alls
em

bedded in C
 code using the M

icrosoft D
B

L
IB

 interface.

P
artitio

n
 M

ap
p

in
g

T
he m

apping of database partitions/replications m
ust be explicitly described.

C
om

m
ent: T

he intent is to provide sufficient detail about partitioning and replication to allow
 independent

reconstruction of the test database.  (8.1.5.4)
A

n description of a database partitioning schem
e is presented below

 as an exam
ple. T

he nom
enclature of

this exam
ple w

as outlined using the C
U

ST
O

M
E

R
 table (in C

lause 8.1.2.1), and has been extended to use
the O

R
D

E
R

 and O
R

D
E

R
_L

IN
E

 tables as w
ell.

T
he database w

as not replicated.

180 D
ay S

p
ace C

alcu
latio

n
D

etails of the 180 day space com
putations along w

ith proof that the database is configured to sustain 8
hours of grow

th for the dynam
ic tables (O

rder, O
rder-L

ine, and H
istory) m

ust be disclosed (see C
lause

4.2.3). (8.1.5.5)

1. 
T

o calculate the space required to sustain the database log for 8 hours of grow
th at steady

state, the follow
ing steps w

ere follow
ed:

2. 
T

he free space on the log file w
as queried using D

B
C

C
 checktable(syslogs).

3. 
T

ransactions w
ere run against the database w

ith a full load of users.
4. 

T
he free space w

as again queried using D
B

C
C

 checktable(syslogs) .
5. 

T
he space used w

as calculated as the difference betw
een the first and second query.

6. 
T

he num
ber of N

E
W

-O
R

D
E

R
S w

as verified from
 an R

T
E

 report covering the entire run.
7. 

T
he space used w

as divided by the num
ber of N

E
W

-O
R

D
E

R
S giving a spaceused per N

E
W

-
O

R
D

E
R

 transaction.
8. 

T
he space used per transaction w

as m
ultiplied by the m

easured tpm
C

 rate tim
es 480 m

inutes.

T
he results of the above steps yielded a requirem

ent of 56.78 G
B

 (including m
irror) to sustain the log for 8

hours. Space available on the transaction log volum
e w

as 66.4 G
B

 (including m
irror), indicating that enough

storage w
as configured to sustain 8 hours of grow

th.

T
he sam

e m
ethodology w

as used to com
pute grow

th requirem
ents for dynam

ic tables O
rder, O

rder-L
ine

and H
istory.

T
he details of the 180-day space requirem

ent is show
n in A

ppendix D
.
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C
lau

se 5 -- P
erfo

rm
an

ce M
etrics an

d
 R

esp
o

n
se Tim

e R
elated

Item
s

M
easu

red
 T

p
m

C
M

easured tpm
C

 m
ust be reported. (8.1.6.1)

M
easured T

pm
C

23,460.57
P

rice per T
pm

C
$17.26

R
esp

o
n

se T
im

es
N

inetieth percentile, m
axim

um
 and average response tim

es m
ust be reported for all transaction types as

w
ell as for the M

enu response tim
e. (8.1.6.2)

T
able 6:  T

ransaction R
esponse T

im
es

T
ransaction

A
verage

90%
M

axim
um

N
ew

 O
rder

0.36
0.6

2.89
P

aym
ent

0.25
0.5

2.46
O

rder Status
0.28

0.5
2.92

Interactive D
elivery

0.11
  0.12

0.21
D

eferred D
elivery

       0.56
       0.97

2.59
Stock L

evel
1.63

2.3
3.13

M
enu

0.11
  0.12

0.74

T
h

in
k T

im
es &

 K
ey T

im
es

T
he m

inim
um

, the average, and the m
axim

um
  keying and think tim

es m
ust be reported for each

transaction type. (8.1.6.3)

T
able 7:  T

ransaction K
ey T

im
es

T
ransaction

M
inim

um
A

verage
M

axim
um

N
ew

 O
rder

     18.00
      18.01

       18.05
P

aym
ent

3.00
3.01

3.06
O

rder Status
2.00

2.00
2.04

D
elivery

2.00
2.00

2.04
S

tock L
evel

2.00
2.00

2.04

T
able 8:  T

ransaction T
hink T

im
es

T
ransaction

M
inim

um
A

verage
M

axim
um

N
ew

 O
rder

0.00
12.07

120.82
P

aym
ent

0.00
12.08

120.82
O

rder Status
0.00

10.10
100.81

D
elivery

0.00
5.10

  50.80
Stock L

evel
0.00

5.10
  50.80
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R
esp

o
n

se T
im

e D
istrib

u
tio

n
 C

u
rves

R
esponse T

im
e frequency distribution curves (see C

lause 5.6.1) m
ust be reported for each transaction type.

(8.1.6.4)

F
igure 3:  N

ew
 O

rder R
esponse T

im
e D

istribution

F
igure 4:  P

aym
ent R

esponse T
im

e D
istribution
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N
ew
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rd
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esp

o
n

se T
im
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2

P
aym

e
n

t R
e

s
p

o
n

s
e

 T
im

e
 (s

e
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A
verag

e 0.25

90%
 0.5
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F
igure 5:  O

rder Status R
esponse T

im
e D

istribution

F
igure 6:  D

elivery R
esponse T

im
e D

istribution
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O
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D
elivery R
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n
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A
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F
igure 7: Stock L

evel R
esponse T

im
e D

istribution

N
ew

-O
rder R

esponse T
im

e vs. T
hroughput G

raph

T
he perform

ance curve for response tim
es versus throughput (see C

lause 5.6.2) m
ust be reported for the

N
ew

-O
rder transaction. (8.1.6.5)

F
igure 8:  N

ew
 O

rder R
esponse T

im
e vs. T

hroughput
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A
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ax T

h
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u
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h
p

u
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N
ew

-O
rd

er T
h

in
k T

im
e D

istrib
u

tio
n

 G
rap

h
T

hink T
im

e frequency distribution curves (see C
lause 5.6.3) m

ust be reported for the N
ew

-O
rder

transaction (8.1.6.6)

F
igure 9:  N

ew
 O

rder T
hink T

im
e D

istribution

S
tead

y-S
tate G

rap
h

A
 graph of throughput versus elapsed tim

e (see C
lause 5.6.5) m

ust be reported for the N
ew

-O
rder

transaction. (8.1.6.8)

F
igure 10:  N

ew
 O

rder T
hroughput vs. T

im
e
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S
tead

y-S
tate M

eth
o

d
o

lo
g

y
T

he m
ethod used to determ

ine that the SU
T had reached a steady state prior to com

m
encing the

m
easurem

ent interval (see C
lause 5.5) m

ust be described. (8.1.6.9)

Steady state w
as determ

ined using real tim
e m

onitor utilities from
 both the operating system

 and the R
T

E
.

Steady state w
as further confirm

ed by the throughput data collected during the run and graphed in Figure
10.

W
o

rk P
erfo

rm
ed

 D
u

rin
g

 S
tead

y S
tate

A
 description of how

 the w
ork norm

ally perform
ed during a sustained test (for exam

ple checkpointing,
w

riting redo/undo log records, etc.), actually occurred during the m
easurem

ent interval m
ust be reported.

(8.1.6.10)

T
he R

T
E

 generated the required input data to choose a transaction from
 the m

enu. T
his data w

as
tim

estam
ped.  T

he m
enu response for the requested transaction w

as verified and tim
estam

ped in the R
T

E
log files.

T
he R

T
E

 generated the required input data for the chosen transaction. It w
aited to com

plete the m
inim

um
required key tim

e before transm
itting the H

T
T

P
 request to the client. T

he transm
ission w

as tim
estam

ped.
T

he return of the screen w
ith the required response data w

as tim
estam

ped. T
he difference betw

een these
tw

o tim
estam

ps w
as the response tim

e for that transaction and w
as logged in the R

T
E

 log.

T
he R

T
E

 then w
aited the required think tim

e interval before repeating the process starting at selecting
another transaction from

 the m
enu.

T
he R

T
E

 transm
issions w

ere sent to the w
eb-based application program

 running on the client m
achines

through E
thernet L

A
N

s. T
hese w

eb clients m
anaged the em

ulated w
eb brow

ser interface as w
ell as all

requests to the database on the server. T
he applications com

m
unicated w

ith the database server over another
E

thernet L
A

N
 using the T

uxedo transaction m
onitor and M

icrosoft SQ
L

 Server D
B

L
IB

 library and R
P

C
calls.

T
o perform

 checkpoints at specific intervals, w
e set SQ

L
 Server recovery interval to the m

axim
um

allow
able value and w

rote a script to schedule m
ultiple checkpoints at specific intervals. B

y setting the
T

R
A

C
E

 FL
A

G
 #3502, SQ

L
 Server logged the checkpoint beginning and ending tim

e in the E
R

R
O

R
L

O
G

file. T
he script included a w

ait tim
e betw

een each checkpoint equal to the m
easurem

ent interval w
hich w

as
30 m

inutes. T
he checkpoint script w

as started m
anually after the R

T
E

 had all users logged in and sending
transactions.

A
t each checkpoint, M

icrosoft SQ
L

 Server w
rote to disk all m

em
ory pages that had been updated but not

yet physically w
ritten to disk. U

pon com
pletion of the checkpoint, M

icrosoft SQ
L

 Server w
rote a special

record to the recovery log to indicate that all disk operations had been satisfied to this point. T
he

positioning of the checkpoint w
as verified to be clear of the guard zones and is depicted on the graph in

Figure 8.

R
ep

ro
d

u
cib

ility M
eth

o
d

o
lo

g
y

A
 description of the m

ethod used to determ
ine the reproducibility of the m

easurem
ent results m

ust be
reported. (8.1.6.11)
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T
he R

T
E

 m
aster program

 w
as invoked w

ith the configuration file show
n in A

ppendix C
 - T

unable
P

aram
eters and the num

ber of users logged in and issuing transactions w
as ram

ped up from
 0 to 18750 over

4.0 m
inutes. W

e allow
ed the database to w

arm
 up and to reach a steady state for an additional 17.3 m

inutes,
including a checkpoint. T

he steady state w
as sustained for a 30-m

inute m
easurem

ent interval, including
checkpoint. O

ne second after the conclusion of the reproducibility interval the reproducibility interval
began. A

fter 30 m
inutes of steady state, including a checkpoint, the com

m
and w

as issued to the R
T

E
 to stop

issuing transactions and the users w
ere logged out of the w

eb server. T
he repeatable interval result w

as
w

ithin 0.13%
 of the reported interval result.

M
easu

rem
en

t In
terval

A
 statem

ent of the duration of the m
easurem

ent interval for the reported M
axim

um
 Q

ualified T
hroughput

(tpm
C

) m
ust be included. (8.1.6.12)

T
he m

easurem
ent interval w

as 30 m
inutes.

T
ran

sactio
n

 M
ix

8.1.6.13
T

he m
ethod of regulation of the transaction m

ix (e.g., card decks or w
eighted random

distribution) m
ust be described.  If w

eighted distribution is used and the R
T

E
 adjusts the w

eights
associated w

ith each transaction type, the m
axim

um
 adjustm

ents to the w
eight from

 the initial value m
ust

be disclosed. (8.1.6.13)

T
he R

T
E

 w
as given a w

eighted random
 distribution w

hich w
as not be adjusted during the run.

T
he percentage of the total m

ix for each transaction type m
ust be disclosed. (8.1.6.14)

T
able 9:  T

ransaction M
ix

T
ransaction

P
ercentage

N
ew

 O
rder

44.88%
P

aym
ent

43.05%
O

rder Status
  4.02%

D
elivery

  4.02%
Stock L

evel
  4.00%

O
th

er M
etrics

T
he percentage of N

ew
-O

rder transactions rolled back as a result of invalid item
 num

ber m
ust be

disclosed. (8.1.6.15)
T

he average num
ber of order-lines entered per N

ew
-O

rder transaction m
ust be disclosed. (8.1.6.16)

T
he percentage of rem

ote order-lines entered per N
ew

-O
rder transaction m

ust be disclosed. (8.1.6.17)
T

he percentage of rem
ote P

aym
ent transactions m

ust be disclosed. (8.1.6.18)
T

he percentage of custom
er selections by custom

er last nam
e in the P

aym
ent and O

rder-Status
transactions m

ust be disclosed. (8.1.6.19)
T

he percentage of D
elivery transactions skipped due to there being few

er than necessary orders in the
N

ew
-O

rder table m
ust be disclosed. (8.1.6.20)
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T
able 10:  T

ransaction Statistics

T
ransaction

F
unction

V
alue

N
ew

 O
rder

H
om

e W
arehouse Item

s
      99.00%

R
em

ote W
arehouse Item

s
1.00%

R
olled B

ack T
ransactions

0.99%
A

verage L
ines P

er O
rder

        9.99
P

aym
ent

H
om

e W
arehouse

85.00%
R

em
ote W

arehouse
15.00%

N
on-P

rim
ary K

ey A
ccess

60.12%
O

rder S
tatus

N
on-P

rim
ary K

ey A
ccess

59.83%
D

elivery
S

kipped T
ransactions

0

C
h

eckp
o

in
ts

T
he num

ber of checkpoints in the M
easurem

ent Interval, the tim
e in seconds from

 the start of the
M

easurem
ent Interval to the first checkpoint and the C

heckpoint Interval m
ust be disclosed. (8.1.6.21)

T
here w

as 1 checkpoint in the m
easurem

ent interval. It started 1091 sec after the start of the m
easurem

ent
interval. T

he checkpoint in the m
easurem

ent interval lasted 224 seconds.
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C
lau

se 6 -- S
U

T
, D

river, an
d

 C
o

m
m

u
n

icatio
n

 D
efin

itio
n

 R
elated

Item
s

R
T

E
 P

aram
eters

T
he R

T
E

 input param
eters, code fragm

ents, functions, etc. used to generate each transaction input field
m

ust be disclosed.  (8.1.7.1)
C

om
m

ent:  T
he intent is to dem

onstrate the R
T

E
 w

as configured to generate transaction input data as
specified in C

lause 2.

T
he R

T
E

 input param
eters are listed in A

ppendix C
 - T

unable P
aram

eters.

E
m

u
lated

 C
o

m
p

o
n

en
ts

It m
ust be dem

onstrated that the functionality and perform
ance of the com

ponents being em
ulated in the

D
river System

 are equivalent to that of the priced system
.  T

he results of the test described in C
lause

6.6.3.4 m
ust be disclosed. (8.1.7.2)

N
o com

ponents w
ere em

ulated.

B
en

ch
m

arked
 an

d
 T

arg
eted

 S
ystem

 C
o

n
fig

u
ratio

n
 D

iag
ram

s
A

 com
plete functional diagram

 of both the benchm
ark configuration and the configuration of the proposed

(target) system
 m

ust be disclosed.  A
 detailed list of all softw

are and hardw
are functionality being

perform
ed on the D

river System
, and its interface to the SU

T
 m

ust be disclosed (see C
lause 6.6.3.6).

(8.1.7.3)

T
he driver system

 perform
ed transaction data generation and com

m
unication to the client through the

standard w
eb brow

ser (H
T

T
P

) protocol. It also captured and tim
estam

ped the SU
T

 output data for post-
processing of the reported m

etrics. N
o other functionality w

as included on the driver system
.

Figures 1 &
 2 of this report contain detailed diagram

s of both the benchm
ark configuration and the priced

configuration.

N
etw

o
rk C

o
n

fig
u

ratio
n

T
he netw

ork configurations of both the tested services and the proposed (target) services w
hich are being

represented and a thorough explanation of exactly w
hich parts of the proposed configuration are being

replaced w
ith the D

river System
 m

ust be disclosed (see C
lause 6.6.4). (8.1.7.4)

T
he netw

ork configurations of the benchm
arked and priced configurations w

ere identical w
ith the exception

that, to m
eet the requirem

ent of m
axim

um
 1024 em

ulated user per netw
ork segm

ent, tw
o of the Intel

ethernet adapters on each client as m
easured are replaced w

ith A
daptec 6922 D

ual P
ort E

thernet adapters to
give a total of seven segm

ents to handle the 6250 em
ulated users per client.

N
etw

o
rk B

an
d

w
id

th
T

he bandw
idth of the netw

ork(s) used in the tested/priced configuration m
ust be disclosed. (8.1.7.5)

T
he bandw

idth of the tested and priced netw
orks w

ere as follow
s:

• 
10 B

aseT
 (10 M

bit/sec)  netw
ork segm

ents betw
een the R

T
E

/E
m

ulated U
sers and the C

lients.
• 

100 B
aseT

 (100 M
bit/sec) betw

een the C
lients and S

erver.
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O
p

erato
r In

terven
tio

n
If the configuration requires operator intervention (see C

lause 6.6.6), the m
echanism

 and the frequency of
this intervention m

ust be disclosed. (8.1.7.6)

T
his configuration does not require any operator intervention to sustain eight hours of the reported

throughput.
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C
lau

se 7 -- P
ricin

g
 R

elated
 Item

s

H
ard

w
are an

d
 S

o
ftw

are L
ist

A
 detailed list of hardw

are and softw
are used in the priced system

 m
ust be reported. E

ach separately
orderable item

 m
ust have vendor part num

ber, description, and release/revision level, and either general
availability status or com

m
itted delivery date. If package-pricing is used, vendor part num

ber of the
package and a description uniquely identifying each of the com

ponents of the package m
ust be disclosed.

P
ricing source(s) and effective date(s) of price(s) m

ust also be reported.  (8.1.8.1)

T
he total 5-year price of the entire configuration m

ust be reported, including: hardw
are, softw

are, and
m

aintenance charges. Separate com
ponent pricing is recom

m
ended. T

he basis of all discounts used m
ust

be disclosed. (8.1.8.2)

T
he details of the hardw

are and softw
are are reported in the front of this report as part of the executive

sum
m

ary. A
ll third party quotations are included at the end of this report as A

ppendix E
.

A
vailab

ility D
ate

T
he com

m
itted delivery date for general availability (availability date) of products used in the price

calculations m
ust be reported. W

hen the priced system
 includes products w

ith different availability dates,
the reported availability date for the priced system

 m
ust be the date at w

hich all com
ponents are com

m
itted

to be available.  (8.1.8.3)

H
ardw

are A
vailability D

ate:
June 1, 1999

Softw
are A

vailability D
ate:

June 1, 1999

M
easu

red
 T

p
m

C
A

 statem
ent of the m

easured tpm
C

, as w
ell as the respective calculations for 5-year pricing,

price/perform
ance (price/tpm

C
), and the availability date m

ust be included. (8.1.8.4)

M
axim

um
 Q

ualified T
hroughput:

 23,460.57 tpm
C

P
rice P

erform
ance M

etric:
$17.26/tpm

C

C
o

u
n

try S
p

ecific P
ricin

g
A

dditional C
lause 7 related item

s m
ay be included in the F

ull D
isclosure R

eport for each country specific
priced configuration. C

ountry specific pricing is subject to C
lause 7.1.7. (8.1.8.5)

T
his system

 is priced for the U
nited States of A

m
erica.

U
sag

e P
ricin

g
F

or any usage pricing, the sponsor m
ust disclose (8.1.8.6):

•
U

sage level at w
hich the com

ponent w
as priced.

•
A

 statem
ent of the com

pany policy allow
ing such pricing.

C
om

m
ent: U

sage pricing m
ay include, but is not lim

ited to, the operating system
 and database

m
anagem

ent softw
are.
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T
he com

ponent pricing based on usage is show
n below

:
• 

3  M
icrosoft W

indow
s N

T
 Server 4.0 L

icenses
• 

1  M
icrosoft W

indow
s N

T
 Server 4.0 E

nterprise E
dition L

icense
• 

1  M
icrosoft S

Q
L

 S
erver 7.0, E

nterprise E
dition, L

icense.
• 

1  M
icrosoft V

isual C
+

+
 32 bit E

dition
• 

5 Y
ear Support for H

ardw
are C

om
ponents.

S
ystem

 P
ricin

g
System

 pricing should include subtotals for the follow
ing com

ponents: Server H
ardw

are, Server Softw
are,

C
lient H

ardw
are, C

lient Softw
are, and N

etw
ork C

om
ponents used for term

inal connection (see C
lause

7.2.2.3).  C
lause 6.1 describes the Server and C

lient com
ponents.  A

n exam
ple of the standard pricing

sheet is show
n in A

ppendix B
. (8.1.8.7)

System
 pricing m

ust include line item
 indication w

here non-sponsoring com
panies’ brands are used.

System
 pricing m

ust also include line item
 indication of third party pricing.  See exam

ple in A
ppendix B

.
(8.1.8.8)

T
he details of the hardw

are and softw
are are reported in the front of this report as part of the executive

sum
m

ary. A
ll third party quotations are included at the end of this report as A

ppendix E
.
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C
lau

se 9 -- A
u

d
it R

elated
 Item

s

A
u

d
ito

r
T

he auditor’s nam
e, address, phone num

ber, and a copy of the auditor’s attestation letter indicating
com

pliance m
ust be included in the F

ull D
isclosure R

eport. (8.1.9.1)
A

 review
 of the pricing m

odel is required to ensure that all com
ponents required are priced (see C

lause
9.2.8).  T

he auditor is not required to review
 the final F

ull D
isclosure R

eport or the final pricing prior to
issuing the attestations letter. (8.1.9.2)

T
his T

P
C

-C
 benchm

ark has been audited by T
om

 Saw
yer of P

erform
ance M

etrics.

A
vailab

ility o
f th

e F
u

ll D
isclo

su
re R

ep
o

rt
T

he F
ull D

isclosure R
eport m

ust be readily available to the public at a reasonable charge, sim
ilar to the

charges for sim
ilar docum

ents by the test sponsor. T
he report m

ust be m
ade available w

hen results are
m

ade public. In order to use the phrase “
T

P
C

 B
enchm

ark™
 C

”
, the F

ull D
isclosure R

eport m
ust have

been subm
itted to the T

P
C

 A
dm

inistrator as w
ell as w

ritten perm
ission obtained to distribute sam

e.

R
equests for this T

P
C

 B
enchm

ark C
 Full D

isclosure R
eport should be sent to:

T
ransaction P

rocessing P
erform

ance C
ouncil

c/o Shanley P
ublic R

elations
777 N

orth First Street, Suite 6000
San Jose, C

A
 95112-6311

w
w

w
.tpc.org

or:

D
ell C

om
puter C

orporation
1 D

ell D
rive

R
ound R

ock, T
X

 78682
A

ttention: D
ave Jaffe
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A
u

d
ito

r’s L
etter o

f A
ttestatio

n

M
arch 26, 1999

T
ony Y

aptangco
M

anager, System
 P

erform
ance

D
ell C

om
puter C

orporation
O

ne D
ell W

ay
R

ound R
ock, T

X
  78682

I have verified the T
P

C
 B

enchm
ark™

 C
 client/server for the follow

ing configuration:

P
latform

:
D

ell P
ow

erE
dge 6300 Server

D
atabase M

anager:
M

icrosoft SQ
L

 Server E
nterprise E

dition 7.0

O
perating System

:
M

icrosoft W
indow

s N
T

 Server E
nterprise E

dition 4.0 (SP
4)

T
ransaction M

anager:
B

E
A

 T
U

X
E

D
O

 C
FS 6.3 for N

T

Server: D
ell P

ow
erE

dge 6300 Server

C
P

U
’s

M
em

ory
D

isks
90%

 R
esponse

tpm
C

4 P
entium

 III X
eon

@
 500 M

H
z

M
ain: 4 G

B
C

ache: 2M
B

184 @
 9 G

B
8 @

 18 G
B

0.60 sec
23,460.57

3 C
lients: D

ell P
ow

erE
dge 2300 (each)

2 P
entium

 II
@

 400 M
H

z
M

ain: 512 M
B

C
ache: 512 K

B
1 @

 4 G
B

N
a

na

In m
y opinion, these perform

ance results w
ere produced in com

pliance w
ith the T

P
C

 requirem
ents for

the benchm
ark. T

he follow
ing attributes of the benchm

ark w
ere given special attention:

• 
T

he transactions w
ere correctly im

plem
ented.

• 
T

he database files w
ere properly sized and populated.
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• 
T

he database w
as properly scaled w

ith 1,900 w
arehouses.  T

he m
easurem

ent used 1,875
w

arehouses; I verified that d_next_o_it and w
_ytd did not change for the unused

w
arehouses

• 
T

he A
C

ID
 properties w

ere m
et.

• 
T

he D
urability tests for loss-of-log and data-loss w

ere perform
ed on a 10-w

arehouse
system

.

• 
Input data w

as generated according to the specified percentages.

• 
E

ight hours of m
irrored log space w

as present on the tested system
.

• 
E

ight hours of grow
th space for the dynam

ic tables w
as present on the tested system

.

• 
T

he data for the 180 day space calculation w
as verified.

• 
T

he steady state portion of the test w
as 30 m

inutes.

• 
O

ne checkpoint w
as taken before the m

easured interval.

• 
O

ne checkpoint w
as taken during the m

easured interval.

• 
T

he checkpoints w
ere verified to be clear of the guard zone.

• 
T

he system
 pricing w

as checked for m
ajor com

ponents and m
aintenance.

A
uditor N

otes:

N
one.

Sincerely,

T
om

 Saw
yer

A
uditor
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Appendix A – Application Source Code

tpcc.dll ISAPI DLL Source Code

tpcc.def

LIBRARY      tpcc

DESCRIPTION  ’Dell TPC-C Client / Web Server’

EXPORTS
    GetExtensionVersion
    HttpExtensionProc
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tpcc.h
//---------------------tpcc.h: Dell TPC-C Client / Web Server-------------------------
//
// Copyright (c) 1998 Dell Computer Corporation, All Rights Reserved
//
// Author: Dave Jaffe               Last modified: 11/4/97
//
// Audited: Richard Gimarc  Performance Metrics Inc.  12/31/97
//
// header file for tpcc.dll MS ISAPI DLL for TPC-C Benchmark
//
#ifndef _TPCC_H_
#define _TPCC_H_

#include <windows.h>
#include <stdio.h>
#include <process.h>
#include <httpext.h>
#include <sys/types.h>
#include <sys/timeb.h>
#include <math.h>
#include <time.h>
//  tuxedo header
#include <tmenv.h>
#include <xa.h>
#include <atmi.h>

#include "html.h"
#include "trans.h"      // Transaction data structures

// Commands
enum _command
    {
    Login,
    NewOrderFormRequest,
    NewOrder,
    PaymentFormRequest,
    Payment,
    OrderStatusFormRequest,
    OrderStatus,
    DeliveryFormRequest,
    Delivery,
    StockLevelFormRequest,
    StockLevel,
    Logout
    };

char* command_name[] =
    {
    "Login",
    "NewOrderFormRequest",
    "NewOrder",
    "PaymentFormRequest",
    "Payment",
    "OrderStatusFormRequest",
    "OrderStatus",
    "DeliveryFormRequest",
    "Delivery",
    "StockLevelFormRequest",
    "StockLevel",
    "Logout"
    };

// Functions
BOOL ParseInput(char* pCMD, enum _command* Command, int* User, char** pInputs);

void ProcessLogin(char* cmd_input_str, char* html, BOOL* KeepConn);
int  ParseLogin(char* cmd_input_str, short* w_id, short* d_id);
void ProcessNewOrder(char* cmd_input_str, int User, char* html);
int  ParseNewOrder(char* cmd_input_str, NEW_ORDER_DATA* pNewOrderData);
void ProcessPayment(char* cmd_input_str, int User, char* html);
int  ParsePayment(char* cmd_input_str, PAYMENT_DATA* pPaymentData);
void ProcessOrderStatus(char* cmd_input_str, int User, char* html);
int  ParseOrderStatus(char* cmd_input_str, ORDER_STATUS_DATA* pOrderStatusData);
void ProcessDelivery(char* cmd_input_str, int User, char* html);
int  ParseDelivery(char* cmd_input_str, DELIVERY_DATA* pDeliveryData);
void ProcessStockLevel(char* cmd_input_str, int User, char* html);
int  ParseStockLevel(char* cmd_input_str, STOCK_LEVEL_DATA* pStockLevelData);
void ProcessLogout(int User);
void ReadTPCCRegParams();
BOOL OpenDeliveryLog();
void WriteErrorLog(char* message);
BOOL OpenErrorLog();
BOOL IsValidNonNegShort(char* str, short* number);
BOOL IsValidNonNegLong(char* str, long* number);
BOOL IsValidNonNegDouble(char* str, double* number);

// Transaction Monitor client functions
BOOL TMClientInit();
void TMClientExit();
int  TMNewOrder(NEW_ORDER_DATA* pNewOrder);
int  TMPayment(PAYMENT_DATA* pPayment);
int  TMOrderStatus(ORDER_STATUS_DATA* pOrderStatus);
int  TMDelivery(DELIVERY_DATA *pDel);
int  TMStockLevel(STOCK_LEVEL_DATA* pStockLevel);

//  tuxedo functions
static DWORD tls_idx;               // thread local storage index
static int IsTpInit();              // use TLS to determine if tpinit needs to be run
static void TPPrintError(char *msg);    // writes tperrno to logfile

// Critical sections
CRITICAL_SECTION login_crit_sec;
CRITICAL_SECTION TLS_crit_sec;

// MAX_USERS_ALL_CLIENTS is maximum number of users between all clients
#define MAX_USERS_ALL_CLIENTS 5120

// Variables read from registry key Software\TPCC on LocalMachine:

//    Client specific:
int max_users_this_client;  // Maximum number of users client can handle
                            //  (REG_DWORD: MaxUsersThisClient)
//    Same on all clients:
int n_warehouses_total;     // Number of warehouses in database
                            //   (REG_DWORD: NumberOfWarehouses)
char dll_path[250];         // HTTP path of tpcc.dll
                            //   (REG_SZ: DLLPath)
char log_path[250];         // Path for delivery and other logs
                            //   (REG_EXPAND: LogPath)

// Global variables
long NO_len_ot = sizeof(NEW_ORDER_DATA);
long PY_len_ot = sizeof(PAYMENT_DATA);
long OS_len_ot = sizeof(ORDER_STATUS_DATA);
long DL_len_ot = sizeof(DELIVERY_DATA);
long SL_len_ot = sizeof(STOCK_LEVEL_DATA);

// Return codes from TM stored procedure calls
#define SQL_ERROR       -1  // Usually incorrect C_ID or C_LAST
#define SUCCESS         0   // Success
#define DEADLOCK        1   // Still deadlocked after specified DEADLOCK_RETRYs
#define INVALID_ITEM    2   // Invalid item in NewOrder

#define DEADLOCK_WAIT   10
#define DEADLOCK_RETRY  5
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typedef struct
    {
    short w_id;
    short d_id;
    BYTE TransData[2048];
    char ButtonBar[2048];
    } UserData;

UserData* pUserData[MAX_USERS_ALL_CLIENTS];

FILE *fp_delivlog, *fp_errorlog;

LARGE_INTEGER freq, tick_count0;
double freqd;

// Error codes and associated error text from browser input parse routines
#define ERR_GENERIC             1
#define ERR_BLANK_WID           2
#define ERR_NONNUM_WID          3
#define ERR_BLANK_DID           4
#define ERR_NONNUM_DID          5
#define ERR_BLANK_CID           6
#define ERR_NONNUM_CID          7
#define ERR_BLANK_CWID          8
#define ERR_NONNUM_CWID         9
#define ERR_BLANK_CDID          10
#define ERR_NONNUM_CDID         11
#define ERR_BLANK_AMOUNT        12
#define ERR_NONNUM_AMOUNT       13
#define ERR_BLANK_CARRIER       14
#define ERR_NONNUM_CARRIER      15
#define ERR_BLANK_THRESHOLD     16
#define ERR_NONNUM_THRESHOLD    17
#define ERR_NONNUM_OL_S_WID     18
#define ERR_NONNUM_OL_I_ID      19
#define ERR_NONNUM_OL_QUAN      20
#define ERR_INCOMPLETE_OL       21
#define ERR_CUST_NAME_ID        22
#define ERR_AMT_TOO_LARGE       23

char* err_text[] =
    {
    "Success",
    "Generic error",
    "Blank warehouse id field",
    "Non-numeric or negative input in warehouse id field",
    "Blank district id field",
    "Non-numeric or negative input in district id field",
    "Blank customer id field",
    "Non-numeric or negative input in customer id field",
    "Blank customer warehouse id field",
    "Non-numeric or negative input in customer warehouse id field",
    "Blank customer district id field",
    "Non-numeric or negative input in customer district id field",
    "Blank amount field",
    "Non-numeric or negative input in amount field",
    "Blank carrier field",
    "Non-numeric or negative input in carrier field",
    "Blank threshold field",
    "Non-numeric or negative input in threshold field",
    "Non-numeric or negative input in supplying warehouse id field",
    "Non-numeric or negative input in item id field",
    "Non-numeric or negative input in quantity field",
    "Incomplete order line",
    "Either customer name or id must be entered",
    "Amount must be 9999.99 or less"
    };

#include "tmclient.c"           // transaction monitor client code

#endif // _TPCC_H_ not defined
//
//--------------------------------End of tpcc.h---------------------------------------
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trans.h
//--------------------trans.h: Dell TPC-C Client / Web Server-------------------------
//
// Copyright (c) 1997 Dell Computer Corporation, All Rights Reserved
//
// Author: Dave Jaffe               Last modified: 2/2/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
// transaction header file for tpcc.dll MS ISAPI DLL for TPC-C Benchmark

#ifndef _TRANS_H_
#define _TRANS_H_

// String length constants
#define ITEM_NAME_LEN               24
#define ADDRESS_LEN                 20
#define STATE_LEN                   2
#define ZIP_LEN                     9
#define FIRST_NAME_LEN              16
#define MIDDLE_NAME_LEN             2
#define LAST_NAME_LEN               16
#define PHONE_LEN                   16
#define CREDIT_LEN                  2
#define CUST_DATA_LEN               200
#define MAX_OL_NEW_ORDER_ITEMS      15
#define MAX_OL_ORDER_STATUS_ITEMS   15
#define DATETIME_LEN                19
#define DATE_LEN                    10

// transaction structures

typedef struct
    {
    short               ol_supply_w_id;
    short               ol_quantity;
    short               ol_stock;
    long                ol_i_id;
    double              ol_i_price;
    double              ol_amount;
    char                ol_i_name[ITEM_NAME_LEN+1];
    char                ol_brand_generic;
    } OL_NEW_ORDER_DATA;

typedef struct
    {
    short               ol_supply_w_id;
    short               ol_quantity;
    long                ol_i_id;
    double              ol_amount;
    char                ol_delivery_d[DATE_LEN+1];
    } OL_ORDER_STATUS_DATA;

typedef struct
    {
    short               w_id;
    short               d_id;
    short               o_ol_cnt;
    short               o_commit_flag;
    short               o_all_local;
    short               num_deadlocks;
    long                c_id;
    long                o_id;
    double              c_discount;
    double              w_tax;
    double              d_tax;

    double              total_amount;
    char                c_last[LAST_NAME_LEN+1];
    char                c_credit[CREDIT_LEN+1];
    char                o_entry_d[DATETIME_LEN+1];
    OL_NEW_ORDER_DATA   Ol[MAX_OL_NEW_ORDER_ITEMS];
    } NEW_ORDER_DATA;

typedef struct
    {
    short               w_id;
    short               d_id;
    short               c_d_id;
    short               c_w_id;
    short               num_deadlocks;
    long                c_id;
    double              h_amount;
    double              c_credit_lim;
    double              c_discount;
    double              c_balance;
    char                w_street_1[ADDRESS_LEN+1];
    char                w_street_2[ADDRESS_LEN+1];
    char                w_city[ADDRESS_LEN+1];
    char                w_state[STATE_LEN+1];
    char                w_zip[ZIP_LEN+1];
    char                d_street_1[ADDRESS_LEN+1];
    char                d_street_2[ADDRESS_LEN+1];
    char                d_city[ADDRESS_LEN+1];
    char                d_state[STATE_LEN+1];
    char                d_zip[ZIP_LEN+1];
    char                c_first[FIRST_NAME_LEN+1];
    char                c_middle[MIDDLE_NAME_LEN + 1];
    char                c_last[LAST_NAME_LEN+1];
    char                c_street_1[ADDRESS_LEN+1];
    char                c_street_2[ADDRESS_LEN+1];
    char                c_city[ADDRESS_LEN+1];
    char                c_state[STATE_LEN+1];
    char                c_zip[ZIP_LEN+1];
    char                c_phone[PHONE_LEN+1];
    char                c_credit[CREDIT_LEN+1];
    char                c_data[CUST_DATA_LEN+1];
    char                h_date[DATETIME_LEN+1];
    char                c_since[DATE_LEN+1];
    } PAYMENT_DATA;

typedef struct
    {
    short               w_id;
    short               d_id;
    short               o_carrier_id;
    short               o_ol_cnt;
    short               num_deadlocks;
    long                c_id;
    long                o_id;
    double              c_balance;
    char                c_first[FIRST_NAME_LEN+1];
    char                c_middle[MIDDLE_NAME_LEN+1];
    char                c_last[LAST_NAME_LEN+1];
    char                o_entry_d[DATETIME_LEN+1];
    OL_ORDER_STATUS_DATA    OlOrderStatusData[MAX_OL_ORDER_STATUS_ITEMS];
    } ORDER_STATUS_DATA;

typedef struct
    {
    short               w_id;
    short               o_carrier_id;
    LONGLONG            queued_time;
    long                o_id[10];
    } DELIVERY_DATA;

typedef struct
    {
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    short               w_id;
    short               d_id;
    short               threshold;
    short               num_deadlocks;
    long                low_stock;
    } STOCK_LEVEL_DATA;

#endif // _TRANS_H_ not defined
//
//--------------------------------End of trans.h--------------------------------------
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html.h

//--------------------html.h: Dell TPC-C Client / Web Server-------------------------
//
// Copyright (c) 1998 Dell Computer Corporation, All Rights Reserved
//
// Author: Dave Jaffe               Last modified: 9/4/97
//
// Audited: Richard Gimarc  Performance Metrics Inc. 9/24/97
//
// html header file for tpcc.dll MS ISAPI DLL for TPC-C Benchmark

char* ButtonBar =
    "<CENTER><TABLE><TR>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=NewOrderFormRequest>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(1) New Order\">\n"
    "</FORM>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=PaymentFormRequest>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(2) Payment\">\n"
    "</FORM>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=OrderStatusFormRequest>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(3) Order Status\">\n"
    "</FORM>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=DeliveryFormRequest>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(4) Delivery\">\n"
    "</FORM>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=StockLevelFormRequest>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(5) Stock\">\n"
    "</FORM>\n"
    "<TD>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=Logout>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<INPUT TYPE=SUBMIT VALUE=\"(9) Exit\">\n"
    "</FORM>\n"
    "</TR></TABLE></CENTER>\r\n";

char* ResponseHTML =
    "<HTML>\n"
    "<HEAD><TITLE>%s</TITLE></HEAD>\n"
    "<BODY>\n"
    "%s"
    "<PRE>\n"
    "%s"
    "</PRE>\n"
    "</BODY>\n"
    "</HTML>\n";

char* NewOrderForm =
    "<HTML>\n"
    "<HEAD><TITLE>New Order Form</TITLE></HEAD>\n"

    "<BODY>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=NewOrder>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<PRE>\n"
    "                                    New Order\n"
    "Warehouse: %04d"
    "   District:  <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=D_ID>"
    "                         Date:\n"
    "Customer:  <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=C_ID>"
    "   Name:                    Credit:      %%Disc:\n"
    "Order Number:           Number of Lines:           W_tax:         D_tax:\n\n"
    " Supp_W  Item_Id  Item Name                 Qty  Stock  B/G  Price    Amount\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W00>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I00>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q00>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W01>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I01>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q01>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W02>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I02>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q02>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W03>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I03>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q03>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W04>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I04>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q04>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W05>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I05>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q05>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W06>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I06>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q06>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W07>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I07>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q07>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W08>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I08>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q08>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W09>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I09>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q09>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W10>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I10>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q10>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W11>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I11>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q11>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W12>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I12>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q12>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W13>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I13>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q13>\n"
    " <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W14>   "
    "<INPUT TYPE=TEXT SIZE=6 MAXLENGTH=6 NAME=I14>                            "
    "<INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=Q14>\n"
    "</PRE>\n"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";

char* PaymentForm =
    "<HTML>\n"
    "<HEAD><TITLE>Payment Form</TITLE></HEAD>\n"
    "<BODY>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=Payment>\n"
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    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<PRE>\n"
    "                                      Payment\n"
    "Warehouse: %04d                          "
    "District: <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=D_ID>\n\n\n\n\n"
    "Customer: <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=C_ID>"
    "  Cust-Warehouse: <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=C_W_ID>"
    "  Cust-District: <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=C_D_ID>\n"
    "Name:   <INPUT TYPE=TEXT SIZE=17 MAXLENGTH=16 NAME=C_LAST>"
    "                            Since:\n"
    "                                                 Credit:\n"
    "                                                 %%Disc:\n"
    "                                                 Phone:\n"
    "Amount Paid:           $<INPUT TYPE=TEXT SIZE=7 MAXLENGTH=7 NAME=AMOUNT>"
    "      New Cust-Balance:\n"
    "Credit Limit:\n"
    "Cust-Data:\n"
    "</PRE>\n"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";

char* OrderStatusForm =
    "<HTML>\n"
    "<HEAD><TITLE>Order Status Form</TITLE></HEAD>\n"
    "<BODY>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=OrderStatus>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<PRE>\n"
    "                                   Order-Status\n"
    "Warehouse: %04d"
    "   District:  <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=D_ID>\n"
    "Customer:  <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=C_ID>   "
    "Name:  <INPUT TYPE=TEXT SIZE=17 MAXLENGTH=16 NAME=C_LAST>\n"
    "Cust-Balance:\n\n"
    "Order-Number:            Entry-Date:                      Carrier-Number:\n"
    "Supply-W     Item-Id    Qty     Amount      Delivery-Date\n"
    "</PRE>"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";

char* DeliveryForm =
    "<HTML>\n"
    "<HEAD><TITLE>Delivery Form</TITLE></HEAD>\n"
    "<BODY>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=Delivery>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<PRE>\n"
    "                                      Delivery\n"
    "Warehouse: %04d\n\n"
    "Carrier Number:  <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=CARRIER>\n\n"
    "Execution Status:\n"
    "</PRE>"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";

char* StockLevelForm =
    "<HTML>\n"
    "<HEAD><TITLE>Stock Level Form</TITLE></HEAD>\n"
    "<BODY>\n"
    "<FORM METHOD=GET ACTION=\"%s\">\n"

    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=StockLevel>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=%d>\n"
    "<PRE>\n"
    "                                   Stock-Level\n"
    "Warehouse: %04d   District:  %02d\n\n"
    "Stock Level Threshold:  <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=THRESHOLD>\n\n"
    "low stock:\n"
    "</PRE>\n"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";

char* LoginForm =
    "<HTML>\n"
    "<HEAD><TITLE>Dell TPC-C Client Login</TITLE></HEAD>\n"
    "<BODY>\n"
    "<H1>Dell TPC-C Client Login</H1>"
    "<FORM METHOD=GET ACTION=\"%s\">\n"
    "<INPUT TYPE=HIDDEN NAME=CMD VALUE=Login>\n"
    "<INPUT TYPE=HIDDEN NAME=USER VALUE=-1>\n"
    "Warehouse: <INPUT TYPE=TEXT SIZE=4 MAXLENGTH=4 NAME=W_ID><BR>\n"
    "District:  <INPUT TYPE=TEXT SIZE=2 MAXLENGTH=2 NAME=D_ID><BR>\n"
    "<INPUT TYPE=SUBMIT VALUE=Submit>\n"
    "<INPUT TYPE=RESET VALUE=Reset>\n"
    "</FORM>\n"
    "</BODY>\n"
    "</HTML>\n";
//
//--------------------------------End of html.h---------------------------------------
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tpcc.c
//-------------------tpcc.c: Dell TPC-C Client / Web Server---------------------------
//
// Copyright (c) 1998 Dell Computer Corporation, All Rights Reserved
//
// Author: Dave Jaffe/James Jordan          Last modified: 3/26/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
// source code for tpcc.dll MS ISAPI DLL for TPC-C Benchmark
//
#include "tpcc.h"
//
//
//--------------------------------DllMain---------------------------------------------
// called when DLL loads
//
BOOL WINAPI DllMain(HINSTANCE hInst, ULONG ulReason, LPVOID lpReserved)
    {
    switch(ulReason)
        {
        case DLL_PROCESS_ATTACH:
            {
            if(!OpenErrorLog()) return FALSE;
            WriteErrorLog("Opened error log");
            if(!ReadTPCCRegParams())
                {
                WriteErrorLog("TPCC registry key or value missing...exiting");
                return FALSE;
                }

            InitializeCriticalSection(&login_crit_sec);
            InitializeCriticalSection(&TLS_crit_sec);

            // Obtain frequency and initial count of 64-bit counter
            QueryPerformanceFrequency(&freq);
            freqd = (double) freq.QuadPart;
            QueryPerformanceCounter(&tick_count0);

            if(!TMClientInit()) return FALSE;

            break;
            }
        case DLL_PROCESS_DETACH:
            {
            TMClientExit();
            WriteErrorLog("Exiting");
            fclose(fp_errorlog);
            break;
            }
        default:
            break;
        }
    return TRUE;
    } // DllMain

//
//
//--------------------------------GetExtensionVersion---------------------------------
// called by IIS when DLL loads
//
BOOL WINAPI GetExtensionVersion(HSE_VERSION_INFO *pVer)
    {
    pVer->dwExtensionVersion = MAKELONG(HSE_VERSION_MINOR, HSE_VERSION_MAJOR);
    lstrcpyn(pVer->lpszExtensionDesc, "Dell TPC-C Client / Web Server",
        HSE_MAX_EXT_DLL_NAME_LEN);

    return TRUE;
    }  // GetExtensionVersion
//
//
//--------------------------------HttpExtensionProc-----------------------------------
// called by IIS for each request
//
DWORD WINAPI HttpExtensionProc(EXTENSION_CONTROL_BLOCK *pECB)
    {
    enum _command Command;
    int User;
    char* cmd_input_str;
    char html[4096];
    char response[4096];
    BOOL KeepConn = TRUE;
    DWORD len;

    // Get the input string  (assumes GET)
    if (ParseInput(pECB->lpszQueryString, &Command, &User, &cmd_input_str))
        {
        switch(Command)
            {
            case Login:
                ProcessLogin(cmd_input_str, html, &KeepConn);
                break;
            case NewOrderFormRequest:
                sprintf(html, NewOrderForm, dll_path, User, pUserData[User]->w_id);
                break;
            case NewOrder:
                ProcessNewOrder(cmd_input_str, User, html);
                break;
            case PaymentFormRequest:
                sprintf(html, PaymentForm, dll_path, User, pUserData[User]->w_id);
                break;
            case Payment:
                ProcessPayment(cmd_input_str, User, html);
                break;
            case OrderStatusFormRequest:
                sprintf(html, OrderStatusForm, dll_path, User, pUserData[User]->w_id);
                break;
            case OrderStatus:
                ProcessOrderStatus(cmd_input_str, User, html);
                break;
            case DeliveryFormRequest:
                sprintf(html, DeliveryForm, dll_path, User, pUserData[User]->w_id);
                break;
            case Delivery:
                ProcessDelivery(cmd_input_str, User, html);
                break;
            case StockLevelFormRequest:
                sprintf(html, StockLevelForm, dll_path, User, pUserData[User]->w_id,
                    pUserData[User]->d_id);
                break;
            case StockLevel:
                ProcessStockLevel(cmd_input_str, User, html);
                break;
            case Logout:
                ProcessLogout(User);
                sprintf(html, LoginForm, dll_path);
                KeepConn = FALSE;
                break;
            default:
                strcpy(html, "<HTML>ERROR: Command not recognized</HTML>");
                KeepConn = TRUE;
                break;
            }
        }
    else
        {
        strcpy(html, "<HTML> ERROR: Can’t parse input</HTML>");



Appendix A – Application Source Code

Dell Computer Corporation Full Disclosure Report Mar 28, 1999
Copyright Dell Computer Corporation

43

        }

    sprintf(response,
        "Content-Type: text/html\r\n"
        "Content-Length: %d\r\n"
        "%s\r\n",
        strlen(html),
        (KeepConn ? "Connection: Keep-Alive\r\n" : ""));

    strcat(response, html);

    len = strlen(response);

    pECB->ServerSupportFunction( pECB->ConnID, HSE_REQ_SEND_RESPONSE_HEADER,
        "200 OK", &len, (LPDWORD) response);

    pECB->dwHttpStatusCode=200; // 200 OK

    return (KeepConn ? HSE_STATUS_SUCCESS_AND_KEEP_CONN : HSE_STATUS_SUCCESS);

    } // HttpExtensionProc
//
//
//--------------------------------ParseInput------------------------------------------
// parse input string (URL) from browser
// determine command, user, and command input string (remainder of string)
// returns TRUE if successful, FALSE if parsing error
// forms of input string:  CMD=NewOrderFormRequest&USER=1234
//                         |                       |
//                         pCMD                    pUSER
//
//                         CMD=NewOrder&USER=1234&INPUT1=...
//                         |            |         |
//                         pCMD         pUSER     pINPUTS
//
BOOL ParseInput(char* pCMD, enum _command* pCommand, int* User, char** pInputs)
    {
    int i, len;
    char* pUSER;
    char cmd_str[32];
    char user_str[6];
    char* pTemp;

    // Check input string starts with CMD=
    if (strncmp(pCMD, "CMD=", 4)) return FALSE;

    // Copy command string to cmd_str, look up in array of command names
    pUSER = 1 + strchr(pCMD, ’&’);
    len = pUSER - pCMD - 5;
    strncpy(cmd_str, pCMD + 4, len);
    cmd_str[len] = ’\0’;
    for(i=0; i<=Logout; i++) if (!strcmp(command_name[i], cmd_str)) break;
    *pCommand = (enum _command) i;

    // Check next PARAM=value pair is USER
    if (strncmp(pUSER, "USER=", 5)) return FALSE;  // string does not contain USER=

    // Copy user string to user_str, convert to integer
    if ((pTemp = strchr(pUSER, ’&’)) == NULL) //  USER is end of input
        {
        strcpy(user_str, pUSER + 5);
        *pInputs = NULL;
        }
    else
        {
        len = pTemp - pUSER - 5;
        strncpy(user_str, pUSER + 5, len);
        user_str[len] = ’\0’;
        *pInputs = pTemp + 1;

        }

    *User = atoi(user_str);

    return TRUE;

    } // ParseInput
//
//
//--------------------------------ProcessLogin--------------------------------------
// process login request; assign user number; create user’s command button bar
//
void ProcessLogin(char* cmd_input_str, char* html, BOOL* KeepConn)
    {
    char text[256];
    short w_id, d_id;
    int User = -1;
    int rc, i;
    BOOL success = FALSE;

    *KeepConn = FALSE;

    // If input cannot be parsed or warehouse or district is out of range tell user
    // to re-submit
    if ((rc = ParseLogin(cmd_input_str, &w_id, &d_id)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);
    else if (!(0 < w_id && w_id <= n_warehouses_total))
        strcpy(text, "ERROR: Warehouse out of range - use Back button and resubmit");
    else if (!(0 < d_id && d_id <= 10))
        strcpy(text, "ERROR: District out of range - use Back button and resubmit");
    else // Everything checks out - assign the user a User number if client not full
        {
        // Find first open slot in UserData array and mark it taken
        EnterCriticalSection(&login_crit_sec);
        for (i=0; i < max_users_this_client; i++)
            {
            if (pUserData[i] == 0)
                {
                User = i;
                pUserData[i] = (UserData*) 1;
                break;
                }
            }
        LeaveCriticalSection(&login_crit_sec);

        if (User == -1) // No open slots - tell user to get lost
            strcpy(text,
                "ERROR: Max number of users has been reached - please retry later");

        else            // Success! - initialize User’s data
            {
            success = TRUE;
            // Assign user space for his data
            if(!(pUserData[User] = (UserData*) malloc(sizeof(UserData))))
                strcpy(text,
                    "ERROR: no space to allocate for this user - see sys admin");
            else
                {
                // Initialize User’s data area with w_id, d_id and button bar
                pUserData[User]->w_id = w_id;
                pUserData[User]->d_id = d_id;
                sprintf(pUserData[User]->ButtonBar, ButtonBar,
                    dll_path, User, dll_path, User, dll_path, User, dll_path, User,
                    dll_path, User, dll_path, User);

                sprintf(text, "Congratulations! You have successfully logged into "
                    "the Dell TPC-C Client!\n"
                    "User: %d  Thread: 0x%X  w_id: %d  d_id: %d\n",
                    User, GetCurrentThreadId(), w_id, d_id);

                *KeepConn = TRUE;
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                }
            }
        }

    sprintf(html, ResponseHTML, "TPC-C Main Menu",
        success ? pUserData[User]->ButtonBar : "", text);

    } // ProcessLogin
//
//
//--------------------------------ParseLogin------------------------------------------
// parse login input string
// determine w_id, d_id
// returns SUCCESS if successful, error code if parsing error
// form of input string: W_ID=1234&D_ID=12
//                       |         |
//                       pW        pD
//
int ParseLogin(char* pW, short* w_id, short* d_id)
    {
    int len;
    char* pD;
    char wid_str[6];

    pD = 1 + strchr(pW, ’&’);

    // Check input string
    if (strncmp(pW, "W_ID=", 5)) return ERR_GENERIC;    // first param not W_ID
    if ((len = pD - pW - 6) < 1) return ERR_BLANK_WID;  // blank W_ID field
    if (strncmp(pD, "D_ID=", 5)) return ERR_GENERIC;    // second param not D_ID
    if (strchr(pD, ’&’) != NULL) return ERR_GENERIC;    // D_ID not last PARAM
    if (*(pD+5) == ’\0’) return ERR_BLANK_DID;          // blank D_ID field

    // Copy W_ID string to wid_str, convert to integer, checking for non-numerics
    strncpy(wid_str, pW + 5, len);
    wid_str[len] = ’\0’;
    if (!IsValidNonNegShort(wid_str, w_id)) return ERR_NONNUM_WID;

    //convert D_ID string to integer, checking for non-numerics
    if (!IsValidNonNegShort(pD+5, d_id)) return ERR_NONNUM_DID;

    return SUCCESS;

    } // ParseLogin
//
//
//--------------------------------ProcessNewOrder-------------------------------------
// process NewOrder form
//
void ProcessNewOrder(char* cmd_input_str, int User, char* html)
    {
    int i,rc;
    char text1[2048];
    char text[2048];
    NEW_ORDER_DATA* pNO = (NEW_ORDER_DATA*) pUserData[User]->TransData;

    memset(pUserData[User]->TransData,’\0’,sizeof(pUserData[User]->TransData));
    pNO->w_id = pUserData[User]->w_id;

    if ((rc = ParseNewOrder(cmd_input_str, pNO)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);

    else
        {
        // call NewOrder database lookup
        rc = TMNewOrder(pNO);

        switch(rc)
            {
            case SUCCESS:
                pNO->total_amount *=

                    (1 + pNO->w_tax + pNO->d_tax) * (1 - pNO->c_discount);

                sprintf(text, "                                    New Order\n"
                    "Warehouse: %04d"
                    "   District: %02d                        Date: %s\n"
                    "Customer:  %04d"
                    "   Name: %-16s   Credit: %-2s   %%Disc: %05.2f\n"
                    "Order Number: %08d  Number of Lines: %02d        "
                    "W_tax: %05.2f   D_tax: %05.2f\n\n"
                    " Supp_W  Item_Id  Item Name                 Qty  Stock  B/G  "
                    "Price    Amount\n",
                    pNO->w_id, pNO->d_id, pNO->o_entry_d, pNO->c_id, pNO->c_last,
                    pNO->c_credit, 100.0*pNO->c_discount, pNO->o_id, pNO->o_ol_cnt,
                    100.0*pNO->w_tax, 100.0*pNO->d_tax);

                for(i=0; i < pNO->o_ol_cnt; i++)
                    {
                    sprintf(text1, "  %04d   %06d   %-24s  %02d    %03d    "
                        "%1c   $%06.2f  $%07.2f\n",
                        pNO->Ol[i].ol_supply_w_id,
                        pNO->Ol[i].ol_i_id,
                        pNO->Ol[i].ol_i_name,
                        pNO->Ol[i].ol_quantity,
                        pNO->Ol[i].ol_stock,
                        pNO->Ol[i].ol_brand_generic,
                        pNO->Ol[i].ol_i_price,
                        pNO->Ol[i].ol_amount
                        );
                    strcat(text, text1);
                    }

                for (i=pNO->o_ol_cnt; i<15; i++) strcat(text, "\n");
                sprintf(text1, "Execution Status: Transaction committed"
                    "                      Total:  $%08.2f\n", pNO->total_amount);
                strcat(text, text1);
                break;
            case DEADLOCK:
                strcat(text, "ERROR: DEADLOCK");
                break;
            case INVALID_ITEM:
                sprintf(text, "                                    New Order\n"
                    "Warehouse: %04d"
                    "   District:  %02d                         Date:\n"
                    "Customer:  %04d"
                    "   Name: %-16s   Credit: %-2s   %%Disc:\n"
                    "Order Number: %08d  Number of Lines:           "
                    "W_tax:        D_tax:\n\n"
                    " Supp_W  Item_Id  Item Name                 Qty  Stock  B/G  "
                    "Price    Amount\n",
                    pNO->w_id, pNO->d_id, pNO->c_id, pNO->c_last, pNO->c_credit,
                    pNO->o_id);
                strcat(text, "\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n"
                    "Execution Status: Item number is not valid");
                break;
            case SQL_ERROR:
                strcpy(text, "ERROR:  SQL Error");
                break;
            } // End switch
        } // End else

    sprintf(html, ResponseHTML, "New Order Response",pUserData[User]->ButtonBar,text);

    } // ProcessNewOrder
//
//
//--------------------------------ParseNewOrder---------------------------------------
// parse NewOrder input string
// fill in New Order data structure
// returns SUCCESS if successful, error code if parsing error
// form of input string:
//    D_ID=12&C_ID=1234&W00=1234&I00=123456&Q00=12&W02.... Q14=xx
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//    |       |         |        |          |
//    pD      pC        pW       pI         pQ
//
int ParseNewOrder(char* pD, NEW_ORDER_DATA* pNO)
    {
    int len, i, n_blanks;
    char str[7];
    char *pC, *pW, *pI, *pQ, *pTemp;
    BOOL last_line;

    pNO->o_all_local = TRUE;

    // Check input string starts with D_ID=
    if (strncmp(pD, "D_ID=", 5)) return ERR_GENERIC;

    // Copy D_ID string to str, convert to integer, checking for non-numerics
    pC = 1 + strchr(pD, ’&’);
    if ((len = pC - pD - 6) < 1) return ERR_BLANK_DID;          // blank D_ID field
    strncpy(str, pD + 5, len);
    str[len] = ’\0’;

    if (!IsValidNonNegShort(str, &pNO->d_id)) return ERR_NONNUM_DID; // non-num D_ID

    // Copy C_ID string to str, convert to integer, checking for non-numerics
    pW = 1 + strchr(pC, ’&’);
    if ((len = pW - pC - 6) < 1) return ERR_BLANK_CID;          // blank C_ID field
    strncpy(str, pC + 5, len);
    str[len] = ’\0’;
    if (!IsValidNonNegLong(str, &pNO->c_id)) return ERR_NONNUM_CID; // non-num C_ID

    // Parse triplets of Wnn, Inn, Qnn
    //   - item valid only if all 3 fields are valid
    //   - scan all lines; ignore all-blank lines
    //   - check all fields for non-numeric or negative input

    i=0;
    do
        {
        n_blanks = 0;
        last_line = FALSE;

        // Supplying w_id
        pI = 1 + strchr(pW, ’&’);
        if ((len = pI - pW - 5) < 1) ++n_blanks;            // blank Wxx field
        else
            {
            strncpy(str, pW + 4, len);
            str[len] = ’\0’;
            if (!IsValidNonNegShort(str, &pNO->Ol[i].ol_supply_w_id))
                return ERR_NONNUM_OL_S_WID;
            pNO->o_all_local &= (pNO->w_id == pNO->Ol[i].ol_supply_w_id);
            }

        // Item id
        pQ = 1 + strchr(pI, ’&’);
        if ((len = pQ - pI - 5) < 1) ++n_blanks;                // blank Ixx field
        else
            {
            strncpy(str, pI + 4, len);
            str[len] = ’\0’;
            if (!IsValidNonNegLong(str, &pNO->Ol[i].ol_i_id))
                return ERR_NONNUM_OL_I_ID;
            }

        // Quantity
        if ((pTemp = strchr(pQ, ’&’)) == NULL) // End of input
            {
            last_line = TRUE;
            pW = strchr(pQ, ’\0’);
            }
        else

            {
            pW = pTemp + 1;
            }
        if ((len = pW - pQ - (5 - last_line)) < 1 ) ++n_blanks;
        else
            {
            strncpy(str, pQ + 4, len);
            str[len] = ’\0’;
            if (!IsValidNonNegShort(str, &pNO->Ol[i].ol_quantity))
                return ERR_NONNUM_OL_QUAN;
            }

        if (n_blanks == 1 || n_blanks == 2) return ERR_INCOMPLETE_OL;

        if (n_blanks != 3) ++i;

        }  while (!last_line); // End do

    pNO->o_ol_cnt = i;

    return SUCCESS;

    } // ParseNewOrder
//
//
//--------------------------------ProcessPayment--------------------------------------
// process Payment form
//
void ProcessPayment(char* cmd_input_str, int User, char* html)
    {
    int rc;
    char text[2048];
    PAYMENT_DATA* pPmt = (PAYMENT_DATA*) pUserData[User]->TransData;

    memset(pUserData[User]->TransData,’\0’,sizeof(pUserData[User]->TransData));
    pPmt->w_id = pUserData[User]->w_id;

    if ((rc = ParsePayment(cmd_input_str, pPmt)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);

    else
        {
        // call Payment database lookup
        rc = TMPayment(pPmt);

        switch(rc)
            {
            case SUCCESS:
                sprintf(text, "                                      Payment\n"
                    "Date: %s\n\n"
                    "Warehouse: %04d                          "
                    "District: %02d\n"
                    "%-20s                     %-20s\n"
                    "%-20s                     %-20s\n"
                    "%-20s %-2s %5.5s-%4.4s       "
                    "%-20s %-2s %5.5s-%4.4s\n\n"
                    "Customer: %04d  Cust-Warehouse: %04d  Cust-District: %02d\n"
                    "Name:   %-16s %-2s %-16s     Since:  %s\n"
                    "        %-20s                     Credit: %-2s\n"
                    "        %-20s                     %%Disc:  %05.2f\n"
                    "        %-20s %-2s %5.5s-%4.4s       "
                    "Phone:  %-6.6s-%-3.3s-%-3.3s-%-4.4s\n\n"
                    "Amount Paid:          $%07.2f      New Cust-Balance: $%014.2f\n"
                    "Credit Limit:   $%013.2f\n\n"
                    "Cust-Data: %-50.50s\n"
                    "           %-50.50s\n"
                    "           %-50.50s\n"
                    "           %-50.50s\n",
                    pPmt->h_date, pPmt->w_id, pPmt->d_id,
                    pPmt->w_street_1, pPmt->d_street_1,
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                    pPmt->w_street_2, pPmt->d_street_2,
                    pPmt->w_city, pPmt->w_state, pPmt->w_zip, pPmt->w_zip+5,
                    pPmt->d_city, pPmt->d_state, pPmt->d_zip, pPmt->d_zip+5,
                    pPmt->c_id, pPmt->c_w_id, pPmt->c_d_id,
                    pPmt->c_first, pPmt->c_middle, pPmt->c_last, pPmt->c_since,
                    pPmt->c_street_1, pPmt->c_credit,
                    pPmt->c_street_2, 100.0*pPmt->c_discount,
                    pPmt->c_city, pPmt->c_state, pPmt->c_zip, pPmt->c_zip+5,
                    pPmt->c_phone, pPmt->c_phone+6 ,pPmt->c_phone+9, pPmt->c_phone+12,
                    pPmt->h_amount, pPmt->c_balance, pPmt->c_credit_lim,
                    pPmt->c_data, pPmt->c_data+50, pPmt->c_data+100,pPmt->c_data+150);
                break;
            case DEADLOCK:
                strcpy(text, "ERROR: DEADLOCK");
                break;
            case SQL_ERROR:
                strcpy(text, "ERROR:  SQL Error");
                break;
            } // End switch
        } // End else

    sprintf(html, ResponseHTML, "Payment Response",pUserData[User]->ButtonBar,text);

    } // ProcessPayment
//
//
//--------------------------------ParsePayment---------------------------------------
// parse Payment input string
// fill in Payment data structure
// returns SUCCESS if successful, error code if parsing error
// form of input string:
//   D_ID=12&C_ID=1234&C_W_ID=1234&C_D_ID=12&C_LAST=123..16&AMOUNT=1234.56
//   |       |         |           |         |              |
//   pD      pC        pCL         pCD       pCL            pA
//
//   (either C_ID or C_LAST must be blank)
//
int ParsePayment(char* pD, PAYMENT_DATA* pPmt)
    {
    int len;
    char str[7];
    char *pC, *pCW, *pCD, *pCL, *pA;
    BOOL c_id_blank = FALSE, c_last_blank = FALSE;

    // Check input string starts with D_ID=
    if (strncmp(pD, "D_ID=", 5)) return ERR_GENERIC;

    // Copy D_ID string to str, convert to integer, checking for non-numerics
    pC = 1 + strchr(pD, ’&’);
    if ((len = pC - pD - 6) < 1) return ERR_BLANK_DID;          // blank D_ID field
    strncpy(str, pD + 5, len);
    str[len] = ’\0’;
    if (!IsValidNonNegShort(str, &pPmt->d_id)) return ERR_NONNUM_DID;// non-num D_ID

    // Copy C_ID string to str, convert to integer, checking for non-numerics
    pPmt->c_id = 0;
    pCW = 1 + strchr(pC, ’&’);
    if ((len = pCW - pC - 6) < 1) c_id_blank = TRUE;        // blank C_ID field
    else
        {
        strncpy(str, pC + 5, len);
        str[len] = ’\0’;
        if (!IsValidNonNegLong(str, &pPmt->c_id)) return ERR_NONNUM_CID;
        }

    // Copy C_W_ID string to str, convert to integer, checking for non-numerics
    pCD = 1 + strchr(pCW, ’&’);
    if ((len = pCD - pCW - 8) < 1) return ERR_BLANK_CWID;       // blank C_W_ID field
    strncpy(str, pCW + 7, len);
    str[len] = ’\0’;
    if(!IsValidNonNegShort(str, &pPmt->c_w_id))return ERR_NONNUM_CWID;

    // Copy C_D_ID string to str, convert to integer, checking for non-numerics
    pCL = 1 + strchr(pCD, ’&’);
    if ((len = pCL - pCD - 8) < 1) return ERR_BLANK_CDID;       // blank C_D_ID field
    strncpy(str, pCD + 7, len);
    str[len] = ’\0’;
    if(!IsValidNonNegShort(str, &pPmt->c_d_id))return ERR_NONNUM_CDID;

    // Copy C_LAST string to c_last
    pA = 1 + strchr(pCL, ’&’);
    if ((len = pA - pCL - 8) < 1)  c_last_blank = TRUE; // blank C_LAST field
    // both C_ID and C_LAST are blank or both are filled in (error either way)
    if (c_id_blank == c_last_blank) return ERR_CUST_NAME_ID;
    strncpy(pPmt->c_last, pCL + 7, len);
    pPmt->c_last[len] = ’\0’;

    // Copy AMOUNT string to str, convert to double, checking for non-numerics
    strcpy(str, pA + 7);
    if (!strlen(str)) return ERR_BLANK_AMOUNT;              // blank AMOUNT field
    if (!IsValidNonNegDouble(str, &pPmt->h_amount)) return ERR_NONNUM_AMOUNT;
    if (pPmt->h_amount > 9999.99) return ERR_AMT_TOO_LARGE; // amount is too large

    return SUCCESS;

    } // ParsePayment
//
//
//--------------------------------ProcessOrderStatus----------------------------------
// process OrderStatus form
//
void ProcessOrderStatus(char* cmd_input_str, int User, char* html)
    {
    int rc, i;
    char text[2048], ol_text[100];
    ORDER_STATUS_DATA* pOS = (ORDER_STATUS_DATA*) pUserData[User]->TransData;

    memset(pUserData[User]->TransData,’\0’,sizeof(pUserData[User]->TransData));
    pOS->w_id = pUserData[User]->w_id;
    if ((rc = ParseOrderStatus(cmd_input_str, pOS)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);

    else
        {
        // call OrderStatus database lookup
        rc = TMOrderStatus(pOS);

        switch(rc)
            {
            case SUCCESS:
                sprintf(text, "                                   Order-Status\n"
                    "Warehouse: %04d   District: %02d\n"
                    "Customer: %04d   Name: %-16s %-2s %-16s\n"
                    "Cust-Balance: $%09.2f\n\n"
                    "Order-Number: %08d   Entry-Date: %-19s   Carrier-Number: %02d\n"
                    "Supply-W     Item-Id    Qty     Amount      Delivery-Date\n",
                    pOS->w_id, pOS->d_id,
                    pOS->c_id, pOS->c_first, pOS->c_middle, pOS->c_last,
                    pOS->c_balance,
                    pOS->o_id, pOS->o_entry_d, pOS->o_carrier_id);

                for (i=0; i<pOS->o_ol_cnt; i++)
                    {
                    sprintf(ol_text,
                        "  %04d       %06d     %02d     $%08.2lf      %-10s\n",
                        pOS->OlOrderStatusData[i].ol_supply_w_id,
                        pOS->OlOrderStatusData[i].ol_i_id,
                        pOS->OlOrderStatusData[i].ol_quantity,
                        pOS->OlOrderStatusData[i].ol_amount,
                        pOS->OlOrderStatusData[i].ol_delivery_d);
                    strcat(text, ol_text);
                    }



Appendix A – Application Source Code

Dell Computer Corporation Full Disclosure Report Mar 28, 1999
Copyright Dell Computer Corporation

47

                break;
            case DEADLOCK:
                strcat(text, "ERROR: DEADLOCK");
                break;
            case SQL_ERROR:
                strcpy(text, "ERROR:  SQL Error");
                break;
            } // End switch
        } // End else

    sprintf(html,ResponseHTML,"OrderStatus Response",pUserData[User]->ButtonBar,text);

    } // ProcessOrderStatus
//
//
//--------------------------------ParseOrderStatus-----------------------------------
// parse OrderStatus input string
// fill in OrderStatus data structure
// returns SUCCESS if successful, error code if parsing error
// form of input string:
//   D_ID=12&C_ID=1234&C_LAST=1234567890123456
//   |       |         |
//   pD      pC        pCL
//
//   (either C_ID or C_LAST must be blank)
//
int ParseOrderStatus(char* pD, ORDER_STATUS_DATA* pOS)
    {

    int len;
    char str[7];
    char *pC, *pCL;
    BOOL c_id_blank = FALSE, c_last_blank = FALSE;

    // Check input string starts with D_ID=
    if (strncmp(pD, "D_ID=", 5)) return ERR_GENERIC;

    // Copy D_ID string to str, convert to integer, checking for non-numerics
    pC = 1 + strchr(pD, ’&’);
    if ((len = pC - pD - 6) < 1) return ERR_BLANK_DID;          // blank D_ID field
    strncpy(str, pD + 5, len);
    str[len] = ’\0’;
    if (!IsValidNonNegShort(str, &pOS->d_id)) return ERR_NONNUM_DID; // non-num D_ID

    // Copy C_ID string to str, convert to integer, checking for non-numerics
    pOS->c_id = 0;
    pCL = 1 + strchr(pC, ’&’);
    if ((len = pCL - pC - 6) < 1) c_id_blank = TRUE;        // blank C_ID field
    else
        {
        strncpy(str, pC + 5, len);
        str[len] = ’\0’;
        if (!IsValidNonNegLong(str, &pOS->c_id)) return ERR_NONNUM_CID;//non-num C_ID
        }

    // Copy C_LAST string to c_last
    strcpy(pOS->c_last, pCL + 7);
    if (!strlen(pOS->c_last)) c_last_blank = TRUE;  // blank C_LAST field
    // both are blank or both are filled in (error either way)
    if (c_id_blank == c_last_blank) return ERR_CUST_NAME_ID;
    return SUCCESS;
    } // ParseOrderStatus
//
//
//--------------------------------ProcessDelivery------------------------------------
// process Delivery form
//
void ProcessDelivery(char* cmd_input_str, int User, char* html)
    {
    int rc;

    char text[256];
    struct _timeb queued;
    DELIVERY_DATA* pDel = (DELIVERY_DATA*) pUserData[User]->TransData;

    memset(pUserData[User]->TransData,’\0’,sizeof(pUserData[User]->TransData));
    pDel->w_id = pUserData[User]->w_id;

    // milliseconds since 1/1/70
    _ftime(&queued);
    pDel->queued_time = (LONGLONG) 1000*queued.time + queued.millitm;

    if ((rc = ParseDelivery(cmd_input_str, pDel)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);

    else
        {
        // call Delivery database lookup
        rc = TMDelivery(pDel);
        switch(rc)
            {
            case SUCCESS:
                sprintf(text, "                                      Delivery\n"
                "Warehouse: %04d\n\n"
                "Carrier Number: %02d\n\n"
                "Execution Status: Delivery has been queued\n",
                    pDel->w_id, pDel->o_carrier_id);
                break;
            case DEADLOCK:
                strcat(text, "ERROR: DEADLOCK");
                break;
            case SQL_ERROR:
                strcpy(text, "ERROR:  SQL Error");
                break;
            } // End switch

        } // End else

    sprintf(html,ResponseHTML,"Delivery Response",pUserData[User]->ButtonBar,text);

    } // ProcessDelivery
//
//
//--------------------------------ParseDelivery-----------------------------------
// parse Delivery input string
// fill in Delivery data structure
// returns SUCCESS if successful, error code if parsing error
// form of input string:
//   CARRIER=12
//   |
//   pCAR
//
int ParseDelivery(char* pCAR, DELIVERY_DATA* pDel)
    {

    char str[7];

    // Check input string starts with CARRIER=
    if (strncmp(pCAR, "CARRIER=", 8)) return ERR_GENERIC;

    // Copy CARRIER string to str, convert to integer, checking for non-numerics
    strcpy(str, pCAR + 8);
    if (!strlen(str)) return ERR_BLANK_CARRIER;     // blank CARRIER field
    if (!IsValidNonNegShort(str, &pDel->o_carrier_id))
        return ERR_NONNUM_CARRIER; // CARRIER field is negative or invalid
    return SUCCESS;
    } // ParseDelivery
//
//--------------------------------ProcessStockLevel-----------------------------------
// process StockLevel form
//
void ProcessStockLevel(char* cmd_input_str, int User, char* html)
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    {
    int rc;
    char text[256];
    STOCK_LEVEL_DATA* pSL = (STOCK_LEVEL_DATA*) pUserData[User]->TransData;

    memset(pUserData[User]->TransData,’\0’,sizeof(pUserData[User]->TransData));
    pSL->w_id = pUserData[User]->w_id;
    pSL->d_id = pUserData[User]->d_id;
    if ((rc = ParseStockLevel(cmd_input_str, pSL)) != SUCCESS)
        sprintf(text, "ERROR: %s", err_text[rc]);

    else
        {
        // call StockLevel database lookup
        rc = TMStockLevel(pSL);

        switch(rc)
            {
            case SUCCESS:
                sprintf(text, "                                      Stock-Level\n"
                    "Warehouse: %04d   District: %02d\n\n"
                    "Stock Level Threshold: %02d\n\n"
                    "low stock: %03d\n",
                    pSL->w_id, pSL->d_id, pSL->threshold, pSL->low_stock);
                break;
            case DEADLOCK:
                strcat(text, "ERROR: DEADLOCK");
                break;
            case SQL_ERROR:
                strcpy(text, "ERROR:  SQL Error");
                break;
            } // End switch
        } // End else

    sprintf(html,ResponseHTML,"StockLevel Response",pUserData[User]->ButtonBar,text);

    } // ProcessStockLevel
//
//
//--------------------------------ParseStockLevel-----------------------------------
// parse StockLevel input string
// fill in StockLevel data structure
// returns SUCCESS if successful, error code if parsing error
// form of input string:
//   THRESHOLD=12
//   |
//   pT
//
int ParseStockLevel(char* pT, STOCK_LEVEL_DATA* pSL)
    {

    char str[7];

    // Check input string starts with THRESHOLD=
    if (strncmp(pT, "THRESHOLD=", 10)) return ERR_GENERIC;

    // Copy THRESHOLD string to str, convert to integer, checking for non-numerics
    strcpy(str, pT + 10);
    if (!strlen(str)) return ERR_BLANK_THRESHOLD;           // blank THRESHOLD field
    if (!IsValidNonNegShort(str, &pSL->threshold)) return ERR_NONNUM_THRESHOLD;
    return SUCCESS;
    } // ParseStockLevel
//
//--------------------------------ProcessLogout-------------------------------------
// process logout request; reset entry in UserData array, free memory
//
void ProcessLogout(int User)
    {
    EnterCriticalSection(&login_crit_sec);
    pUserData[User] = 0;
    free(pUserData[User]);

    LeaveCriticalSection(&login_crit_sec);

    } // ProcessLogout
//
//
//------------------------------ReadTPCCRegParams-----------------------------------
// read client-specific and database params from registry
//
BOOL ReadTPCCRegParams()
    {
    char SubKey[100];
    char Value[100];
    HKEY Key;
    DWORD Type;
    DWORD lenData = 4;
    unsigned char Text[200];
    union
        {
        unsigned char data_char[4];
        unsigned int data_int;
        }
        RegDWORD;
    char message[100];

    strcpy(SubKey, "Software\\TPCC");
    if (ERROR_SUCCESS !=
        RegOpenKeyEx(HKEY_LOCAL_MACHINE, SubKey, 0, KEY_QUERY_VALUE, &Key))
        {
        sprintf(message, "No HKEY_LOCAL_MACHINE\\Software\\TPCC registry key");
        WriteErrorLog(message);
        return FALSE;
        }

    strcpy(Value, "MaxUsersThisClient");
    RegQueryValueEx(Key, Value, 0, &Type, RegDWORD.data_char, &lenData);
    max_users_this_client = (int) RegDWORD.data_int;
    sprintf(message, "max_users_this_client= %d", max_users_this_client);
    WriteErrorLog(message);

    strcpy(Value, "NumberOfWarehousesTotal");
    RegQueryValueEx(Key, Value, 0, &Type, RegDWORD.data_char, &lenData);
    n_warehouses_total = (int) RegDWORD.data_int;
    sprintf(message, "n_warehouses_total= %d", n_warehouses_total);
    WriteErrorLog(message);

    lenData = 200;
    strcpy(Value, "DLLPath");
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    strncpy(dll_path, (const char*)Text, lenData);
    sprintf(message, "dll_path= %s", dll_path);
    WriteErrorLog(message);

    return TRUE;

    } // ReadTPCCRegParams
//
//
//--------------------------------OpenErrorLog----------------------------------------
// create and open error log w/ filename error.log in directory log_path
//
BOOL OpenErrorLog()
    {
    char errorlog_fn[250];
    char SubKey[100];
    char Value[] = "LogPath";
    HKEY Key;
    DWORD Type;
    DWORD lenData = 200;
    unsigned char Text[200];

    // read log_path from registry key \Software\TPCC\LogPath
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    strcpy(SubKey, "Software\\TPCC");
    if (ERROR_SUCCESS !=
        RegOpenKeyEx(HKEY_LOCAL_MACHINE, SubKey, 0, KEY_QUERY_VALUE, &Key))
        return FALSE;
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    ExpandEnvironmentStrings((const char*) Text, log_path, 250);

    // Create file pathname, open file, return FALSE if error
    sprintf(errorlog_fn, "%s\\error_client.log", log_path);
    if((fp_errorlog = fopen(errorlog_fn, "w")) == NULL) return FALSE;
    else return TRUE;
    } // OpenErrorLog
//
//
//--------------------------------WriteErrorLog---------------------------------------
// Prepend error messages with date/timestamp and thread info; write to file & flush
//
void WriteErrorLog(char* message)
    {
    char d[10];
    char t[10];
    struct _timeb tb;

    _strdate(d);
    _strtime(t);
    _ftime(&tb);
    fprintf(fp_errorlog, "%s %s.%03u Thread: 0x%03X %s\n",
        d, t, tb.millitm, GetCurrentThreadId(), message);
    fflush(fp_errorlog);
    } // WriteErrorLog
//
//
//
//--------------------------------IsValidNonNegShort-------------------------------
// check if text string represents a valid, non-negative SHORT and convert
//
BOOL IsValidNonNegShort(char* str, short* number)
    {
    char *non_numeric_chars;
    BOOL all_trailing_chars_are_blanks;
    int i, l;

    *number = (short) strtol(str, &non_numeric_chars, 10);

    // If strtol says there are non numeric trailing chars we need to check
    // in case they are all blank
    if (l=strlen(non_numeric_chars))
        {
        if (l == (int) strlen(str)) return FALSE;  // entire str is non-numeric
        all_trailing_chars_are_blanks = TRUE;
        for (i=0; i<l; i++)
            {
            if (*(non_numeric_chars + i) != ’ ’ &&
                *(non_numeric_chars + i) != ’+’)        // blanks are +’s
                {
                all_trailing_chars_are_blanks = FALSE;
                break;
                }
            }
        if (!all_trailing_chars_are_blanks) return FALSE;
        }

    // Check number not negative
    if (*number < 0) return FALSE;

    return TRUE;
    }

//
//

//--------------------------------IsValidNonNegLong----------------------------------
// check if text string represents a valid, non-negative LONG and convert
//
BOOL IsValidNonNegLong(char* str, long* number)
    {
    char *non_numeric_chars;
    BOOL all_trailing_chars_are_blanks;
    int i, l;

    *number = (long) strtol(str, &non_numeric_chars, 10);

    // If strtol says there are non numeric trailing chars we need to check
    // in case they are all blank
    if (l=strlen(non_numeric_chars))
        {
        if (l == (int) strlen(str)) return FALSE;  // entire str is non-numeric
        all_trailing_chars_are_blanks = TRUE;
        for (i=0; i<l; i++)
            {
            if (*(non_numeric_chars + i) != ’ ’ &&
                *(non_numeric_chars + i) != ’+’)        // blanks are +’s
                {
                all_trailing_chars_are_blanks = FALSE;
                break;
                }
            }
        if (!all_trailing_chars_are_blanks) return FALSE;
        }

    // Check number not negative
    if (*number < 0) return FALSE;

    return TRUE;
    }

//
//
//--------------------------------IsValidNonNegDouble---------------------------------
// check if text string represents a valid, non-negative DOUBLE and convert
//
BOOL IsValidNonNegDouble(char* str, double* number)
    {
    char *non_numeric_chars;
    BOOL all_trailing_chars_are_blanks;
    int i, l;

    *number = (double) strtod(str, &non_numeric_chars);

    // If strtol says there are non numeric trailing chars we need to check
    // in case they are all blank
    if (l=strlen(non_numeric_chars))
        {
        if (l == (int) strlen(str)) return FALSE;  // entire str is non-numeric
        all_trailing_chars_are_blanks = TRUE;
        for (i=0; i<l; i++)
            {
            if (*(non_numeric_chars + i) != ’ ’ &&
                *(non_numeric_chars + i) != ’+’)        // blanks are +’s
                {
                all_trailing_chars_are_blanks = FALSE;
                break;
                }
            }
        if (!all_trailing_chars_are_blanks) return FALSE;
        }

    // Check number not negative
    if (*number < 0) return FALSE;
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    return TRUE;
    }

//

//---------------------------------End of tpcc.c--------------------------------------
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tmclient.c
//----------------------tmclient.c: Dell TPC-C Client / Web Server--------------------
//
// Copyright (c) 1997 Dell Computer Corporation, All Rights Reserved
//
// Author: James Jordan/Dave Jaffe              Last modified: 2/2/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
//
// Transaction Monitor client code; compiled into tpcc.dll ISAPI; included by tpcc.h
//
//
//--------------------------------TMClientInit----------------------------------------
// Initializes transaction monitor client
//
BOOL TMClientInit()
    {
    int  spid = 0;

    tls_idx = TlsAlloc();
    if (tls_idx < 0)
        {
        WriteErrorLog("ERROR: TMInit -> TLS index failed to allocate!");
        return SQL_ERROR;
        }

    return TRUE;
    } // TMInit
//
//
//--------------------------------TMClientExit----------------------------------------
// Exits transaction monitor client
//
void TMClientExit()
        {
        if ((TlsFree(tls_idx)) == 0) WriteErrorLog("Failed to free TLS");
        }
//
//
//
//--------------------------------TMNewOrder------------------------------------------
// Transaction Monitor NewOrder client function: calls Tuxedo server TMNO
//
int TMNewOrder(NEW_ORDER_DATA* p1)
    {
        int rc;
        NEW_ORDER_DATA *p2;

        if (IsTpInit() == -1)
            {
            TPPrintError("IsTPInit_NO");
            return SQL_ERROR;
            }

        if((p2 = (NEW_ORDER_DATA *) tpalloc("CARRAY", NULL, NO_len_ot)) == NULL)
            {
            TPPrintError("TPALLOC_NO");
            return SQL_ERROR;
            }
        memcpy(p2,p1,NO_len_ot);
        rc = tpcall("TMNO",(char *) p2, NO_len_ot,(char**)&p2,&NO_len_ot, TPSIGRSTRT);
        if ( rc == -1)
            {
            TPPrintError("TPCALL_NO");
            return SQL_ERROR;

            };
        memcpy(p1,p2,NO_len_ot);
        tpfree((char*)p2);
        return tpurcode;
    }
//
//
//--------------------------------TMPayment-------------------------------------------
// Transaction Monitor Payment client function: calls Tuxedo server TMPY
//
int TMPayment(PAYMENT_DATA* p1)
    {
        int rc;
        PAYMENT_DATA *p2;

        if (IsTpInit() == -1)
            {
            TPPrintError("IsTPInit_PY");
            return SQL_ERROR;
            }

        if((p2 = (PAYMENT_DATA *) tpalloc("CARRAY", NULL, PY_len_ot)) == NULL)
            {
            TPPrintError("TPALLOC_PY");
            return SQL_ERROR;
            }
        memcpy(p2,p1,PY_len_ot);
        rc = tpcall("TMPY",(char *) p2, PY_len_ot,(char**)&p2,&PY_len_ot, TPSIGRSTRT);
        if (rc  == -1)
            {
            TPPrintError("TPCALL_PY");
            return SQL_ERROR;
            };
        memcpy(p1,p2,PY_len_ot);
        tpfree((char*)p2);
        return tpurcode;
    }
//
//
//--------------------------------TMOrderStatus---------------------------------------
// Transaction Monitor OrderStatus client function: calls Tuxedo server TMOS
//
int TMOrderStatus(ORDER_STATUS_DATA* p1)
    {
        int rc;
        ORDER_STATUS_DATA *p2;

        if (IsTpInit() == -1)
            {
            TPPrintError("IsTPInit_OS");
            return SQL_ERROR;
            }

        if((p2 = (ORDER_STATUS_DATA *) tpalloc("CARRAY", NULL, OS_len_ot)) == NULL)
            {
            TPPrintError("TPALLOC_OS");
            return SQL_ERROR;
            }
        memcpy(p2,p1,OS_len_ot);
        rc = tpcall("TMOS",(char *) p2, OS_len_ot,(char**)&p2,&OS_len_ot, TPSIGRSTRT);
        if ( rc == -1)
            {
            TPPrintError("TPCALL_OS");
            return SQL_ERROR;
            };
        memcpy(p1,p2,OS_len_ot);
        tpfree((char*)p2);
        return tpurcode;
    }
//
//



Appendix A – Application Source Code

Dell Computer Corporation Full Disclosure Report Mar 28, 1999
Copyright Dell Computer Corporation

52

//--------------------------------TMDelivery------------------------------------------
// Transaction Monitor Delivery client function: calls Tux server TMDL asynchronously
//
int TMDelivery(DELIVERY_DATA *p1)
    {
        int rc;
        DELIVERY_DATA *p2;

        if (IsTpInit() == -1)
            {
            TPPrintError("IsTPInit_DL");
            return SQL_ERROR;
            }

        if((p2 = (DELIVERY_DATA *) tpalloc("CARRAY", NULL, DL_len_ot)) == NULL)
            {
            TPPrintError("TPALLOC_DL");
            return SQL_ERROR;
            }
        memcpy(p2,p1,DL_len_ot);
        rc = tpacall("TMDL",(char *) p2, DL_len_ot,TPNOREPLY);
        if ( rc  == -1)
            {
            TPPrintError("TPCALL_DL");
            return SQL_ERROR;
            };
        tpfree((char*)p2);
        return SUCCESS;
    }
//
//
//--------------------------------TMStockLevel----------------------------------------
// Transaction Monitor StockLevel client function: calls Tuxedo server TMSL
//
int TMStockLevel(STOCK_LEVEL_DATA* p1)
    {
        int rc;
        STOCK_LEVEL_DATA *p2;

        if (IsTpInit() == -1)
            {
            TPPrintError("IsTPInit_SL");
            return SQL_ERROR;
            }

        if((p2 = (STOCK_LEVEL_DATA *) tpalloc("CARRAY", NULL, SL_len_ot)) == NULL)
            {
            TPPrintError("TPALLOC_SL");
            return SQL_ERROR;
            }
        memcpy(p2,p1,SL_len_ot);
        rc = tpcall("TMSL",(char *) p2, SL_len_ot,(char**)&p2,&SL_len_ot, TPSIGRSTRT);
        if (rc  == -1)
            {
            TPPrintError("TPCALL_SL");
            return SQL_ERROR;
            };
        memcpy(p1,p2,SL_len_ot);
        tpfree((char*)p2);
        return tpurcode;
    }
//
//
//--------------------------------IsTPInit()------------------------------------------
//
int IsTpInit()
    {
    TPINIT *tpinf;
    int x=1, rc=-1, cnt=0;
    static int num_tpinits=0;

    if(!(TlsGetValue(tls_idx)))
        {
        EnterCriticalSection(&TLS_crit_sec);
        while(rc == -1)
            {
            tpinf = (TPINIT *) tpalloc("TPINIT","",sizeof(TPINIT));
            tpinf->flags |= TPMULTICONTEXTS;
            itoa(++num_tpinits, tpinf->cltname, 10);
            rc=tpinit(tpinf);
            if (rc != -1) TlsSetValue(tls_idx,&x);
            else TPPrintError("TPINIT");
            tpfree((char*)tpinf);

            if(cnt > 20)
                {
                rc=SQL_ERROR;
                break;
                }
            Sleep(cnt++);
            }
        LeaveCriticalSection(&TLS_crit_sec);
        return (rc);
        }
    return 0;
    } //    End IsTPInit()
//
//
//--------------------------------TPPrintError()--------------------------------------
// print tuxedo error message
//
//
static void TPPrintError(char *msg)
    {
     char errbuf[512];

    switch(tperrno)
        {
        case TPEINVAL :
            sprintf(errbuf, "TPERROR: %s TPEINVAL error\n", msg);
            break;
        case TPENOENT :
            sprintf(errbuf, "TPERROR:%s TPENOENT error\n", msg);
            break;
        case TPEPERM :
            sprintf(errbuf, "TPERROR: %s TPEPERM error\n", msg);
            break;
        case TPEPROTO :
            sprintf(errbuf, "TPERROR: %s TPEPROTO error\n", msg);
            break;
        case TPESYSTEM :
            sprintf(errbuf, "TPERROR: %s TPESYSTEM error see tuxedo log file\n", msg);
            break;
        case TPEOS :
            sprintf(errbuf, "TPERROR: %s TPEOS error\n", msg);
            break;
        default:
            sprintf(errbuf, "TPERROR: %s TP default Tuxedo error tperrno %d\n",
                msg,tperrno);
        } // end of switch

    WriteErrorLog(errbuf);
    return;
    } // end of TPPrintError
//
//
//
//--------------------------------End of tmclient.c-----------------------------------
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Commands for compiling and linking tpcc.dll

rem   tpcctuxdllmak.cmd: run this from NT command prompt to compile tpcc.dll
rem   then copy tpcc.dll to its ISAPI script location
cl.exe /nologo /MT /W3 /O2 /I c:\tuxedo\include /D WIN32 /D _WINDOWS  /D _TMSTHREADS /c
    tpcc.c
link.exe kernel32.lib  advapi32.lib libtux.lib libtux2.lib libbuft.lib libgp.lib
    libwsc.lib /nologo /subsystem:windows /dll /incremental:no /machine:I386 /def:tpcc.def
    /out:tpcc.dll /implib:tpcc.lib /libpath:c:\tuxedo\lib tpcc.obj
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Tuxedo Server Source Code

tmserver.h

//----------------------tmserver.h: Dell TPC-C Transaction Monitor Server------------
//
// Copyright (c) 1998 Dell Computer Corporation, All Rights Reserved
//
// Author: James Jordan             Last modified: 10/8/97
//
// Audited: Richard Gimarc, Performance Metrics Inc. 10/9/97
//
// header file for Transaction Monitor tpcc server code
//

#ifndef _TM_SERVER_
#define _TM_SERVER_

#include <windows.h>
#include <stdio.h>
#include <process.h>
#include <httpext.h>
#include <sys/types.h>
#include <sys/timeb.h>
#include <math.h>
#include <stdarg.h>
#include <malloc.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <io.h>
#include <ctype.h>

//  tuxedo header
#include <tmenv.h>
#include <xa.h>
#include <atmi.h>
#include <userlog.h>

// DBLib Headers for MS SQL Server
#define DBNTWIN32
#include <sqlfront.h>
#include <sqldb.h>

// tpcc include files
#include "trans.h"      //  transaction data structure definitions

//Functions
void ReadTPCCRegParams();
BOOL OpenDeliveryLog();
int  OpenErrorLog();
void WriteErrorLog(char* message);

// Transaction Monitor functions
void TMNO (TPSVCINFO *rqst);
void TMPY (TPSVCINFO *rqst);
void TMOS (TPSVCINFO *rqst);
void TMDL (TPSVCINFO *rqst);
void TMSL (TPSVCINFO *rqst);

// Database-specific functions
void DBInit();
void DBExit();
BOOL DBOpenConnection(DBPROCESS** ppDbproc, char* server, char* database, char* user,
                       char* password, char* app, int* spid, long* pack_size);
void DBCloseConnection(DBPROCESS* pDbproc);
int  DBNewOrder(DBPROCESS* pDbproc, NEW_ORDER_DATA* pNewOrder);
int  DBPayment(DBPROCESS* pDbproc, PAYMENT_DATA* pPayment);
int  DBOrderStatus(DBPROCESS* pDbproc, ORDER_STATUS_DATA* pOrderStatus);
int  DBDelivery(DBPROCESS* pDbproc, DELIVERY_DATA* pDelivery);
int  DBStockLevel(DBPROCESS* pDbproc, STOCK_LEVEL_DATA* pStockLevel);

// Variables read from registry key Software\TPCC on LocalMachine
//    Same on all clients:
char server[32];            // Name of database server machine
                            //   (REG_SZ: DatabaseServer)
char database_name[32];     // Name of database (REG_SZ: DatabaseName)
char database_user[32];     // Database user login name (REG_SZ: DatabaseUser)
char database_passwd[32];   // Database user login password
                            //   (REG_SZ: DatabasePassword)
char log_path[250];         // Path for delivery and other logs
                            //   (REG_EXPAND: LogPath)

// Return codes from TM stored procedure calls
#define SQL_ERROR       -1  // Usually incorrect C_ID or C_LAST
#define SUCCESS         0   // Success
#define DEADLOCK        1   // Still deadlocked after specified DEADLOCK_RETRYs
#define INVALID_ITEM    2   // Invalid item in NewOrder

#define DEADLOCK_WAIT   10
#define DEADLOCK_RETRY  5

//Global variables
FILE *fp_delivlog, *fp_errorlog;

LARGE_INTEGER freq;
double freqd;

CRITICAL_SECTION deliv_write_crit_sec;

// dbproc handle for connection to database.
DBPROCESS* hDB;

#include "sqlfuncs.c"       //      MSSQL tpc-c transaction function wrappers

#endif// _TM_SERVER_
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tmserver_stub.c

//----------------------tmserver_stub.c: Dell TPC-C Transaction Monitor Server-------
//
// Copyright (c) 1997 Dell Computer Corporation, All Rights Reserved
//
// Author: James Jordan             Last modified: 2/2/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
// Transaction Monitor server code for tpcc benchmark

// Stub used to compile any of the following:
//              _3_TRANS = NO, PY, OS
//              _4_TRANS = NO, PY, OS, SL
//              _ALL_TRANS = NO, PY, OS, DL, SL
//              each transaction in an individual tuxedo server.
//
//

#include <stdio.h>
#include <xa.h>
#include <atmi.h>

#if defined(__cplusplus)
extern "C" {
#endif
extern int _tmrunserver _((int));
#ifdef _TUX_D
extern void TMDL _((TPSVCINFO *));
#endif
#ifdef _TUX_NO
extern void TMNO _((TPSVCINFO *));
#endif
#ifdef _TUX_OS
extern void TMOS _((TPSVCINFO *));
#endif
#ifdef _TUX_PY
extern void TMPY _((TPSVCINFO *));
#endif
#ifdef _TUX_SL
extern void TMSL _((TPSVCINFO *));
#endif
#if defined(__cplusplus)
}
#endif

#ifdef _3_TRANS
static struct tmdsptchtbl_t _tmdsptchtbl[] = {
#ifdef _TUX_NO
    { "TMNO", "TMNO", (void (*) _((TPSVCINFO *))) TMNO, 0, 0 },
#endif
#ifdef _TUX_OS
    { "TMOS", "TMOS", (void (*) _((TPSVCINFO *))) TMOS, 1, 0 },
#endif
#ifdef _TUX_PY
    { "TMPY", "TMPY", (void (*) _((TPSVCINFO *))) TMPY, 2, 0 },
#endif
#ifdef _TUX_SL
    { "TMSL", "TMSL", (void (*) _((TPSVCINFO *))) TMSL, 3, 0 },
#endif
    { NULL, NULL, NULL, 0, 0 }
};

#elif _4_TRANS
static struct tmdsptchtbl_t _tmdsptchtbl[] = {

#ifdef _TUX_NO
    { "TMNO", "TMNO", (void (*) _((TPSVCINFO *))) TMNO, 0, 0 },
#endif
#ifdef _TUX_OS
    { "TMOS", "TMOS", (void (*) _((TPSVCINFO *))) TMOS, 1, 0 },
#endif
#ifdef _TUX_PY
    { "TMPY", "TMPY", (void (*) _((TPSVCINFO *))) TMPY, 2, 0 },
#endif
#ifdef _TUX_SL
    { "TMSL", "TMSL", (void (*) _((TPSVCINFO *))) TMSL, 3, 0 },
#endif
    { NULL, NULL, NULL, 0, 0 }
};

#elif _ALL_TRANS
static struct tmdsptchtbl_t _tmdsptchtbl[] = {
#ifdef _TUX_D
    { "TMDL", "TMDL", (void (*) _((TPSVCINFO *))) TMDL, 0, 0 },
#endif
#ifdef _TUX_NO
    { "TMNO", "TMNO", (void (*) _((TPSVCINFO *))) TMNO, 1, 0 },
#endif
#ifdef _TUX_OS
    { "TMOS", "TMOS", (void (*) _((TPSVCINFO *))) TMOS, 2, 0 },
#endif
#ifdef _TUX_PY
    { "TMPY", "TMPY", (void (*) _((TPSVCINFO *))) TMPY, 3, 0 },
#endif
#ifdef _TUX_SL
    { "TMSL", "TMSL", (void (*) _((TPSVCINFO *))) TMSL, 4, 0 },
#endif
    { NULL, NULL, NULL, 0, 0 }
};

#else
static struct tmdsptchtbl_t _tmdsptchtbl[] = {
#ifdef _TUX_D
    { "TMDL", "TMDL", (void (*) _((TPSVCINFO *))) TMDL, 0, 0 },
#endif
#ifdef _TUX_NO
    { "TMNO", "TMNO", (void (*) _((TPSVCINFO *))) TMNO, 0, 0 },
#endif
#ifdef _TUX_OS
    { "TMOS", "TMOS", (void (*) _((TPSVCINFO *))) TMOS, 0, 0 },
#endif
#ifdef _TUX_PY
    { "TMPY", "TMPY", (void (*) _((TPSVCINFO *))) TMPY, 0, 0 },
#endif
#ifdef _TUX_SL
    { "TMSL", "TMSL", (void (*) _((TPSVCINFO *))) TMSL, 0, 0 },
#endif
    { NULL, NULL, NULL, 0, 0 }
};
#endif

#ifndef _TMDLLIMPORT
#define _TMDLLIMPORT
#endif

_TMDLLIMPORT extern struct xa_switch_t tmnull_switch;

struct tmsvrargs_t tmsvrargs = {
    NULL,
    &_tmdsptchtbl[0],
    0,
    tpsvrinit,
    tpsvrdone,
    _tmrunserver,   /* PRIVATE  */
    NULL,           /* RESERVED */
    NULL,           /* RESERVED */
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    NULL,           /* RESERVED */
    NULL            /* RESERVED */
};

struct tmsvrargs_t *
#ifdef _TMPROTOTYPES
_tmgetsvrargs(void)
#else
_tmgetsvrargs()
#endif
{
    tmsvrargs.xa_switch = &tmnull_switch;
    return(&tmsvrargs);
}

int
#ifdef _TMPROTOTYPES
main(int argc, char **argv)
#else
main(argc,argv)
int argc;
char **argv;
#endif
{
#ifdef TMMAINEXIT
#include "mainexit.h"
#endif

    return( _tmstartserver( argc, argv, _tmgetsvrargs()));
}
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tmserver.c
//----------------------tmserver.c: Dell TPC-C Transaction Monitor Server-------------
//
// Copyright (c) 1997 Dell Computer Corporation, All Rights Reserved
//
// Author: James Jordan, Dave Jaffe         Last modified: 2/2/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
// Transaction Monitor server code for tpcc benchmark
//
//

#include "tmserver.h"

//-----------------------------------tpsvrinit----------------------------------------
//  main entry point for application. called by tmboot at process startup time.
//  returns zero if able to init database and open database connection. otherwise,
//  returns negative one(-1) which will cause tmboot to shutdown process.

int tpsvrinit(int argc, char *argv[])
    {
    int spid = 0; // database connection process id

    // so compiler does not complain about not using variables
    argc = argc;
    argv = argv;

    // Open Error Log
    if(!OpenErrorLog()) return FALSE;
    WriteErrorLog("Error Log Opened...");

    // Read database parameters from registry
    if(!ReadTPCCRegParams())
        {
        WriteErrorLog("TPCC registry key or value missing...exiting");
        return FALSE;
        }

#ifdef _TUX_D
    if(!OpenDeliveryLog()) return FALSE;
#endif

    DBInit();
    DBOpenConnection(&hDB, server, database_name, database_user, database_passwd,
        "Client", &spid, (long*) 4096);

#ifdef _TUX_NO
    userlog("Starting NewOrder service.....");
#endif
#ifdef _TUX_PY
    userlog("Starting Payment service.....");
#endif
#ifdef _TUX_OS
    userlog("Starting OrderStatus service.....");
#endif
#ifdef _TUX_D
    userlog("Starting Delivery service.....");
#endif
#ifdef _TUX_SL
    userlog("Starting StockLevel service.....");
#endif

    userlog("TPC-C Tuxedo Server started");
    return(0);
    } // End tpsvrinit()

//
//
//-----------------------------------tpsvrdone----------------------------------------
// Exits transaction monitor server function - called by TMShutdown

void tpsvrdone( void )
    {
    DBCloseConnection(hDB);
    DBExit();
    fclose(fp_errorlog);
#ifdef _TUX_D
    fclose(fp_delivlog);
#endif
    }
//
#ifdef _TUX_NO
//-----------------------------------TMNO---------------------------------------------
// Transaction Monitor NewOrder server function: calls DBNewOrder
//
void TMNO (TPSVCINFO *rqst)
    {

    int rc;

    tpreturn(TPSUCCESS,rc = (DBNewOrder(hDB, (NEW_ORDER_DATA *) rqst->data)) ,
             rqst->data, rqst->len, 0);
    }
//
#endif

#ifdef _TUX_PY
//
//-----------------------------------TMPY--------------------------------------------
// Transaction Monitor Payment server function: calls DBPayment
//
void TMPY (TPSVCINFO *rqst)
    {
    int rc;

    tpreturn(TPSUCCESS,rc = (DBPayment(hDB, (PAYMENT_DATA *) rqst->data)) ,
             rqst->data, rqst->len , 0);
    }
//
#endif

#ifdef _TUX_OS
//
//-----------------------------------TMOS---------------------------------------------
// Transaction Monitor OrderStatus server function: calls DBOrderStatus
//
void TMOS (TPSVCINFO *rqst)
    {
    int rc;

    tpreturn(TPSUCCESS,
        rc = (DBOrderStatus(hDB, (ORDER_STATUS_DATA *) rqst->data)),
             rqst->data, rqst->len, 0);
    }
//
#endif

#ifdef _TUX_D
//
//-----------------------------------TMDL---------------------------------------------
// Transaction Monitor Delivery server function: calls DBDelivery
//
void TMDL (TPSVCINFO *rqst)
    {
    int rc;
    rc = (DBDelivery(hDB, (DELIVERY_DATA *) rqst->data));
    tpreturn(TPSUCCESS, 0 ,
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             NULL, 0, 0);
    }
//
#endif

//
//-----------------------------------TMSL---------------------------------------------
// Transaction Monitor StockLevel server function: calls DBStockLevel
//
#ifdef _TUX_SL
void TMSL (TPSVCINFO *rqst)
    {
    int rc;

    tpreturn(TPSUCCESS,
        rc = (DBStockLevel(hDB, (STOCK_LEVEL_DATA *) rqst->data)) ,
        rqst->data, rqst->len, 0);
    }
#endif
//
//
//--------------------------------OpenErrorLog----------------------------------------
// create and open error log w/ filename error_server_XX.log in directory log_path
//
BOOL OpenErrorLog()
    {
    char Value[] = "LogPath";
    char SubKey[100];
    HKEY Key;
    DWORD Type;
    DWORD lenData = 200;
    unsigned char Text[200];
    char errorlog_fn[250];

    strcpy(SubKey, "Software\\TPCC");

    if (ERROR_SUCCESS !=
        RegOpenKeyEx(HKEY_LOCAL_MACHINE, SubKey, 0, KEY_QUERY_VALUE, &Key))
        {
        userlog("Can’t read registry entry TPCC");
        return FALSE;
        }
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    ExpandEnvironmentStrings((const char*) Text, log_path, 250);

    // Create file pathname, open file, return FALSE if error
    // ALL_TRANS: one server program for all 5 txn types
#ifdef _ALL_TRANS
    sprintf(errorlog_fn, "%s\\error_server.log", log_path);
    //  _3_TRANS: NO, PY, OS
#elif _3_TRANS
    sprintf(errorlog_fn, "%s\\error_server.log", log_path);
    //  _4_TRANS: NO, PY, OS, SL
#elif _4_TRANS
    sprintf(errorlog_fn, "%s\\error_server.log", log_path);
#elif _TUX_NO
    sprintf(errorlog_fn, "%s\\error_server_no.log", log_path);
#elif _TUX_PY
    sprintf(errorlog_fn, "%s\\error_server_py.log", log_path);
#elif _TUX_OS
    sprintf(errorlog_fn, "%s\\error_server_os.log", log_path);
#elif _TUX_D
    sprintf(errorlog_fn, "%s\\error_server_dl.log", log_path);
#elif _TUX_SL
    sprintf(errorlog_fn, "%s\\error_server_sl.log", log_path);
#endif

    if((fp_errorlog = fopen(errorlog_fn, "w")) == NULL)
        {
        userlog("Can’t open error log %s\n", errorlog_fn);
        return FALSE;

        }
    else return TRUE;

    } // OpenErrorLog
//
//
///------------------------------ReadTPCCRegParams-----------------------------------
// read database params from registry
//
BOOL ReadTPCCRegParams()
    {
    char SubKey[100];
    char Value[100];
    HKEY Key;
    DWORD Type;
    DWORD lenData = 200;
    unsigned char Text[200];
    char message[100];

    strcpy(SubKey, "Software\\TPCC");
    if (ERROR_SUCCESS !=
        RegOpenKeyEx(HKEY_LOCAL_MACHINE, SubKey, 0, KEY_QUERY_VALUE, &Key))
        {
        sprintf(message, "No HKEY_LOCAL_MACHINE\\Software\\TPCC registry key");
        WriteErrorLog(message);
        return FALSE;
        }

    lenData = 200;
    strcpy(Value, "DatabaseServer");
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    strncpy(server, (const char*)Text, lenData);
    sprintf(message, "server= %s", server);
    WriteErrorLog(message);

    lenData = 200;
    strcpy(Value, "DatabaseName");
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    strncpy(database_name, (const char*)Text, lenData);
    sprintf(message, "database_name= %s", database_name);
    WriteErrorLog(message);

    lenData = 200;
    strcpy(Value, "DatabaseUser");
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    strncpy(database_user, (const char*)Text, lenData);
    sprintf(message, "database_user= %s", database_user);
    WriteErrorLog(message);

    lenData = 200;
    strcpy(Value, "DatabasePassword");
    RegQueryValueEx(Key, Value, 0, &Type, Text, &lenData);
    strncpy(database_passwd, (const char*)Text, lenData);
    sprintf(message, "database_passwd= %s", database_passwd);
    WriteErrorLog(message);

    return TRUE;

    } // ReadTPCCRegParams
//
//
//--------------------------------OpenDeliveryLog-------------------------------------
// create and open delivery log w/ filename log_path\dyymmddhhmm_processid.log
//
#ifdef _TUX_D
BOOL OpenDeliveryLog()
    {
    char d[10];
    char t[10];
    char delivlog_fn[64];
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    InitializeCriticalSection(&deliv_write_crit_sec);

    _strdate(d);
    _strtime(t);
    sprintf(delivlog_fn, "%s\\d%c%c%c%c%c%c%c%c%c%c_%d.log",
        log_path, d[6], d[7], d[0], d[1], d[3], d[4], t[0], t[1], t[3], t[4],
        GetCurrentProcessId());
    if((fp_delivlog = fopen(delivlog_fn, "w")) == NULL)
        {
        return FALSE;
        }
    else return TRUE;
    } // OpenDeliveryLog
#endif
//
//
//--------------------------------WriteErrorLog---------------------------------------
// Prepend error messages with date/timestamp and thread info; write to file & flush
//
void WriteErrorLog(char* message)
    {
    char d[10];
    char t[10];
    struct _timeb tb;

    _strdate(d);
    _strtime(t);
    _ftime(&tb);
    fprintf(fp_errorlog, "%s %s.%03u Thread: 0x%03X %s\n",
        d, t, tb.millitm, GetCurrentThreadId(), message);
    fflush(fp_errorlog);
    } // WriteErrorLog
//
//
//
//--------------------------------End of tmserver.c----------------------------------
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 sqlfuncs.c
//--------------------sqlfuncs.c: Dell TPC-C Client / Web Server----------------------
//
// Based on SQLFUNCS.C from Microsoft (Damien Lindauer)
//
// Modfied by: Dave Jaffe/James Jordan              Last modified: 2/2/99
//
// Audited: Richard Gimarc/Tom Sawyer  Performance Metrics Inc.
//
// MS SQL Server interface for TPC-C
// Included by tmserver.h
//
//
// Local functions
int SQLErrHandler(DBPROCESS* pDbproc, int severity, int err, int oserr,
                  char* dberrstr, char* oserrstr);
int SQLMsgHandler(DBPROCESS* pDbproc, DBINT msgno, int msgstate, int severity,
                  char *msgtext);
//
//
// Local defines
#define BUF_LEN 100
//
//
//--------------------------------DBInit----------------------------------------------
// initializes database
//
void DBInit()
    {
    dbinit();
    dberrhandle((DBERRHANDLE_PROC) SQLErrHandler);
    dbmsghandle((DBMSGHANDLE_PROC) SQLMsgHandler);
    } // DBInit
//
//
//--------------------------------DBExit----------------------------------------------
// exits database
//
void DBExit()
    {
    dbexit();
    } // DBExit
//
//
//--------------------------------SQLErrHandler---------------------------------------
// SQL Server Error handler code
//
int SQLErrHandler(DBPROCESS* pDbproc, int severity, int err, int oserr,
                  char* dberrstr, char* oserrstr)
    {
    char msg[512];

    sprintf(msg, "DB-Library: (%ld) : %s\n", err, dberrstr);
    WriteErrorLog(msg);

    if (oserr != DBNOERR)
        {
        sprintf(msg, "OS Error: (%ld) : %s\n", oserr, oserrstr);
        WriteErrorLog(msg);
        }

    // Place error in thread’s data space for retrieval in calling function
    // If there already is an error for this call leave it
    if (*((int *) dbgetuserdata(pDbproc)) == 0)
        *((int *) dbgetuserdata(pDbproc)) = err;

    return (INT_CANCEL); // Sets ret code of calling dbfunc to FAIL

    } // SQLErrHandler
//
//
//--------------------------------SQLMsgHandler---------------------------------------
// SQL Server message handler code
//
int SQLMsgHandler(DBPROCESS* pDbproc, DBINT msgno, int msgstate, int severity,
                  char *msgtext)
    {
    char msg[256];

    // Ignore informational messages like 5701 (changed database context)
    if ( (msgno == 5701) || (msgno == 2528) || (msgno == 5703) || (msgno == 6006) )
        {
        return(0);
        }

    // Write error to error log
    sprintf(msg, "SQL Server Message: (%ld) : %s\n", msgno, msgtext);
    WriteErrorLog(msg);

    // Place error in thread’s data space for retrieval in calling function
    // If there already is an error for this call leave it
    if (*((int *) dbgetuserdata(pDbproc)) == 0)
        *((int *) dbgetuserdata(pDbproc)) = msgno;

    // Return to calling function
    return(0);
    } // SQLMsgHandler
//
//
//--------------------------------DBOpenConnection------------------------------------
// opens database connection
//
void DBOpenConnection(DBPROCESS** ppDbproc, char* server, char* database, char* user,
                       char* password, char* app, int* spid, long* pack_size)
    {
    LOGINREC    *login;

    login = dblogin();

    DBSETLUSER(login, user);
    DBSETLPWD(login,  password);
    DBSETLHOST(login, app);
    DBSETLPACKET(login, (unsigned short) pack_size);

    if ((*ppDbproc = dbopen(login, server )) == NULL)
        {
        WriteErrorLog("DBOpenConnection: Could not open connection, exiting");
        exit(-1);
        }

    // Use the the right database
    dbuse(*ppDbproc, database);
    // Set up thread storage area to pass error codes from SQLMsgHandler
    dbsetuserdata(*ppDbproc, malloc(sizeof(int)));
    *((int *) dbgetuserdata(*ppDbproc)) = 0;

    // Return process id
    dbcmd(*ppDbproc, "select @@spid");
    dbsqlexec(*ppDbproc);
    while (dbresults(*ppDbproc) != NO_MORE_RESULTS)
        {
        dbbind(*ppDbproc, 1, SMALLBIND, (DBINT) 0, (BYTE *) spid);
        while (dbnextrow(*ppDbproc) != NO_MORE_ROWS) ;
        }
    // Set SQL options
    // don’t return number of rows affected by each SQL statement
    dbcmd(*ppDbproc, "set nocount on");
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    dbsqlexec(*ppDbproc);
    while (dbresults(*ppDbproc) != NO_MORE_RESULTS)
        {
        while (dbnextrow(*ppDbproc) != NO_MORE_ROWS) ;
        }

    //rollback transaction on abort
    dbcmd(*ppDbproc, "set XACT_ABORT ON");
    dbsqlexec(*ppDbproc);
    while (dbresults(*ppDbproc) != NO_MORE_RESULTS)
        {
        while (dbnextrow(*ppDbproc) != NO_MORE_ROWS) ;
        }

    } // DBOpenConnection
//
//
//--------------------------------DBCloseConnection-----------------------------------
// closes database connection
//
void DBCloseConnection(DBPROCESS* pDbproc)
    {
    dbclose(pDbproc);
    } // DBCloseConnection
//
//
//--------------------------------DBNewOrder------------------------------------------
// Database calls for NewOrder transaction
//
int DBNewOrder(DBPROCESS* pDbproc, NEW_ORDER_DATA* pNewOrder)
    {
    RETCODE             rc;
    int                 tryit, i, len, sql_error_code;
    DBINT               commit_flag;
    char                printbuf[BUF_LEN];
    DBDATETIME          datetime;
    DBDATEREC           d;
    BYTE                *pData;

    pNewOrder->num_deadlocks = 0;

    for (tryit=0; tryit < DEADLOCK_RETRY; tryit++)
        {
        if (dbrpcinit(pDbproc, "tpcc_neworder", 0) == SUCCEED)
            {
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1, (BYTE *) &pNewOrder->w_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1, (BYTE *) &pNewOrder->d_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT4, -1, -1, (BYTE *) &pNewOrder->c_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1, (BYTE *)
                &pNewOrder->o_ol_cnt);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1, (BYTE *)
                &pNewOrder->o_all_local);

            for (i = 0; i < pNewOrder->o_ol_cnt; i++)
                {
                dbrpcparam(pDbproc, NULL, 0, SQLINT4, -1, -1,
                    (BYTE *) &pNewOrder->Ol[i].ol_i_id);
                dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1,
                    (BYTE *) &pNewOrder->Ol[i].ol_supply_w_id);
                dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1,
                    (BYTE *) &pNewOrder->Ol[i].ol_quantity);
                }

            if (dbrpcexec(pDbproc) == SUCCEED)
                {
                pNewOrder->total_amount = 0.0;

                // Get results from order line

                for (i = 0; i<pNewOrder->o_ol_cnt; i++)
                    {

                    if (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS) &&(rc != FAIL))
                        {
                        if (DBROWS(pDbproc) && (dbnumcols(pDbproc) == 5))
                            {
                            while (dbnextrow(pDbproc) != NO_MORE_ROWS)
                                {
                                if(pData=dbdata(pDbproc, 1))
                                    {
                                    len = dbdatlen(pDbproc, 1);
                                    strncpy(pNewOrder->Ol[i].ol_i_name,
                                        (const char*) pData, len);
                                    pNewOrder->Ol[i].ol_i_name[len] = ’\0’;
                                    }
                                if(pData=dbdata(pDbproc, 2))
                                    pNewOrder->Ol[i].ol_stock =(*(DBSMALLINT *)pData);
                                if(pData=dbdata(pDbproc, 3))
                                    pNewOrder->Ol[i].ol_brand_generic = *pData;
                                if(pData=dbdata(pDbproc, 4))
                                    pNewOrder->Ol[i].ol_i_price = (*(DBFLT8 *) pData);
                                if(pData=dbdata(pDbproc, 5))
                                    pNewOrder->Ol[i].ol_amount = (*(DBFLT8 *) pData);

                                pNewOrder->total_amount += pNewOrder->Ol[i].ol_amount;
                                } // end while
                            } // end if (DBROWS
                        } // end if (((rc
                    } // end for (i=0

                while (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS) && (rc != FAIL))
                    {
                    if (DBROWS(pDbproc) && (dbnumcols(pDbproc) == 8))
                        {
                        while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS) &&
                            (rc != FAIL))
                            {
                            if(pData=dbdata(pDbproc, 1))
                                pNewOrder->w_tax = (*(DBFLT8 *) pData);
                            if(pData=dbdata(pDbproc, 2))
                                pNewOrder->d_tax = (*(DBFLT8 *) pData);
                            if(pData=dbdata(pDbproc, 3))
                                pNewOrder->o_id = (*(DBINT *) pData);
                            if(pData=dbdata(pDbproc, 4))
                                {
                                len = dbdatlen(pDbproc, 4);
                                strncpy(pNewOrder->c_last, (const char*) pData, len);
                                pNewOrder->c_last[len] = ’\0’;
                                }
                            if(pData=dbdata(pDbproc, 5))
                                pNewOrder->c_discount = (*(DBFLT8 *) pData);
                            if(pData=dbdata(pDbproc, 6))
                                {
                                len = dbdatlen(pDbproc, 6);
                                strncpy(pNewOrder->c_credit, (const char*) pData,len);
                                pNewOrder->c_credit[len] = ’\0’;
                                }
                            if(pData=dbdata(pDbproc, 7))
                                {
                                datetime = *((DBDATETIME *) pData);
                                dbdatecrack(pDbproc, &d, &datetime);
                                sprintf(pNewOrder->o_entry_d,
                                    "%02d-%02d-%4d %02d:%02d:%02d",
                                    d.day, d.month, d.year, d.hour,d.minute,d.second);
                                }
                            if(pData=dbdata(pDbproc, 8))
                                commit_flag = (*(DBTINYINT *) pData);
                            } // end while
                        } // end if (DBROWS
                    } // end if (((rc = dbresults
                } // end if (dbrpcexec
            } // end if (dbrpcinit
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        sql_error_code =  0;
        sql_error_code =  *((int *) dbgetuserdata(pDbproc));
        *((int *) dbgetuserdata(pDbproc)) = 0; //reset thread’s error code

        if (sql_error_code == 0) return (commit_flag == 1) ? SUCCESS : INVALID_ITEM;
        if (sql_error_code != 1205) return SQL_ERROR;

        // Note deadlock (1205 code) and retry
        sprintf(printbuf,"DBNewOrder:deadlock: retry: %d",++pNewOrder->num_deadlocks);
        WriteErrorLog(printbuf);
        Sleep(DEADLOCK_WAIT*tryit);
        } // end for (tryit

    // If we reached here, it means we quit after MAX_RETRY deadlocks
    WriteErrorLog("DBNewOrder: deadlock max retry reached!");

    return DEADLOCK;
    } // DBNewOrder
//
//
//--------------------------------DBPayment------------------------------------------
// Database calls for Payment transaction
//
int DBPayment(DBPROCESS* pDbproc, PAYMENT_DATA* pPayment)
    {
    RETCODE             rc;
    int                 tryit, len, sql_error_code;
    char                printbuf[BUF_LEN];
    BOOL                by_name = FALSE;
    DBDATETIME          datetime;
    DBDATEREC           d;
    BYTE                *pData;

    pPayment->num_deadlocks = 0;

    if (pPayment->c_id == 0) by_name = TRUE;

    for (tryit=0; tryit < DEADLOCK_RETRY; tryit++)
        {
        if (dbrpcinit(pDbproc, "tpcc_payment", 0) == SUCCEED)
            {
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1,(BYTE*) &pPayment->w_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1,(BYTE*) &pPayment->c_w_id);
            dbrpcparam(pDbproc, NULL, 0, SQLFLT8, -1, -1,(BYTE*) &pPayment->h_amount);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1,(BYTE*) &pPayment->d_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1,(BYTE*) &pPayment->c_d_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT4, -1, -1,(BYTE*) &pPayment->c_id);

            if (by_name)
                dbrpcparam(pDbproc, NULL, 0, SQLCHAR, -1, strlen(pPayment->c_last),
                    (unsigned char *const) pPayment->c_last);

            if (dbrpcexec(pDbproc) == SUCCEED)
                {
                while (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS) && (rc != FAIL))
                    {
                    if (DBROWS(pDbproc) && (dbnumcols(pDbproc) == 27))
                        {
                        while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS) &&
                            (rc != FAIL))
                            {
                            if(pData=dbdata(pDbproc, 1))
                                pPayment->c_id = *((DBINT *) pData);

                            if(pData=dbdata(pDbproc, 2))
                                {
                                len = dbdatlen(pDbproc, 2);
                                strncpy(pPayment->c_last, (const char*)pData, len);
                                pPayment->c_last[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 3))
                                {
                                datetime = *((DBDATETIME *) pData);
                                dbdatecrack(pDbproc, &d, &datetime);
                                sprintf(pPayment->h_date,
                                    "%02d-%02d-%4d %02d:%02d:%02d",
                                    d.day, d.month, d.year, d.hour,d.minute,d.second);
                                }

                            if(pData=dbdata(pDbproc, 4))
                                {
                                len = dbdatlen(pDbproc, 4);
                                strncpy(pPayment->w_street_1, (const char*)pData,len);
                                pPayment->w_street_1[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 5))
                                {
                                len = dbdatlen(pDbproc, 5);
                                strncpy(pPayment->w_street_2, (const char*)pData,len);
                                pPayment->w_street_2[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 6))
                                {
                                len = dbdatlen(pDbproc, 6);
                                strncpy(pPayment->w_city, (const char*)pData, len);
                                pPayment->w_city[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 7))
                                {
                                len = dbdatlen(pDbproc, 7);
                                strncpy(pPayment->w_state, (const char*)pData, len);
                                pPayment->w_state[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 8))
                                {
                                len = dbdatlen(pDbproc, 8);
                                strncpy(pPayment->w_zip, (const char*)pData, len);
                                pPayment->w_zip[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 9))
                                {
                                len = dbdatlen(pDbproc, 9);
                                strncpy(pPayment->d_street_1, (const char*)pData,len);
                                pPayment->d_street_1[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 10))
                                {
                                len = dbdatlen(pDbproc, 10);
                                strncpy(pPayment->d_street_2, (const char*)pData,len);
                                pPayment->d_street_2[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 11))
                                {
                                len = dbdatlen(pDbproc, 11);
                                strncpy(pPayment->d_city, (const char*)pData, len);
                                pPayment->d_city[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 12))
                                {
                                len = dbdatlen(pDbproc, 12);
                                strncpy(pPayment->d_state, (const char*)pData, len);
                                pPayment->d_state[len] = ’\0’;
                                }
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                            if(pData=dbdata(pDbproc, 13))
                                {
                                len = dbdatlen(pDbproc, 13);
                                strncpy(pPayment->d_zip, (const char*)pData, len);
                                pPayment->d_zip[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 14))
                                {
                                len = dbdatlen(pDbproc, 14);
                                strncpy(pPayment->c_first, (const char*)pData, len);
                                pPayment->c_first[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 15))
                                {
                                len = dbdatlen(pDbproc, 15);
                                strncpy(pPayment->c_middle, (const char*)pData, len);
                                pPayment->c_middle[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 16))
                                {
                                len = dbdatlen(pDbproc, 16);
                                strncpy(pPayment->c_street_1, (const char*)pData,len);
                                pPayment->c_street_1[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 17))
                                {
                                len = dbdatlen(pDbproc, 17);
                                strncpy(pPayment->c_street_2, (const char*)pData,len);
                                pPayment->c_street_2[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 18))
                                {
                                len = dbdatlen(pDbproc, 18);
                                strncpy(pPayment->c_city, (const char*)pData, len);
                                pPayment->c_city[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 19))
                                {
                                len = dbdatlen(pDbproc, 19);
                                strncpy(pPayment->c_state, (const char*)pData, len);
                                pPayment->c_state[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 20))
                                {
                                len = dbdatlen(pDbproc, 20);
                                strncpy(pPayment->c_zip, (const char*)pData, len);
                                pPayment->c_zip[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 21))
                                {
                                len = dbdatlen(pDbproc, 21);
                                strncpy(pPayment->c_phone, (const char*)pData, len);
                                pPayment->c_phone[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 22))
                                {
                                datetime = *((DBDATETIME *) pData);
                                dbdatecrack(pDbproc, &d, &datetime);
                                sprintf(pPayment->c_since, "%02d-%02d-%4d",
                                    d.day, d.month, d.year);
                                }

                            if(pData=dbdata(pDbproc, 23))
                                {
                                len = dbdatlen(pDbproc, 23);
                                strncpy(pPayment->c_credit, (const char*)pData, len);
                                pPayment->c_credit[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 24))
                                pPayment->c_credit_lim = (*(DBFLT8 *) pData);

                            if(pData=dbdata(pDbproc, 25))
                                pPayment->c_discount = (*(DBFLT8 *) pData);

                            if(pData=dbdata(pDbproc, 26))
                                pPayment->c_balance = (*(DBFLT8 *) pData);

                            if(pData=dbdata(pDbproc, 27))
                                {
                                len = dbdatlen(pDbproc, 27);
                                strncpy(pPayment->c_data, (const char*)pData, len);
                                pPayment->c_data[len] = ’\0’;
                                }
                            } // end while (((rc = dbnextrow
                        } // end if (DBROWS
                    } // end while (((rc = dbresults
                } // end if (dbrpcexec
            } // end if (dbrpcinit

        sql_error_code =  0;
        sql_error_code =  *((int *) dbgetuserdata(pDbproc));
        *((int *) dbgetuserdata(pDbproc)) = 0; //reset thread’s error code

        if (sql_error_code == 0) return  SUCCESS;
        if (sql_error_code != 1205) return SQL_ERROR;

        // Note deadlock (1205 code) and retry
        sprintf(printbuf,"DBPayment: deadlock: retry: %d", ++pPayment->num_deadlocks);
        WriteErrorLog(printbuf);
        Sleep(DEADLOCK_WAIT*tryit);
        } // end for (tryit

    // If we reached here, it means we quit after MAX_RETRY deadlocks
    WriteErrorLog("DBPayment: deadlock max retry reached!");

    return DEADLOCK;
    } // DBPayment
//
//
//--------------------------------DBOrderStatus---------------------------------------
// Database calls for OrderStatus transaction
//
int DBOrderStatus(DBPROCESS* pDbproc, ORDER_STATUS_DATA* pOrderStatus)
    {
    RETCODE             rc;
    int                 tryit, i, len, sql_error_code;
    char                printbuf[BUF_LEN];
    BOOL                by_name = FALSE;
    DBDATETIME          datetime;
    DBDATEREC           d;
    BYTE                *pData;

    pOrderStatus->num_deadlocks = 0;

    if (pOrderStatus->c_id == 0) by_name = TRUE;

    for (tryit=0; tryit < DEADLOCK_RETRY; tryit++)
        {
        if (dbrpcinit(pDbproc, "tpcc_orderstatus", 0) == SUCCEED)
            {
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1,(BYTE*) &pOrderStatus->w_id);
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            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1,(BYTE*) &pOrderStatus->d_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT4, -1, -1,(BYTE*) &pOrderStatus->c_id);

            if (by_name)
                dbrpcparam(pDbproc, NULL, 0, SQLCHAR, -1,strlen(pOrderStatus->c_last),
                    (unsigned char *const)pOrderStatus->c_last);
            if (dbrpcexec(pDbproc) == SUCCEED)
                {
                while (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS) && (rc != FAIL))
                    {
                    if (DBROWS(pDbproc) && (dbnumcols(pDbproc) == 5))
                        {
                        i=0;

                        while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS) &&
                            (rc !=FAIL))
                            {
                            if(pData=dbdata(pDbproc, 1))
                                pOrderStatus->OlOrderStatusData[i].ol_supply_w_id =
                                    (*(DBSMALLINT *) pData);

                            if(pData=dbdata(pDbproc, 2))
                                pOrderStatus->OlOrderStatusData[i].ol_i_id =
                                    (*(DBINT *) pData);

                            if(pData=dbdata(pDbproc, 3))
                                pOrderStatus->OlOrderStatusData[i].ol_quantity =
                                    (*(DBSMALLINT *) pData);

                            if(pData=dbdata(pDbproc, 4))
                                pOrderStatus->OlOrderStatusData[i].ol_amount =
                                    (*(DBFLT8 *) pData);

                            if(pData=dbdata(pDbproc, 5))
                                {
                                datetime = *((DBDATETIME *) pData);
                                dbdatecrack(pDbproc, &d, &datetime);
                                sprintf(pOrderStatus->
                                    OlOrderStatusData[i].ol_delivery_d,
                                    "%02d-%02d-%4d", d.day, d.month, d.year);
                                }

                            i++;
                            } // end while (((rc = dbnextrow

                        pOrderStatus->o_ol_cnt = i;
                        } // end if (DBROWS

                    else if (DBROWS(pDbproc) && (dbnumcols(pDbproc) == 8))
                        {
                        while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS) &&
                            (rc !=FAIL))
                            {
                            if(pData=dbdata(pDbproc, 1))
                                pOrderStatus->c_id = (*(DBINT *) pData);

                            if(pData=dbdata(pDbproc, 2))
                                {
                                len = dbdatlen(pDbproc, 2);
                                strncpy(pOrderStatus->c_last, (const char*)pData,len);
                                pOrderStatus->c_last[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 3))
                                {
                                len = dbdatlen(pDbproc, 3);
                                strncpy(pOrderStatus->c_first,(const char*)pData,len);
                                pOrderStatus->c_first[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 4))

                                {
                                len = dbdatlen(pDbproc, 4);
                                strncpy(pOrderStatus->c_middle, (const char*)pData,
                                    len);
                                pOrderStatus->c_middle[len] = ’\0’;
                                }

                            if(pData=dbdata(pDbproc, 5))
                                {
                                datetime = *((DBDATETIME *) pData);
                                dbdatecrack(pDbproc, &d, &datetime);
                                sprintf(pOrderStatus->o_entry_d,
                                    "%02d-%02d-%4d %02d:%02d:%02d",
                                    d.day, d.month, d.year, d.hour,d.minute,d.second);
                                }

                            if(pData=dbdata(pDbproc, 6))
                                pOrderStatus->o_carrier_id = (*(DBSMALLINT *) pData);

                            if(pData=dbdata(pDbproc, 7))
                                pOrderStatus->c_balance = (*(DBFLT8 *) pData);

                            if(pData=dbdata(pDbproc, 8))
                                pOrderStatus->o_id = (*(DBINT *) pData);

                            } // end while (((rc = dbnextrow
                        } // end else if (DBROWS
                    } // end while (((rc = dbresults
                } // end if (dbrpcexec
            } // end if(dbrpcinit

        sql_error_code =  0;
        sql_error_code =  *((int *) dbgetuserdata(pDbproc));
        *((int *) dbgetuserdata(pDbproc)) = 0; //reset thread’s error code

        if (sql_error_code == 0) return  SUCCESS;
        if (sql_error_code != 1205) return SQL_ERROR;

        // Note deadlock (1205 code) and retry
        sprintf(printbuf,"DBOrderStatus: deadlock: retry: %d",
            ++pOrderStatus->num_deadlocks);
        WriteErrorLog(printbuf);
        Sleep(DEADLOCK_WAIT*tryit);
        } // end for (tryit

    // If we reached here, it means we quit after MAX_RETRY deadlocks
    WriteErrorLog("DBOrderStatus: deadlock max retry reached!");

    return DEADLOCK;
    } // DBOrderStatus
//
//
//--------------------------------DBDelivery------------------------------------------
// Database calls for Delivery transaction
//
int DBDelivery(DBPROCESS* pDbproc, DELIVERY_DATA* pDel)
    {
    int                 i, rc, sql_error_code, iteration = 0;
    BOOL                deadlocked = FALSE;
    char                printbuf[255];
    BYTE                *pData;
    char                d[10];
    char                t[10];
    struct _timeb       tb;
    int                 elapsed_time;
    LONGLONG            current_time;  // milliseconds since 1/1/70

    do
        {
        if (dbrpcinit(pDbproc, "tpcc_delivery", 0) == SUCCEED)
            {
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            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1, (BYTE*) &pDel->w_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1, (BYTE*)&pDel->o_carrier_id);

            if (dbrpcexec(pDbproc) == SUCCEED)
                {
                while (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS)
                    && (rc != FAIL))
                    {
                    while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS)
                            && (rc != FAIL))
                        {
                        for (i=0;i<10;i++)
                            {
                            if(pData=dbdata(pDbproc, i+1))
                                pDel->o_id[i] = *((DBINT *) pData);
                            }
                        } // end while (((rc = dbnextrow
                    } // end while (((rc = dbresults
                } // end if (dbrpcexec
            } // end if (dbrpcinit

        sql_error_code =  0;
        sql_error_code =  *((int *) dbgetuserdata(pDbproc));
        *((int *) dbgetuserdata(pDbproc)) = 0; //reset thread’s error code

        if (sql_error_code == 0) break;

        deadlocked = TRUE;

        sprintf(printbuf,"DBDelivery: error %d\n", sql_error_code);
        WriteErrorLog(printbuf);
        Sleep(DEADLOCK_WAIT*++iteration);
        } while (deadlocked);

    // Read current time in a few formats and write record to delivery log
    // Each record:
    // today’s date (mm/dd/yy), time now (hh:mm:ss.sss), queued_time (msec since
    //    1/1/70), time now (msec since 1/1/70), elapsed time (msec),
    //    home warehouse, carrier, last o_id for district 1, ... last o_id for
    //    district 10
    _strdate(d);
    _strtime(t);
    _ftime(&tb);

    current_time = (LONGLONG) 1000*tb.time + tb.millitm; // milliseconds since 1/1/70
    elapsed_time = (int) (current_time - pDel->queued_time);

    sprintf(printbuf,
        "%s %s.%03u %I64d %I64d %d %d %d %d %d %d %d %d %d %d %d %d %d\n",
        d, t, tb.millitm, pDel->queued_time, current_time, elapsed_time,
        pDel->w_id, pDel->o_carrier_id,pDel->o_id[0],pDel->o_id[1],pDel->o_id[2],
        pDel->o_id[3],pDel->o_id[4],pDel->o_id[5],pDel->o_id[6],pDel->o_id[7],
        pDel->o_id[8],pDel->o_id[9]);

    EnterCriticalSection(&deliv_write_crit_sec);
    fprintf(fp_delivlog,printbuf);
    fflush(fp_delivlog);
    LeaveCriticalSection(&deliv_write_crit_sec);

    return SUCCESS;
    } // DBDelivery
//
//
//--------------------------------DBStockLevel----------------------------------------
// Database calls for StockLevel transaction
//
int DBStockLevel(DBPROCESS* pDbproc, STOCK_LEVEL_DATA* pSL)
    {
    RETCODE             rc;
    int                 tryit, sql_error_code;

    BOOL                not_done = TRUE;
    char                printbuf[255];
    BYTE                *pData;

    pSL->num_deadlocks = 0;

    for (tryit=0; tryit < DEADLOCK_RETRY; tryit++)
        {
        if (dbrpcinit(pDbproc, "tpcc_stocklevel", 0) == SUCCEED)
            {
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1, (BYTE*) &pSL->w_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT1, -1, -1, (BYTE*) &pSL->d_id);
            dbrpcparam(pDbproc, NULL, 0, SQLINT2, -1, -1, (BYTE*) &pSL->threshold);

            if (dbrpcexec(pDbproc) == SUCCEED)
                {
                while (((rc = dbresults(pDbproc)) != NO_MORE_RESULTS) && (rc != FAIL))
                    {
                    if (DBROWS(pDbproc))
                        {
                        while (((rc = dbnextrow(pDbproc)) != NO_MORE_ROWS) &&
                            (rc != FAIL))
                            {
                            if(pData=dbdata(pDbproc, 1))
                                pSL->low_stock = *((long *) pData);
                            } // end while (((rc = dbnextrow
                        } // end if (DBROWS
                    } // end while (((rc = dbresults
                } // end if (dbrpcexec
            } // end if (dbrpcinit

        sql_error_code =  0;
        sql_error_code =  *((int *) dbgetuserdata(pDbproc));
        *((int *) dbgetuserdata(pDbproc)) = 0; //reset thread’s error code

        if (sql_error_code == 0) return  SUCCESS;
        if (sql_error_code != 1205) return SQL_ERROR;

        // Note deadlock (1205 code) and retry
        sprintf(printbuf,"DBStockLevel: deadlock: retry: %d", ++pSL->num_deadlocks);
        WriteErrorLog(printbuf);
        Sleep(DEADLOCK_WAIT*tryit);
        } // end for (tryit

    // If we reached here, it means we quit after MAX_RETRY deadlocks
    WriteErrorLog("DBStockLevel: deadlock max retry reached!");

    return DEADLOCK;
    } // DBStockLevel
//
//
//
//--------------------------------End of sqlfuncs.c-----------------------------------
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Commands for compiling and linking Tuxedo servers

rem   tpcctuxservmak.cmd: run this from NT command prompt to compile Tuxedo Transaction
Monitor servers of type TMDL (Delivery)

cl.exe /nologo /ML /W3 /O2 /I c:\tuxedo\include /I c:\mssql\dblib\include /D WIN32 /D
    _CONSOLE /D _MBCS /D _TUX /D _TUX_D /D _TMSTHREADS /c tmserver_stub.c tmserver.c
link.exe  kernel32.lib user32.lib advapi32.lib ntwdblib.lib libtux.lib libbuft.lib
    libtux2.lib libgp.lib /nologo /subsystem:console /incremental:no /machine:I386
    /out:TMDL.exe /libpath:c:\tuxedo\lib /libpath:c:\mssql\dblib\lib tmserver.obj
    tmserver_stub.obj
erase *.obj

rem   tpcctuxt4mak.cmd: run this from NT command prompt to compile Tuxedo Transaction
Monitor servers of type TMT4 (NO,PY,OS,SL)

cl.exe /nologo /ML /W3 /O2 /I c:\tuxedo\include /I c:\mssql\dblib\include /D WIN32 /D
    _CONSOLE /D _MBCS /D _TUX /D _4_TRANS /D _TUX_NO /D _TUX_PY /D _TUX_OS /D _TUX_SL /D
    _TMSTHREADS /c tmserver_stub.c tmserver.c
link.exe  kernel32.lib user32.lib advapi32.lib ntwdblib.lib libtux.lib libbuft.lib
    libtux2.lib libgp.lib /nologo /subsystem:console /incremental:no /machine:I386
    /out:TMT4.exe /libpath:\tuxedo\lib /libpath:\mssql\dblib\lib tmserver.obj
    tmserver_stub.obj
erase *.obj
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Appendix B - Database Design

Build Scripts

setup.cmd

ECHO OFF

@ECHO *************************************************************************
@ECHO *                                                                       *
@ECHO *  Microsoft TPC-C Benchmark Kit Ver. 4.01                              *
@ECHO *                                                                       *
@ECHO *************************************************************************

if ’%1’==’’ goto usage
if ’%2’==’’ goto usage
if ’%3’==’’ goto usage
if ’%4’==’’ goto usage
if not ’%5’==’’ if not ’%5’ == ’scaled’ goto usage

::Cleanup any old .err files
@if exist logs\*.err del logs\*.err

>nul

if  ’%3’==’full’ goto start
if  ’%3’==’builddb’ goto builddb
if  ’%3’==’objects’ goto objects
if  ’%3’==’bulkload’ goto bulkload
if  ’%3’==’objectsfull’ goto objects
if  ’%3’==’bulkloadfull’ goto bulkload
if  ’%3’==’backup’ goto backup
goto usage

:start
:: Cleanup the logs directory...
@if exist logs\version.log del logs\version.log >nul
@if exist logs\db.log del logs\db.log >nul
@if exist logs\objects.log del logs\objects.log >nul
@if exist logs\objects.log del logs\objects.log >nul
@if exist logs\bulkload.log del logs\bulkload.log >nul
@if exist logs\backup.log del logs\backup.log >nul

isql -Usa -P -S%1 -Q"select @@version" >
logs\version.log
isql -Usa -P -S%1 -Q"select getdate()" >>
logs\version.log

:builddb
@if exist logs\db.log del logs\db.log >nul
@ECHO Building database files and database...
isql -Usa -P -S%1 -e < scripts\%2.war\%4\createdb.sql >
logs\db.log
@ECHO Database build complete.
if  ’%3’==’full’ goto objects
goto end

:objects
@if exist logs\objects.log del logs\objects.log >nul
@ECHO Creating database objects...
isql -Usa -P -S%1 -e < scripts\ddl\%4\tables.sql >  logs\objects.log
isql -Usa -P -S%1 -e < scripts\dml\%4\neword.sql >> logs\objects.log

isql -Usa -P -S%1 -e < scripts\dml\%4\payment.sql >> logs\objects.log
isql -Usa -P -S%1 -e < scripts\dml\%4\ordstat.sql >> logs\objects.log
isql -Usa -P -S%1 -e < scripts\dml\%4\delivery.sql >>
logs\objects.log
isql -Usa -P -S%1 -e < scripts\dml\%4\stocklev.sql >>
logs\objects.log
@ECHO Database object creation complete.
if  ’%3’==’full’ goto bulkload
if  ’%3’==’objectsfull’ goto bulkload
goto end

:bulkload
@if exist logs\bulkload.log del logs\bulkload.log >nul
@ECHO Beginning data load and index creation...
isql -Usa -P -S%1 -e < scripts\utility\%4\dbopt1.sql >>
logs\objects.log
if ’%4’==’mssql70’ goto odbc
if ’%4’==’mssql65’ goto dblib
goto usage
:dblib
if ’%5’==’’      loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c0
if ’%5’==’normal’ loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c0
if ’%5’==’scaled’ loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c1
goto bulkloaddone
:odbc
if ’%5’==’’      loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c0
if ’%5’==’normal’ loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c0
if ’%5’==’scaled’ loader\%4\bin\tpccldr -S%1 -W%2 -flogs\bulkload.log -dscripts\ddl\%4 -c1
goto bulkloaddone
:bulkloaddone
isql -Usa -P -S%1 -e < scripts\utility\%4\dbopt2.sql >>
logs\bulkload.log
@ECHO Data load and index creation complete.
if  ’%3’==’full’ goto backup
if  ’%3’==’objectsfull’ goto backup
if  ’%3’==’bulkloadfull’ goto backup
goto end

:backup
@if exist logs\backup.log del logs\backup.log >nul
@ECHO Backing up database...
isql -Usa -P -S%1 -e < scripts\%2.war\%4\backup.sql >
logs\backup.log
@ECHO Database backup complete.
if  ’%3’==’full’ goto verifyload
if  ’%3’==’objectsfull’ goto verifyload
if  ’%3’==’bulkloadfull’ goto verifyload
goto complete

:verifyload
@if exist logs\verifyload.log del logs\verifyload.log >nul
@Echo Verifying TPC-C database load...
isql -Usa -P -S%1 < scripts\utility\%4\verifytpccload.sql    >
logs\verifyload.log
@ECHO Check logs\verifyload.log to verify database load.

:complete
@ECHO *************************************************************************
@ECHO *                                                                       *
@ECHO *  Full TPC-C build complete.  Check logs directory for setup errors.   *
@ECHO *                                                                       *
@ECHO *************************************************************************

goto end

:usage
@ECHO *************************************************************************
@ECHO *                                                                       *
@ECHO *  The TPC-C setup command file requires the following parameters:      *
@ECHO *                                                                       *
@ECHO *  setup SERVER NUMWAR BLDOPT VERSION DBTYPE                            *
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@ECHO *                                                                       *
@ECHO *      SERVER  = machine name of server (use "" for local server)       *
@ECHO *      NUMWAR  = number of warehouses                                   *
@ECHO *      BLDOPT  = full, builddb, objects, objectsfull, bulkload,         *
@ECHO *                bulkloadfull, or backup                                *
@ECHO *      VERSION = mssql65 or mssql70                                     *
@ECHO *      DBTYPE  = normal or scaled
@ECHO *                                                                       *
@ECHO *  Note #1: the BLDOPT and VERSION parameters are case sensitive.       *
@ECHO *                                                                       *
@ECHO *  Note #2: the DBTYPE is optional.  If no DBTYPE is specified, SETUP   *
@ECHO *           will default to NORMAL.                                     *
@ECHO *                                                                       *
@ECHO *  Example:                                                             *
@ECHO *                                                                       *
@ECHO *  The following command would be used to build a complete 200          *
@ECHO *  warehouse database on SQL Server 7.0 runnning on server \\myserver.  *
@ECHO *                                                                       *
@ECHO *      SETUP myserver 200 full mssql70                                  *
@ECHO *                                                                       *
@ECHO *  Note, this command file does a backup of the database by default     *
@ECHO *  after the database build process is complete.  If you do not wish    *
@ECHO *  to make a backup (strongly discouraged), you must edit this file     *
@ECHO *  and comment that section out.  Also, if you need to run the dbcheck  *
@ECHO *  and the dbtables scripts on the fresh database load for an audit,    *
@ECHO *  you must either run them manually or edit this file to include them. *
@ECHO *                                                                       *
@ECHO *************************************************************************

:end

echo on

createdb.sql

--  File:     CREATEDB.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates tpcc database and backup files
--  Script to build 1900 warehouse with 6 file groups (CS, Misc, and Backup) - dated
3/14/99
-- 1900 warehouse - Config 1
-- 1 Hendrix/1 Channel for Logs, all others for data
-- AFA5 - Data, Logs, and Backups
-- AFA0-4 - Data, blank, and Backups.
-- jpj. 3.14.99
-- Remove misc from AFA5 due to log drives there.
-- jpj. 3.25.99 striped log files across 4-channels, RAID10

use master
go

--  remove any existing database and backup files

exec sp_dbremove tpcc, dropdev
exec sp_dropdevice ’tpccback1’
exec sp_dropdevice ’tpccback2’
exec sp_dropdevice ’tpccback3’
exec sp_dropdevice ’tpccback4’
exec sp_dropdevice ’tpccback5’
exec sp_dropdevice ’tpccback6’
go

declare @startdate datetime
declare @enddate datetime

select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

--  create main database files

create database tpcc on
(name="MSSQL70_tpcc_root",filename="D:\MSSQL70_tpcc_root.mdf",size=8MB,

FILEGROWTH=0)
log on

(name="MSSQL70_tpcc_log1",filename="\\.\Q:",size=40000MB, FILEGROWTH=0)

--  create filegroups

alter database tpcc add filegroup MSSQL70_cs_fg
alter database tpcc add filegroup MSSQL70_misc_fg

--  add files to filegroups

alter database tpcc add file
(name="MSSQL70_cs1",filename="\\.\E:",size=19200MB, FILEGROWTH=0),
(name="MSSQL70_cs2",filename="\\.\G:",size=19200MB, FILEGROWTH=0),
(name="MSSQL70_cs3",filename="\\.\I:",size=19200MB, FILEGROWTH=0),
(name="MSSQL70_cs4",filename="\\.\K:",size=19200MB, FILEGROWTH=0),
(name="MSSQL70_cs5",filename="\\.\M:",size=19200MB, FILEGROWTH=0),
(name="MSSQL70_cs6",filename="\\.\O:",size=19200MB, FILEGROWTH=0)

to filegroup MSSQL70_cs_fg

alter database tpcc add file
(name="MSSQL70_misc1",filename="\\.\H:",size=15360MB, FILEGROWTH=0),
(name="MSSQL70_misc2",filename="\\.\J:",size=15360MB, FILEGROWTH=0),
(name="MSSQL70_misc3",filename="\\.\L:",size=15360MB, FILEGROWTH=0),
(name="MSSQL70_misc4",filename="\\.\N:",size=15360MB, FILEGROWTH=0),
(name="MSSQL70_misc5",filename="\\.\P:",size=15360MB, FILEGROWTH=0)

to filegroup MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)
go

--  create backup devices

exec sp_addumpdevice ’disk’,’tpccback1’,’T:\tpccback1.dmp’
exec sp_addumpdevice ’disk’,’tpccback2’,’U:\tpccback2.dmp’
exec sp_addumpdevice ’disk’,’tpccback3’,’V:\tpccback3.dmp’
exec sp_addumpdevice ’disk’,’tpccback4’,’W:\tpccback4.dmp’
exec sp_addumpdevice ’disk’,’tpccback5’,’X:\tpccback5.dmp’
exec sp_addumpdevice ’disk’,’tpccback6’,’Y:\tpccback6.dmp’
go

tables.sql
--  File:     TABLES.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates TPC-C tables

use tpcc
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go

if exists ( select name from sysobjects where name = ’warehouse’ )
drop table warehouse

go
create table warehouse
(

w_id smallint,
w_name char(10),
w_street_1 char(20),
w_street_2 char(20),
w_city char(20),
w_state char(2),
w_zip char(9),
w_tax numeric(4,4),
w_ytd numeric(12,2)

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’district’ )
drop table district

go
create table district
(

d_id tinyint,
d_w_id smallint,
d_name char(10),
d_street_1 char(20),
d_street_2 char(20),
d_city char(20),
d_state char(2),
d_zip char(9),
d_tax numeric(4,4),
d_ytd numeric(12,2),
d_next_o_id int

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’customer’ )
drop table customer

go
create table customer
(

c_id int,
c_d_id tinyint,
c_w_id smallint,
c_first char(16),
c_middle char(2),
c_last char(16),
c_street_1 char(20),
c_street_2 char(20),
c_city char(20),
c_state char(2),
c_zip char(9),
c_phone char(16),
c_since datetime,
c_credit char(2),
c_credit_lim numeric(12,2),
c_discount numeric(4,4),
c_balance numeric(12,2),
c_ytd_payment numeric(12,2),
c_payment_cnt smallint,
c_delivery_cnt smallint,
c_data char(500)

) on MSSQL70_cs_fg
go

if exists ( select name from sysobjects where name = ’history’ )
drop table history

go
create table history

(
h_c_id int,
h_c_d_id tinyint,
h_c_w_id smallint,
h_d_id tinyint,
h_w_id smallint,
h_date datetime,
h_amount numeric(6,2),
h_data char(24)

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’new_order’ )
drop table new_order

go
create table new_order
(

no_o_id int,
no_d_id tinyint,
no_w_id smallint

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’orders’ )
drop table orders

go
create table orders
(

o_id int,
o_d_id tinyint,
o_w_id smallint,
o_c_id int,
o_entry_d datetime,
o_carrier_id tinyint,
o_ol_cnt tinyint,
o_all_local tinyint

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’order_line’ )
drop table order_line

go
create table order_line
(

ol_o_id int,
ol_d_id tinyint,
ol_w_id smallint,
ol_number tinyint,
ol_i_id int,
ol_supply_w_id smallint,
ol_delivery_d datetime,
ol_quantity smallint,
ol_amount numeric(6,2),
ol_dist_info char(24)

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’item’ )
drop table item

go
create table item
(

i_id int,
i_im_id int,
i_name char(24),
i_price numeric(5,2),
i_data char(50)

) on MSSQL70_misc_fg
go

if exists ( select name from sysobjects where name = ’stock’ )
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drop table stock
go
create table stock
(

s_i_id int,
s_w_id smallint,
s_quantity smallint,
s_dist_01 char(24),
s_dist_02 char(24),
s_dist_03 char(24),
s_dist_04 char(24),
s_dist_05 char(24),
s_dist_06 char(24),
s_dist_07 char(24),
s_dist_08 char(24),
s_dist_09 char(24),
s_dist_10 char(24),
s_ytd int,
s_order_cnt smallint,
s_remote_cnt smallint,
s_data char(50)

) on MSSQL70_cs_fg
go

idxcuscl.sql

--  File:     IDXCUSCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on customer table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where name = ’customer_c1’ )
drop index customer.customer_c1

create unique clustered index customer_c1 on customer(c_w_id, c_d_id, c_id)
on MSSQL70_cs_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxcusnc.sql

--  File:     IDXCUSNC.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates non-clustered index on customer table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’customer_nc1’ )
drop index customer.customer_nc1

create unique nonclustered index customer_nc1 on customer(c_w_id, c_d_id, c_last, c_first,
c_id)

on MSSQL70_cs_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxdiscl.sql

--  File:     IDXDISCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on district table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where name = ’district_c1’ )
drop index district.district_c1

create unique clustered index  district_c1 on district(d_w_id, d_id)
with fillfactor=100 on MSSQL70_misc_fg 

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxitmcl.sql
--  File:     IDXITMCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on item table

use tpcc
go
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declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’item_c1’ )
drop index item.item_c1

create unique clustered index item_c1 on item(i_id)
on MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxnodcl.sql
--  File:     IDXNODCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on new_order table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’new_order_c1’ )
drop index new_order.new_order_c1

create unique clustered index new_order_c1 on new_order(no_w_id, no_d_id, no_o_id) 
on MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxodlcl.sql
--  File:     IDXNODCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on new_order table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’new_order_c1’ )
drop index new_order.new_order_c1

create unique clustered index new_order_c1 on new_order(no_w_id, no_d_id, no_o_id) 
on MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxordcl.sql
--  File:     IDXORDCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on orders table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’orders_c1’ )
drop index orders.orders_c1

create unique clustered index orders_c1 on orders(o_w_id, o_d_id, o_id)
on MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxstkcl.sql
--  File:     IDXSTKCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on stock table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where  name = ’stock_c1’ )
drop index stock.stock_c1

create unique clustered index stock_c1 on stock(s_i_id, s_w_id)
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on MSSQL70_cs_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

idxwarcl.sql
--  File:     IDXWARCL.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates clustered index on warehouse table

use tpcc
go

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

if exists ( select name from sysindexes where name = ’warehouse_c1’ )
drop index warehouse.warehouse_c1

create unique clustered index warehouse_c1 on warehouse(w_id)
with fillfactor=100 on MSSQL70_misc_fg

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

dbopt1.sql
--  File:     DBOPT1.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Sets database options for data load

use master
go

exec sp_dboption tpcc,’select into/bulkcopy’,true
exec sp_dboption tpcc,’trunc. log on chkpt.’,true
go

use tpcc
go

checkpoint
go

dbopt2.sql
--  File:     DBOPT2.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Resets database options after data load

use master
go

sp_dboption tpcc,’select ’,false
go

sp_dboption tpcc,’trunc. ’,false
go

use tpcc
go

checkpoint
go

sp_configure allow,1
go

reconfigure with override
go

/*                                            */
/* Set option values for user-defined indexes */
/*                                            */

sp_indexoption ’customer’,’AllowPageLocks’,FALSE
go
sp_indexoption ’district’,’AllowPageLocks’,FALSE
go
sp_indexoption ’warehouse’,’AllowPageLocks’,FALSE
go
sp_indexoption ’stock’,’AllowPageLocks’,FALSE
go
sp_indexoption ’order_line’,’AllowPageLocks’,FALSE
go
sp_indexoption ’orders’,’AllowPageLocks’,FALSE
go
sp_indexoption ’new_order’,’AllowRowLocks’,FALSE
go
sp_indexoption ’item’,’AllowRowLocks’,FALSE
go
sp_indexoption ’item’,’AllowPageLocks’,FALSE
go

Print ’ ’
Print ’******************’
Print ’Pre-specified Locking Hierarchy:’
Print ’   Lockflag = 0 ==> No pre-pecified hierarchy’
Print ’   Lockflag = 1 ==> Lock at Page-level then Table-level’
Print ’   Lockflag = 2 ==> Lock at Row-level then Table-level’
Print ’   Lockflag = 3 ==> Lock at Table-level’
Print ’ ’

select name,lockflags
from sysindexes
where object_id("warehouse")=id or

  object_id("district")=id or
  object_id("customer")=id or
  object_id("stock")=id or
  object_id("orders")=id or
  object_id("order_line")=id or
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  object_id("history")=id or
  object_id("new_order")=id or
  object_id("item")=id

order by lockflags asc
go

sp_configure allow,0
go

reconfigure with override
go

exec sp_dboption tpcc, ’auto update statistics’, FALSE
exec sp_dboption tpcc, ’auto create statistics’, FALSE
go

exec sp_tableoption "district","pintable",true
exec sp_tableoption "warehouse","pintable",true
exec sp_tableoption "new_order","pintable",true
exec sp_tableoption "item","pintable",true
go

dbopt3.sql
use tpcc
go
sp_indexoption ’orders’,’AllowPagelocks’,TRUE
go
sp_indexoption ’orders’,’AllowRowlocks’,FALSE
go
sp_indexoption ’order_line’,’AllowPagelocks’,TRUE
go
sp_indexoption ’order_line’,’AllowRowlocks’,FALSE
go

backup.sql

--  File:     BACKUP.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates backup of tpcc database

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

dump database tpcc to tpccback1, tpccback2, tpccback3, tpccback4, tpccback5, tpccback6 with init, stats = 5

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go

restore.sql

--  File:     RESTORE.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Loads database backup from backup files

declare @startdate datetime
declare @enddate datetime
select @startdate = getdate()
select "Start date:", convert(varchar(30),@startdate,9)

load database tpcc from tpccback1, tpccback2, tpccback3, tpccback4, tpccback5, tpccback6 with stats = 10, replace

select @enddate = getdate()
select "End date: ", convert(varchar(30),@enddate,9)
select "Elapsed time (in seconds): ", datediff(second, @startdate, @enddate)

go
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Stored Procedures

neword.sql

--  File:     NEWORD.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.01
--            Copyright Microsoft, 1996
--  Purpose:  Creates new order transaction stored procedure
--
--  Modified 9/21/98 - Jamie Reding - Microsoft Corporation
-- Reordered @rowcount check so that invalid supply warehouse id,
--      as well as invalid item id, is detected and causes explicit
-- transaction rollback.
--

use tpcc
go

if exists ( select name from sysobjects where name = "tpcc_neworder" )
drop procedure tpcc_neworder

go

create proc tpcc_neworder
@w_id           smallint,
@d_id           tinyint,
@c_id           int,
@o_ol_cnt       tinyint,
@o_all_local    tinyint,
@i_id1  int = 0, @s_w_id1 smallint = 0,

@ol_qty1 smallint = 0,
@i_id2  int = 0, @s_w_id2 smallint = 0,

@ol_qty2 smallint = 0,
@i_id3  int = 0, @s_w_id3 smallint = 0,

@ol_qty3 smallint = 0,
@i_id4  int = 0, @s_w_id4 smallint = 0,

@ol_qty4 smallint = 0,
@i_id5  int = 0, @s_w_id5 smallint = 0,

@ol_qty5 smallint = 0,
@i_id6  int = 0, @s_w_id6 smallint = 0,

@ol_qty6 smallint = 0,
@i_id7  int = 0, @s_w_id7 smallint = 0,

@ol_qty7 smallint = 0,
@i_id8  int = 0, @s_w_id8 smallint = 0,

@ol_qty8 smallint = 0,
@i_id9  int = 0, @s_w_id9 smallint = 0,

@ol_qty9 smallint = 0,
@i_id10 int = 0, @s_w_id10 smallint = 0,

@ol_qty10 smallint = 0,
@i_id11 int = 0, @s_w_id11 smallint = 0,

@ol_qty11 smallint = 0,
@i_id12 int = 0, @s_w_id12 smallint = 0,

@ol_qty12 smallint = 0,
@i_id13 int = 0, @s_w_id13 smallint = 0,

@ol_qty13 smallint = 0,
@i_id14 int = 0, @s_w_id14 smallint = 0,

@ol_qty14 smallint = 0,
@i_id15 int = 0, @s_w_id15 smallint = 0,

@ol_qty15 smallint = 0

as
declare @w_tax          numeric(4,4),
        @d_tax          numeric(4,4),
        @c_last         char(16),
        @c_credit       char(2),
        @c_discount     numeric(4,4),
        @i_price        numeric(5,2),
        @i_name         char(24),
        @i_data         char(50),
        @o_entry_d      datetime,
        @remote_flag    int,
        @s_quantity     smallint,
        @s_data         char(50),
        @s_dist         char(24),

@li_no          int,
@o_id int,
@commit_flag    tinyint,

        @li_id          int,
        @li_s_w_id      smallint,
        @li_qty         smallint,

@ol_number int,
@c_id_local int

begin

begin transaction n

--  get district tax and next availible order id and update
--  plus initialize local variables

update district
set @d_tax       = d_tax,

@o_id        = d_next_o_id,
d_next_o_id  = d_next_o_id + 1,
@o_entry_d   = getdate(),
@li_no       = 0,
@commit_flag = 1

where d_w_id       = @w_id and
d_id         = @d_id        

--  process orderlines

    while (@li_no < @o_ol_cnt)
begin

        select @li_no = @li_no + 1

--  set i_id, s_w_id, and qty for this lineitem

    select @li_id = case @li_no
            when 1 then @i_id1

    when 2 then @i_id2
    when 3 then @i_id3
    when 4 then @i_id4
    when 5 then @i_id5
    when 6 then @i_id6
    when 7 then @i_id7
    when 8 then @i_id8
    when 9 then @i_id9
    when 10 then @i_id10
    when 11 then @i_id11
    when 12 then @i_id12
    when 13 then @i_id13
    when 14 then @i_id14
    when 15 then @i_id15
    end,

    @li_s_w_id = case @li_no
    when 1 then @s_w_id1
    when 2 then @s_w_id2
    when 3 then @s_w_id3
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    when 4 then @s_w_id4
    when 5 then @s_w_id5
    when 6 then @s_w_id6
    when 7 then @s_w_id7
    when 8 then @s_w_id8
    when 9 then @s_w_id9
    when 10 then @s_w_id10
    when 11 then @s_w_id11
    when 12 then @s_w_id12
    when 13 then @s_w_id13
    when 14 then @s_w_id14
    when 15 then @s_w_id15
    end,

     @li_qty = case  @li_no
    when 1 then @ol_qty1
    when 2 then @ol_qty2
    when 3 then @ol_qty3
    when 4 then @ol_qty4
    when 5 then @ol_qty5
    when 6 then @ol_qty6
    when 7 then @ol_qty7
    when 8 then @ol_qty8
    when 9 then @ol_qty9
    when 10 then @ol_qty10
    when 11 then @ol_qty11
    when 12 then @ol_qty12
    when 13 then @ol_qty13
    when 14 then @ol_qty14
    when 15 then @ol_qty15
    end

--  get item data (no one updates item)

select @i_price = i_price,
@i_name  = i_name,
@i_data  = i_data

from item (tablock repeatableread)
where i_id = @li_id

--  update stock values

update stock
set s_ytd        = s_ytd + @li_qty,

@s_quantity  = s_quantity   = s_quantity - @li_qty
+

 case when (s_quantity - @li_qty < 10) then 91 else 0 end,
s_order_cnt  = s_order_cnt + 1,
s_remote_cnt = s_remote_cnt +

case when (@li_s_w_id = @w_id) then 0 else 1 end,
@s_data      = s_data,
@s_dist      = case @d_id

when 1
then s_dist_01

                    when 2  then s_dist_02
                    when 3  then s_dist_03
                    when 4  then s_dist_04
                    when 5  then s_dist_05
                    when 6  then s_dist_06
                    when 7  then s_dist_07
                    when 8  then s_dist_08
                    when 9  then s_dist_09
                    when 10 then s_dist_10

                           end
where s_i_id = @li_id and

    s_w_id = @li_s_w_id

--  if there actually is a stock (and item) with these ids, go to work

    if (@@rowcount > 0)
begin

--  insert order_line data (using data from item and stock)

insert into order_line values(@o_id,

  @d_id,

  @w_id,

  @li_no,

  @li_id,

  @li_s_w_id,

  "dec 31, 1899",

  @li_qty,

  @i_price * @li_qty,

  @s_dist)

--  send line-item data to client

select @i_name,
@s_quantity,
b_g = case when (

(patindex("%ORIGINAL%",@i_data) > 0) and

  (patindex("%ORIGINAL%",@s_data) > 0) )
  then "B" else "G"

end,
@i_price,
@i_price * @li_qty

end
        else

begin
      

--  no item (or stock) found - triggers rollback condition       

select "",0,"",0,0
select @commit_flag = 0

end
end

--  get customer last name, discount, and credit rating

    select @c_last     = c_last,
@c_discount = c_discount,
@c_credit   = c_credit,
@c_id_local = c_id

    from customer (repeatableread)
    where c_id = @c_id and

c_w_id = @w_id and
c_d_id = @d_id

--  insert fresh row into orders table

    insert into orders values (@o_id,
                       @d_id,

                    @w_id,
           @c_id_local,

           @o_entry_d,
           0,
           @o_ol_cnt,
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           @o_all_local)

--  insert corresponding row into new-order table

insert into new_order values (@o_id,
  @d_id,
  @w_id)

--  select warehouse tax

select @w_tax = w_tax
from warehouse (repeatableread)
where w_id = @w_id

if (@commit_flag = 1)                   
commit transaction n

else

--  all that work for nuthin!!!

rollback transaction n

--  return order data to client

select @w_tax,
       @d_tax,

   @o_id,
   @c_last,
   @c_discount,
   @c_credit,
   @o_entry_d,
   @commit_flag

end

go

payment.sql

--  File:     PAYMENT.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates payment transaction stored procedure

use tpcc
go

if exists (select name from sysobjects where name = "tpcc_payment" )
drop procedure tpcc_payment

go

create proc tpcc_payment @w_id           smallint,
 @c_w_id         smallint,
 @h_amount       numeric(6,2),
 @d_id           tinyint,
 @c_d_id         tinyint,
 @c_id           int,
 @c_last         char(16) = ""

as
declare  @w_street_1     char(20),
         @w_street_2     char(20),
         @w_city         char(20),
         @w_state        char(2),
         @w_zip          char(9),

         @w_name         char(10),
         @d_street_1     char(20),
         @d_street_2     char(20),
         @d_city         char(20),
         @d_state        char(2),
         @d_zip          char(9),
         @d_name         char(10),
         @c_first        char(16),
         @c_middle       char(2),
         @c_street_1     char(20),
         @c_street_2     char(20),
         @c_city         char(20),
         @c_state        char(2),
         @c_zip          char(9),
         @c_phone        char(16),
         @c_since        datetime,
         @c_credit       char(2),
         @c_credit_lim   numeric(12,2),
         @c_balance      numeric(12,2),
         @c_discount     numeric(4,4),
         @data           char(500),
         @c_data         char(500),
         @datetime       datetime,
         @w_ytd          numeric(12,2),
         @d_ytd          numeric(12,2),
         @cnt            smallint,
         @val            smallint,
         @screen_data  char(200),

 @d_id_local  tinyint,
 @w_id_local  smallint,
 @c_id_local  int

select @screen_data = ""

begin tran p

--  get payment date

select @datetime = getdate()

if (@c_id = 0)
begin

--  get customer id and info using last name

select @cnt = count(*)
from customer (repeatableread)
where c_last = @c_last and
      c_w_id = @c_w_id and
      c_d_id = @c_d_id      

select @val = (@cnt + 1) / 2
set rowcount @val

select @c_id = c_id
from customer (repeatableread)
where c_last = @c_last and
      c_w_id = @c_w_id and
      c_d_id = @c_d_id
order by c_last, c_first

set rowcount 0
end

--  get customer info and update balances

update customer set
@c_balance     = c_balance = c_balance - @h_amount,
c_payment_cnt  = c_payment_cnt + 1,
c_ytd_payment  = c_ytd_payment + @h_amount,
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@c_first       = c_first,
@c_middle      = c_middle,

    @c_last        = c_last,
    @c_street_1    = c_street_1,

@c_street_2    = c_street_2,
@c_city        = c_city,
@c_state       = c_state,
@c_zip         = c_zip,
@c_phone       = c_phone,
@c_credit      = c_credit,
@c_credit_lim  = c_credit_lim,
@c_discount    = c_discount,
@c_since       = c_since,
@data          = c_data,
@c_id_local    = c_id

where c_id   = @c_id and
      c_w_id = @c_w_id and
      c_d_id = @c_d_id   

--  if customer has bad credit get some more info

if (@c_credit = "BC")
begin

-- compute new info

select @c_data = convert(char(5),@c_id) +
     convert(char(4),@c_d_id) +

         convert(char(5),@c_w_id) +
         convert(char(4),@d_id) +
         convert(char(5),@w_id) +
         convert(char(19),@h_amount) +
         substring(@data, 1, 458)

--  update customer info

update customer set
       c_data = @c_data
where c_id   = @c_id and

  c_w_id = @c_w_id and
      c_d_id = @c_d_id

select @screen_data = substring (@c_data,1,200)
end

--  get district data and update year-to-date

update district
set d_ytd       = d_ytd + @h_amount,

@d_street_1 = d_street_1,
@d_street_2 = d_street_2,
@d_city     = d_city,
@d_state    = d_state,
@d_zip      = d_zip,
@d_name     = d_name,
@d_id_local = d_id

where d_w_id = @w_id and
      d_id   = @d_id

--  get warehouse data and update year-to-date

update warehouse
set w_ytd       = w_ytd + @h_amount,

@w_street_1 = w_street_1,
    @w_street_2 = w_street_2,
    @w_city     = w_city,
    @w_state    = w_state,
    @w_zip      = w_zip,
    @w_name     = w_name,

@w_id_local = w_id      
where w_id = @w_id

--  create history record

insert into history values  (@c_id_local,
     @c_d_id,

 @c_w_id,

@d_id_local,

@w_id_local,

@datetime,

@h_amount,
 @w_name +

"    " + @d_name)

commit tran p

--  return data to client

select  @c_id,
@c_last,
@datetime,
@w_street_1,
@w_street_2,
@w_city,
@w_state,
@w_zip,
@d_street_1,
@d_street_2,
@d_city,
@d_state,
@d_zip,
@c_first,
@c_middle,
@c_street_1,
@c_street_2,
@c_city,
@c_state,
@c_zip,
@c_phone,
@c_since,
@c_credit,
@c_credit_lim,
@c_discount,
@c_balance,
@screen_data

go

ordstat.sql

--  File:     ORDSTAT.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates order status transaction stored procedure

use tpcc
go

if exists ( select name from sysobjects where name = "tpcc_orderstatus" )
drop procedure   tpcc_orderstatus

go
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create proc tpcc_orderstatus @w_id smallint,
 @d_id

tinyint,
 @c_id

int,
 @c_last char(16) =

""

as

declare @c_balance numeric(12,2),
        @c_first char(16),
        @c_middle char(2),
        @o_id int,
        @o_entry_d datetime,
        @o_carrier_id smallint,
        @cnt smallint

begin tran o

if (@c_id = 0)
begin

--  get customer id and info using last name

select @cnt = (count(*)+1)/2
from customer (repeatableread)
where c_last = @c_last and

      c_w_id = @w_id and
            c_d_id = @d_id

set rowcount @cnt

select @c_id = c_id,
   @c_balance = c_balance,
   @c_first   = c_first,
   @c_last    = c_last,
   @c_middle  = c_middle

from customer (repeatableread)
where c_last = @c_last and

      c_w_id = @w_id and
            c_d_id = @d_id

order by c_w_id, c_d_id, c_last, c_first

set rowcount 0
end

else
begin

--  get customer info if by id

select @c_balance = c_balance,
       @c_first   = c_first,
       @c_middle  = c_middle,
       @c_last    = c_last
from customer (repeatableread)
where c_id   = @c_id and
      c_d_id = @d_id and
      c_w_id = @w_id

select @cnt = @@rowcount

end

--  if no such customer

if (@cnt = 0)
begin

raiserror("Customer not found",18,1)
goto custnotfound

end

--  get order info

select @o_id = o_id,
   @o_entry_d    = o_entry_d,

          @o_carrier_id = o_carrier_id          
from orders (serializable)

   where o_c_id = @c_id and
          o_d_id = @d_id and
          o_w_id = @w_id

order by o_id asc

--  select order lines for the current order

select ol_supply_w_id,
          ol_i_id,

       ol_quantity,
       ol_amount,
       ol_delivery_d
from order_line (repeatableread)
where ol_o_id = @o_id and
      ol_d_id = @d_id and
      ol_w_id = @w_id

custnotfound:

commit tran o

--  return data to client

select @c_id,
   @c_last,
   @c_first,
   @c_middle,    
   @o_entry_d,
   @o_carrier_id,
   @c_balance,
   @o_id

go

delivery.sql

--  File:     DELIVERY.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates delivery transaction stored procedure

use tpcc
go

if exists (select name from sysobjects where name = "tpcc_delivery" )
drop procedure tpcc_delivery

go

create proc tpcc_delivery @w_id           smallint,

    @o_carrier_id   smallint
as

declare @d_id tinyint,
        @o_id int,
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        @c_id int,
        @total numeric(12,2),
        @oid1 int,
        @oid2 int,
        @oid3 int,
        @oid4 int,
        @oid5 int,
        @oid6 int,
        @oid7 int,
        @oid8 int,
        @oid9 int,
        @oid10 int

select @d_id = 0

begin tran d

    while (@d_id < 10)
    begin

        select @d_id  = @d_id + 1,
               @total = 0,
               @o_id  = 0

select top 1 @o_id = no_o_id
from new_order (serializable updlock)

        where no_w_id = @w_id and
      no_d_id = @d_id
order by no_o_id asc

        if (@@rowcount <> 0)
        begin

--  claim the order for this district

            delete new_order
            where no_w_id = @w_id and

          no_d_id = @d_id and
      no_o_id = @o_id

--  set carrier_id on this order (and get customer id)

            update orders
    set o_carrier_id = @o_carrier_id,

                @c_id        = o_c_id
            where o_w_id = @w_id and

          o_d_id = @d_id and
      o_id   = @o_id

--  set date in all lineitems for this order (and sum amounts)

            update order_line
    set ol_delivery_d = getdate(),

            @total        = @total + ol_amount
            where ol_w_id = @w_id and
                  ol_d_id = @d_id and

          ol_o_id = @o_id

--  accummulate lineitem amounts for this order into customer

    update customer
set c_balance      = c_balance + @total,
    c_delivery_cnt = c_delivery_cnt + 1

            where c_w_id = @w_id and
          c_d_id = @d_id and

      c_id   = @c_id

        end

        select @oid1 = case @d_id when  1  then @o_id else @oid1 end,
               @oid2 = case @d_id when  2  then @o_id else @oid2 end,

               @oid3 = case @d_id when  3  then @o_id else @oid3 end,
               @oid4 = case @d_id when  4  then @o_id else @oid4 end,
               @oid5 = case @d_id when  5  then @o_id else @oid5 end,
               @oid6 = case @d_id when  6  then @o_id else @oid6 end,
               @oid7 = case @d_id when  7  then @o_id else @oid7 end,
               @oid8 = case @d_id when  8  then @o_id else @oid8 end,
               @oid9 = case @d_id when  9  then @o_id else @oid9 end,
               @oid10 = case @d_id when 10 then @o_id else @oid10 end

    end

commit tran d

-- return delivery data to client

select @oid1,
       @oid2,
       @oid3,
       @oid4,
       @oid5,
       @oid6,
       @oid7,
       @oid8,
       @oid9,
       @oid10

go

stocklev.sql

--  File:     STOCKLEV.SQL
--            Microsoft TPC-C Benchmark Kit Ver. 4.00
--            Copyright Microsoft, 1996
--  Purpose:  Creates stock level transaction stored procedure

use tpcc
go

if exists (select name from sysobjects where name = "tpcc_stocklevel" )
drop procedure tpcc_stocklevel

go

create proc tpcc_stocklevel @w_id        smallint,
    @d_id        tinyint,
    @threshhold smallint
as

declare @o_id_low int,
    @o_id_high int

    select @o_id_low  = (d_next_o_id - 20),
       @o_id_high = (d_next_o_id - 1)

    from district
    where d_w_id = @w_id and

  d_id   = @d_id     

    select count(distinct(s_i_id))
from  stock, order_line

    where ol_w_id    =  @w_id and
      ol_d_id    =  @d_id and
      ol_o_id between @o_id_low and @o_id_high and

          s_w_id     =  ol_w_id and
      s_i_id     =  ol_i_id and
      s_quantity <  @threshhold

go
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Loader Source Code

tpcc.h

// File: TPCC.H
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998

// Purpose: Header file for TPC-C database loader

// Build number of TPC Benchmark Kit
#define TPCKIT_VER "4.00"

// General headers
#include <windows.h>
#include <winbase.h>
#include <stdlib.h>
#include <stdio.h>
#include <process.h>
#include <stddef.h>
#include <stdarg.h>
#include <string.h>
#include <time.h>
#include <sys\timeb.h>
#include <sys\types.h>

// ODBC headers
#include <sql.h>
#include <sqlext.h>
#include <odbcss.h>

// General constants
#define MILLI            1000
#define FALSE           0
#define TRUE            1
#define UNDEF    -1
#define MINPRINTASCII    32
#define MAXPRINTASCII   126

// Default environment constants
#define SERVER          ""
#define DATABASE        "tpcc"
#define USER            "sa"
#define PASSWORD            ""

// Default loader arguments
#define BATCH           10000
#define DEFLDPACKSIZE 32768
#define ORDERS_PER_DIST  3000
#define LOADER_RES_FILE   "logs\\load.out"
#define LOADER_NURAND_C   123
#define DEF_STARTING_WAREHOUSE 1
#define BUILD_INDEX 1 // build both data
and indexes
#define INDEX_ORDER 1 // build indexes
before load
#define SCALE_DOWN 0   // build a normal scale
database

#define INDEX_SCRIPT_PATH "scripts"

typedef struct
{
    char  *server;
    char  *database;
    char  *user;
    char  *password;

BOOL tables_all;
// set if loading all tables
BOOL table_item;
// set if loading ITEM table specifically
BOOL table_warehouse; // set if loading

WAREHOUSE, DISTRICT, and STOCK
BOOL table_customer; // set if

loading CUSTOMER and HISTORY
BOOL table_orders; // set if

loading NEW-ORDER, ORDERS, ORDER-LINE
    long   num_warehouses;
    long   batch;
    long   verbose;

long   pack_size;
char *loader_res_file;
char *synch_servername;
long case_sensitivity;
long starting_warehouse;
long build_index;
long index_order;
long scale_down;
char *index_script_path;

} TPCCLDR_ARGS;

// String length constants
#define SERVER_NAME_LEN            20
#define DATABASE_NAME_LEN          20
#define USER_NAME_LEN              20
#define PASSWORD_LEN               20
#define TABLE_NAME_LEN             20
#define I_DATA_LEN                 50
#define I_NAME_LEN                 24
#define BRAND_LEN                   1
#define LAST_NAME_LEN              16
#define W_NAME_LEN                 10
#define ADDRESS_LEN                20
#define STATE_LEN                   2
#define ZIP_LEN                     9
#define S_DIST_LEN                 24
#define S_DATA_LEN                 50
#define D_NAME_LEN                 10
#define FIRST_NAME_LEN             16
#define MIDDLE_NAME_LEN             2
#define PHONE_LEN                  16
#define CREDIT_LEN                  2
#define C_DATA_LEN                500
#define H_DATA_LEN                 24
#define DIST_INFO_LEN              24
#define MAX_OL_NEW_ORDER_ITEMS     15
#define MAX_OL_ORDER_STATUS_ITEMS  15
#define STATUS_LEN                 25
#define OL_DIST_INFO_LEN    24
#define C_SINCE_LEN    23
#define H_DATE_LEN    23
#define OL_DELIVERY_D_LEN    23
#define O_ENTRY_D_LEN              23

// Functions in random.c
void   seed();
long   irand();
double drand();
void WUCreate();
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short WURand();
long RandomNumber(long lower, long upper);

// Functions in getargs.c;
void GetArgsLoader();
void GetArgsLoaderUsage();

// Functions in time.c
long TimeNow();

// Functions in strings.c
void MakeAddress();
void LastName();
int  MakeAlphaString();
int  MakeOriginalAlphaString();
int  MakeNumberString();
int  MakeZipNumberString();
void InitString();
void InitAddress();
void PaddString();

tpccldr.c

// File: TPCCLDR.C
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998
// Purpose: Source file for TPC-C database loader

// Includes
#include "tpcc.h"
#include "search.h"

// Defines
#define MAXITEMS                100000
#define MAXITEMS_SCALE_DOWN 100
#define CUSTOMERS_PER_DISTRICT  3000
#define CUSTOMERS_SCALE_DOWN 30
#define DISTRICT_PER_WAREHOUSE  10
#define ORDERS_PER_DISTRICT     3000
#define ORDERS_SCALE_DOWN       30
#define MAX_CUSTOMER_THREADS    2
#define MAX_ORDER_THREADS       3
#define MAX_MAIN_THREADS        4

// Functions declarations

void HandleErrorDBC (SQLHDBC  hdbc1);

long NURand();
void LoadItem();
void LoadWarehouse();

void Stock();
void District();

void LoadCustomer();
void CustomerBufInit();
void CustomerBufLoad();
void LoadCustomerTable();
void LoadHistoryTable();

void LoadOrders();
void OrdersBufInit();
void OrdersBufLoad();
void LoadOrdersTable();
void LoadNewOrderTable();
void LoadOrderLineTable();
void GetPermutation();
void CheckForCommit();
void OpenConnections();
void BuildIndex();
void FormatDate ();

// Shared memory structures

typedef struct
{
    long                ol;
    long                ol_i_id;
    short               ol_supply_w_id;
    short               ol_quantity;
    double              ol_amount;
    char                ol_dist_info[DIST_INFO_LEN+1];

char ol_delivery_d[OL_DELIVERY_D_LEN+1];
} ORDER_LINE_STRUCT;

typedef struct
{
    long                o_id;
    short               o_d_id;
    short               o_w_id;
    long                o_c_id;
    short               o_carrier_id;
    short               o_ol_cnt;
    short               o_all_local;

ORDER_LINE_STRUCT   o_ol[15];
} ORDERS_STRUCT;

typedef struct
{
    long c_id;
    short c_d_id;
    short c_w_id;

char c_first[FIRST_NAME_LEN+1];
    char c_middle[MIDDLE_NAME_LEN+1];
    char c_last[LAST_NAME_LEN+1];
    char c_street_1[ADDRESS_LEN+1];
    char c_street_2[ADDRESS_LEN+1];
    char c_city[ADDRESS_LEN+1];
    char c_state[STATE_LEN+1];
    char c_zip[ZIP_LEN+1];
    char c_phone[PHONE_LEN+1];
    char c_credit[CREDIT_LEN+1];
    double c_credit_lim;
    double c_discount;
//  fix to avoid ODBC float to numeric conversion problem.
//  double c_balance;

char c_balance[6];

    double c_ytd_payment;
short c_payment_cnt;
short c_delivery_cnt;
char c_data[C_DATA_LEN+1];
double h_amount;

    char h_data[H_DATA_LEN+1];
} CUSTOMER_STRUCT;

typedef struct
{

char c_last[LAST_NAME_LEN+1];
char c_first[FIRST_NAME_LEN+1];

    long c_id;
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} CUSTOMER_SORT_STRUCT;

typedef struct
{
    long                time_start;
} LOADER_TIME_STRUCT;

// Global variables

char szLastError[300];

HENV henv;

HDBC i_hdbc1; // for ITEM table
HDBC w_hdbc1; // for WAREHOUSE, DISTRICT,
STOCK
HDBC c_hdbc1; // for CUSTOMER
HDBC c_hdbc2; // for HISTORY
HDBC o_hdbc1; // for ORDERS
HDBC o_hdbc2; // for NEW-ORDER

HDBC o_hdbc3; // for ORDER-LINE

HSTMT i_hstmt1;
HSTMT w_hstmt1;
HSTMT c_hstmt1, c_hstmt2;
HSTMT o_hstmt1, o_hstmt2, o_hstmt3;

ORDERS_STRUCT   orders_buf[ORDERS_PER_DISTRICT];
CUSTOMER_STRUCT customer_buf[CUSTOMERS_PER_DISTRICT];
long            orders_rows_loaded;
long            new_order_rows_loaded;
long            order_line_rows_loaded;
long            history_rows_loaded;
long            customer_rows_loaded;
long            stock_rows_loaded;
long            district_rows_loaded;
long            item_rows_loaded;
long            warehouse_rows_loaded;
long            main_time_start;
long            main_time_end;
long max_items;
long customers_per_district;
long orders_per_district;
long first_new_order;
long last_new_order;

TPCCLDR_ARGS    *aptr, args;

//=======================================================================
//
// Function name: main
//
//=======================================================================

int main(int  argc, char **argv)
{

DWORD           dwThreadID[MAX_MAIN_THREADS];
HANDLE          hThread[MAX_MAIN_THREADS];
FILE            *fLoader;
char            buffer[255];
int i;

for (i=0; i<MAX_MAIN_THREADS; i++)
hThread[i] = NULL;

    printf("\n***************************************************");

printf("\n*                                                 *");
printf("\n*  Microsoft SQL Server                           *");
printf("\n*                                                 *");
printf("\n*  TPC-C BENCHMARK KIT:  Database loader          *");
printf("\n*  Version %s                                   *", TPCKIT_VER);
printf("\n*                                                 *");
printf("\n***************************************************\n\n");

    // process command line arguments

    aptr = &args;
    GetArgsLoader(argc, argv, aptr);

printf("Build interface is ODBC.\n");

if (aptr->build_index == 0)
printf("Data load only - no index creation.\n");

else
printf("Data load and index creation.\n");

if (aptr->index_order == 0)
printf("Clustered indexes will be created after bulk load.\n");

else
printf("Clustered indexes will be created before bulk load.\n");

// set database scale values
if (aptr->scale_down == 1)
{

printf("*** Scaled Down Database ***\n");
max_items = MAXITEMS_SCALE_DOWN;
customers_per_district = CUSTOMERS_SCALE_DOWN;
orders_per_district = ORDERS_SCALE_DOWN;
first_new_order = 0;
last_new_order  = 30;

}
else
{

max_items = MAXITEMS;
customers_per_district = CUSTOMERS_PER_DISTRICT;
orders_per_district = ORDERS_PER_DISTRICT;
first_new_order = 2100;
last_new_order  = 3000;

}

// open connections to SQL Server

OpenConnections();

// open file for loader results
    fLoader = fopen(aptr->loader_res_file, "w");

    if (fLoader == NULL)
{

printf("Error, loader result file open failed.");
exit(-1);

}

    // start loading data

    sprintf(buffer,"TPC-C load started for %ld warehouses.\n",aptr->num_warehouses);

printf("%s",buffer);
fprintf(fLoader,"%s",buffer);

main_time_start = (TimeNow() / MILLI);

// start parallel load threads

if (aptr->tables_all || aptr->table_item)
{
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fprintf(fLoader, "\nStarting loader threads for: item\n");

hThread[0] = CreateThread(NULL,
  0,

(LPTHREAD_START_ROUTINE) LoadItem,
  NULL,
  0,

&dwThreadID[0]);

if (hThread[0] == NULL)
{

printf("Error, failed in creating creating thread = 0.\n");
exit(-1);

}
}

if (aptr->tables_all || aptr->table_warehouse)
{

fprintf(fLoader, "Starting loader threads for: warehouse\n");

hThread[1] = CreateThread(NULL,
  0,

(LPTHREAD_START_ROUTINE) LoadWarehouse,
  NULL,
  0,

&dwThreadID[1]);

if (hThread[1] == NULL)
{

printf("Error, failed in creating creating thread = 1.\n");
exit(-1);

}
}

if (aptr->tables_all || aptr->table_customer)
{

fprintf(fLoader, "Starting loader threads for: customer\n");

hThread[2] = CreateThread(NULL,
  0,

(LPTHREAD_START_ROUTINE) LoadCustomer,
  NULL,
  0,

&dwThreadID[2]);

if (hThread[2] == NULL)
{

printf("Error, failed in creating creating main thread =
2.\n");

exit(-1);
}

}

if (aptr->tables_all || aptr->table_orders)
{

fprintf(fLoader, "Starting loader threads for: orders\n");

hThread[3] = CreateThread(NULL,
  0,

(LPTHREAD_START_ROUTINE) LoadOrders,
  NULL,
  0,

&dwThreadID[3]);

if (hThread[3] == NULL)
{

printf("Error, failed in creating creating main thread =
3.\n");

exit(-1);
}       

}

// Wait for threads to finish...
for (i=0; i<MAX_MAIN_THREADS; i++)
{

if (hThread[i] != NULL)
{

WaitForSingleObject( hThread[i], INFINITE );
CloseHandle(hThread[i]);
hThread[i] = NULL;

}
}

main_time_end = (TimeNow() / MILLI);

    sprintf(buffer,"\nTPC-C load completed successfully in %ld minutes.\n",
(main_time_end - main_time_start)/60);

printf("%s",buffer);
fprintf(fLoader, "%s", buffer);

fclose(fLoader);

SQLFreeEnv(henv);

    exit(0);

return 0;
}

//=======================================================================
//
// Function name: LoadItem
//
//=======================================================================

void LoadItem()
{
    long i_id;

long i_im_id;
    char i_name[I_NAME_LEN+1];
    double i_price;
    char i_data[I_DATA_LEN+1];

char name[20];
long time_start;
RETCODE rc;
DBINT rcint;
char bcphint[128];

// Seed with unique number
seed(1);

printf("Loading item table...\n");

// if build index before load
if ((aptr->build_index == 1) && (aptr->index_order == 1))

BuildIndex("idxitmcl");

InitString(i_name, I_NAME_LEN+1);
InitString(i_data, I_DATA_LEN+1);

sprintf(name, "%s..%s", aptr->database, "item");
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rc = bcp_init(i_hdbc1, name, NULL, "logs\\item.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (i_id), ROWS_PER_BATCH = 100000");
rc = bcp_control(i_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);
}

rc = bcp_bind(i_hdbc1, (BYTE *) &i_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);

rc = bcp_bind(i_hdbc1, (BYTE *) &i_im_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4,
2);

if (rc != SUCCEED)
HandleErrorDBC(i_hdbc1);

rc = bcp_bind(i_hdbc1, (BYTE *) i_name, 0, I_NAME_LEN, NULL, 0, 0, 3);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);

rc = bcp_bind(i_hdbc1, (BYTE *) &i_price, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
4);

if (rc != SUCCEED)
HandleErrorDBC(i_hdbc1);

rc = bcp_bind(i_hdbc1, (BYTE *) i_data, 0, I_DATA_LEN, NULL, 0, 0, 5);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);

time_start = (TimeNow() / MILLI);

item_rows_loaded = 0;

for (i_id = 1; i_id <= max_items; i_id++)
{

i_im_id = RandomNumber(1L, 10000L);

MakeAlphaString(14, 24, I_NAME_LEN, i_name);

i_price = ((float) RandomNumber(100L, 10000L))/100.0;

MakeOriginalAlphaString(26, 50, I_DATA_LEN, i_data, 10);

rc = bcp_sendrow(i_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);

item_rows_loaded++;
CheckForCommit(i_hdbc1, i_hstmt1, item_rows_loaded, "item",

&time_start);
}

rcint = bcp_done(i_hdbc1);
if (rcint < 0)

HandleErrorDBC(i_hdbc1);

printf("Finished loading item table.\n");

SQLFreeStmt(i_hstmt1, SQL_DROP);
SQLDisconnect(i_hdbc1);
SQLFreeConnect(i_hdbc1);

// if build index after load
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxitmcl");

}

//=============================================================================
//
// Function   : LoadWarehouse
//
// Loads WAREHOUSE table and loads Stock and District as Warehouses are created
//
//=============================================================================

void LoadWarehouse()
{
    short w_id;
    char w_name[W_NAME_LEN+1];
    char w_street_1[ADDRESS_LEN+1];
    char w_street_2[ADDRESS_LEN+1];
    char w_city[ADDRESS_LEN+1];
    char w_state[STATE_LEN+1];
    char w_zip[ZIP_LEN+1];
    double w_tax;
    double w_ytd;

char name[20];
long time_start;
RETCODE rc;
DBINT rcint;
char bcphint[128];

// Seed with unique number
seed(2);

printf("Loading warehouse table...\n");

// if build index before load...
 if ((aptr->build_index == 1) && (aptr->index_order == 1))

BuildIndex("idxwarcl");

InitString(w_name, W_NAME_LEN+1);
InitAddress(w_street_1, w_street_2, w_city, w_state, w_zip);

sprintf(name, "%s..%s", aptr->database, "warehouse");

rc = bcp_init(w_hdbc1, name, NULL, "logs\\whouse.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (w_id), ROWS_PER_BATCH = %d", aptr-
>num_warehouses);

rc = bcp_control(w_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
}

rc = bcp_bind(w_hdbc1, (BYTE *) &w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 1);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) w_name, 0, W_NAME_LEN, NULL, 0, 0, 2);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) w_street_1, 0, ADDRESS_LEN, NULL, 0, 0, 3);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) w_street_2, 0, ADDRESS_LEN, NULL, 0, 0, 4);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
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rc = bcp_bind(w_hdbc1, (BYTE *) w_city, 0, ADDRESS_LEN, NULL, 0, 0, 5);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) w_state, 0, STATE_LEN, NULL, 0, 0, 6);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) w_zip, 0, ZIP_LEN, NULL, 0, 0, 7);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &w_tax, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
8);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &w_ytd, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
9);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

time_start = (TimeNow() / MILLI);

warehouse_rows_loaded = 0;

for (w_id = (short)aptr->starting_warehouse; w_id <= aptr->num_warehouses;
w_id++)

{
MakeAlphaString(6,10, W_NAME_LEN, w_name);

MakeAddress(w_street_1, w_street_2, w_city, w_state, w_zip);

w_tax = ((float) RandomNumber(0L,2000L))/10000.00;

w_ytd = 300000.00;

rc = bcp_sendrow(w_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

warehouse_rows_loaded++;
CheckForCommit(w_hdbc1, i_hstmt1, warehouse_rows_loaded, "warehouse",

&time_start);
}

rcint = bcp_done(w_hdbc1);
if (rcint < 0)

HandleErrorDBC(w_hdbc1);

printf("Finished loading warehouse table.\n");

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxwarcl");

stock_rows_loaded = 0;
district_rows_loaded = 0;

District();
Stock();

}

//=======================================================================
//
// Function   : District
//
//=======================================================================

void District()
{
    short d_id;
    short d_w_id;
    char d_name[D_NAME_LEN+1];
    char d_street_1[ADDRESS_LEN+1];
    char d_street_2[ADDRESS_LEN+1];
    char d_city[ADDRESS_LEN+1];
    char d_state[STATE_LEN+1];
    char d_zip[ZIP_LEN+1];
    double d_tax;
    double d_ytd;

char name[20];
    long d_next_o_id;

long time_start;
int w_id;
RETCODE rc;
DBINT rcint;
char bcphint[128];

// Seed with unique number
seed(4);

printf("Loading district table...\n");

// build index before load
if ((aptr->build_index == 1) && (aptr->index_order == 1))

BuildIndex("idxdiscl");

InitString(d_name, D_NAME_LEN+1);
InitAddress(d_street_1, d_street_2, d_city, d_state, d_zip);
sprintf(name, "%s..%s", aptr->database, "district");

rc = bcp_init(w_hdbc1, name, NULL, "logs\\district.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (d_w_id, d_id), ROWS_PER_BATCH = %u",
(aptr->num_warehouses * 10));

rc = bcp_control(w_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
}

rc = bcp_bind(w_hdbc1, (BYTE *) &d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 1);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &d_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
2);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) d_name, 0, D_NAME_LEN, NULL, 0, 0, 3);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) d_street_1, 0, ADDRESS_LEN, NULL, 0, 0, 4);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) d_street_2, 0, ADDRESS_LEN, NULL, 0, 0, 5);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) d_city, 0, ADDRESS_LEN, NULL, 0, 0, 6);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
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rc = bcp_bind(w_hdbc1, (BYTE *) d_state, 0, STATE_LEN, NULL, 0, 0, 7);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) d_zip, 0, ZIP_LEN, NULL, 0, 0, 8);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &d_tax, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
9);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &d_ytd, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
10);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &d_next_o_id, 0, SQL_VARLEN_DATA, NULL, 0,
SQLINT4, 11);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

d_ytd  = 30000.0;

d_next_o_id = orders_per_district+1;

time_start = (TimeNow() / MILLI);

for (w_id = aptr->starting_warehouse; w_id <= aptr->num_warehouses; w_id++)
{   

d_w_id = w_id;

for (d_id = 1; d_id <= DISTRICT_PER_WAREHOUSE; d_id++)
{

MakeAlphaString(6,10,D_NAME_LEN, d_name);

MakeAddress(d_street_1, d_street_2, d_city, d_state, d_zip);

d_tax = ((float) RandomNumber(0L,2000L))/10000.00;

rc = bcp_sendrow(w_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

district_rows_loaded++;
CheckForCommit(w_hdbc1, w_hstmt1, district_rows_loaded,

"district", &time_start);
}

    }

rcint = bcp_done(w_hdbc1);
if (rcint < 0)

HandleErrorDBC(w_hdbc1);

printf("Finished loading district table.\n");

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxdiscl");

    return;
}

//=======================================================================
//
// Function   : Stock
//
//=======================================================================

void Stock()
{
    long s_i_id;
    short s_w_id;
    short s_quantity;
    char s_dist_01[S_DIST_LEN+1];
    char s_dist_02[S_DIST_LEN+1];
    char s_dist_03[S_DIST_LEN+1];
    char s_dist_04[S_DIST_LEN+1];
    char s_dist_05[S_DIST_LEN+1];
    char s_dist_06[S_DIST_LEN+1];
    char s_dist_07[S_DIST_LEN+1];
    char s_dist_08[S_DIST_LEN+1];
    char s_dist_09[S_DIST_LEN+1];
    char s_dist_10[S_DIST_LEN+1];
    long s_ytd;
    short s_order_cnt;
    short s_remote_cnt;
    char s_data[S_DATA_LEN+1];
    short len;

char name[20];
long time_start;
RETCODE rc;
DBINT rcint;
char bcphint[128];

// Seed with unique number
seed(3);

// if build index before load...
if ((aptr->build_index == 1) && (aptr->index_order == 1))

BuildIndex("idxstkcl");

sprintf(name, "%s..%s", aptr->database, "stock");

rc = bcp_init(w_hdbc1, name, NULL, "logs\\stock.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (s_i_id, s_w_id), ROWS_PER_BATCH =
%u", (aptr->num_warehouses * 100000));

rc = bcp_control(w_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
}

rc = bcp_bind(w_hdbc1, (BYTE *) &s_i_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4,
1);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

bcp_bind(w_hdbc1, (BYTE *) &s_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &s_quantity, 0, SQL_VARLEN_DATA, NULL, 0,
SQLINT2, 3);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_01, 0, S_DIST_LEN, NULL, 0, 0, 4);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_02, 0, S_DIST_LEN, NULL, 0, 0, 5);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);
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rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_03, 0, S_DIST_LEN, NULL, 0, 0, 6);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_04, 0, S_DIST_LEN, NULL, 0, 0, 7);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_05, 0, S_DIST_LEN, NULL, 0, 0, 8);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_06, 0, S_DIST_LEN, NULL, 0, 0, 9);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_07, 0, S_DIST_LEN, NULL, 0, 0, 10);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_08, 0, S_DIST_LEN, NULL, 0, 0, 11);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_09, 0, S_DIST_LEN, NULL, 0, 0, 12);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_dist_10, 0, S_DIST_LEN, NULL, 0, 0, 13);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &s_ytd, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4,
14);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &s_order_cnt, 0, SQL_VARLEN_DATA, NULL, 0,
SQLINT2, 15);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) &s_remote_cnt, 0, SQL_VARLEN_DATA, NULL, 0,
SQLINT2, 16);

if (rc != SUCCEED)
HandleErrorDBC(w_hdbc1);

rc = bcp_bind(w_hdbc1, (BYTE *) s_data, 0, S_DATA_LEN, NULL, 0, 0, 17);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

s_ytd = s_order_cnt = s_remote_cnt = 0;

time_start = (TimeNow() / MILLI);

printf("...Loading stock table\n");

for (s_i_id=1; s_i_id <= max_items; s_i_id++)
{

for (s_w_id = (short)aptr->starting_warehouse; s_w_id <= aptr-
>num_warehouses; s_w_id++)

{

s_quantity = (short)RandomNumber(10L,100L);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_01);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_02);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_03);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_04);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_05);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_06);

len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_07);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_08);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_09);
len = MakeAlphaString(24,24,S_DIST_LEN, s_dist_10);

len = MakeOriginalAlphaString(26,50, S_DATA_LEN, s_data,10);

rc = bcp_sendrow(w_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

stock_rows_loaded++;
CheckForCommit(w_hdbc1, w_hstmt1, stock_rows_loaded,

"stock", &time_start);

}
}

rcint = bcp_done(w_hdbc1);
if (rcint < 0)

HandleErrorDBC(w_hdbc1);

printf("Finished loading stock table.\n");

SQLFreeStmt(w_hstmt1, SQL_DROP);
SQLDisconnect(w_hdbc1);
SQLFreeConnect(w_hdbc1);

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxstkcl");

return;
}

//=======================================================================
//
// Function   : LoadCustomer
//
//=======================================================================

void LoadCustomer()
{

LOADER_TIME_STRUCT      customer_time_start;
LOADER_TIME_STRUCT      history_time_start;
short           w_id;

    short               d_id;
DWORD           dwThreadID[MAX_CUSTOMER_THREADS];
HANDLE          hThread[MAX_CUSTOMER_THREADS];
char            name[20];
RETCODE rc;
DBINT rcint;
char bcphint[128];
char cmd[256];
// SQLRETURN rc_1;
// SQLSMALLINT recnum, MsgLen;
// SQLCHAR SqlState[6],

Msg[SQL_MAX_MESSAGE_LENGTH];
// SQLINTEGER NativeError;

// Seed with unique number
seed(5);

   printf("Loading customer and history tables...\n");

// if build index before load...
if ((aptr->build_index == 1) && (aptr->index_order == 1))

BuildIndex("idxcuscl");

// Initialize bulk copy
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sprintf(name, "%s..%s", aptr->database, "customer");

rc = bcp_init(c_hdbc1, name, NULL, "logs\\customer.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (c_w_id, c_d_id, c_id),
ROWS_PER_BATCH = %u", (aptr->num_warehouses * 30000));

rc = bcp_control(c_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);
}

sprintf(name, "%s..%s", aptr->database, "history");

rc = bcp_init(c_hdbc2, name, NULL, "logs\\history.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

sprintf(bcphint, "tablock");
rc = bcp_control(c_hdbc2, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

customer_rows_loaded    = 0;
history_rows_loaded     = 0;

CustomerBufInit();

customer_time_start.time_start = (TimeNow() / MILLI);
history_time_start.time_start = (TimeNow() / MILLI);

for (w_id = (short)aptr->starting_warehouse; w_id <= aptr->num_warehouses;
w_id++)

{
for (d_id = 1; d_id <= DISTRICT_PER_WAREHOUSE; d_id++)
{

CustomerBufLoad(d_id, w_id);

// Start parallel loading threads here...

// Start customer table thread

printf("...Loading customer table for: d_id = %d, w_id =
%d\n", d_id, w_id);

hThread[0] = CreateThread(NULL,

0,

(LPTHREAD_START_ROUTINE) LoadCustomerTable,

&customer_time_start,

0,

&dwThreadID[0]);

if (hThread[0] == NULL)
{

printf("Error, failed in creating creating thread
= 0.\n");

exit(-1);
}

// Start History table thread

printf("...Loading history table for: d_id = %d, w_id =
%d\n", d_id, w_id);

hThread[1] = CreateThread(NULL,

0,

(LPTHREAD_START_ROUTINE) LoadHistoryTable,

&history_time_start,

0,

&dwThreadID[1]);

if (hThread[1] == NULL)
{

printf("Error, failed in creating creating thread
= 1.\n");

exit(-1);
}

WaitForSingleObject( hThread[0], INFINITE );
WaitForSingleObject( hThread[1], INFINITE );

if (CloseHandle(hThread[0]) == FALSE)
{

printf("Error, failed in closing customer thread
handle with errno: %d\n", GetLastError());

}

if (CloseHandle(hThread[1]) == FALSE)
{

printf("Error, failed in closing history thread
handle with errno: %d\n", GetLastError());

}

}

}

// flush the bulk connection
rcint = bcp_done(c_hdbc1);
if (rcint < 0)

HandleErrorDBC(c_hdbc1);

rcint = bcp_done(c_hdbc2);
if (rcint < 0)

HandleErrorDBC(c_hdbc2);

printf("Finished loading customer table.\n");

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxcuscl");

// build non-clustered index
if (aptr->build_index == 1)

BuildIndex("idxcusnc");

// Output the NURAND used for the loader into C_FIRST for C_ID = 1,
// C_W_ID = 1, and C_D_ID = 1
sprintf(cmd, "isql -S%s -U%s -P%s -d%s -e -Q\"update customer set c_first =

’C_LOAD = %d’ where c_id = 1 and c_w_id = 1 and c_d_id = 1\" > logs\\nurand_load.log",
aptr->server,
aptr->user,
aptr->password,
aptr->database,
LOADER_NURAND_C);
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system(cmd);

SQLFreeStmt(c_hstmt1, SQL_DROP);
SQLDisconnect(c_hdbc1);
SQLFreeConnect(c_hdbc1);

SQLFreeStmt(c_hstmt2, SQL_DROP);
SQLDisconnect(c_hdbc2);
SQLFreeConnect(c_hdbc2);

    return;

}

//=======================================================================
//
// Function   : CustomerBufInit
//
//=======================================================================

void CustomerBufInit()
{

int     i;

for (i=0;i<customers_per_district;i++)
{

customer_buf[i].c_id = 0;
customer_buf[i].c_d_id = 0;
customer_buf[i].c_w_id = 0;

strcpy(customer_buf[i].c_first,"");
strcpy(customer_buf[i].c_middle,"");
strcpy(customer_buf[i].c_last,"");
strcpy(customer_buf[i].c_street_1,"");
strcpy(customer_buf[i].c_street_2,"");
strcpy(customer_buf[i].c_city,"");
strcpy(customer_buf[i].c_state,"");
strcpy(customer_buf[i].c_zip,"");
strcpy(customer_buf[i].c_phone,"");
strcpy(customer_buf[i].c_credit,"");

customer_buf[i].c_credit_lim = 0;
customer_buf[i].c_discount = (float) 0;

//  fix to avoid ODBC float to numeric conversion problem.
// customer_buf[i].c_balance = 0;
strcpy(customer_buf[i].c_balance,"");

customer_buf[i].c_ytd_payment = 0;
customer_buf[i].c_payment_cnt = 0;
customer_buf[i].c_delivery_cnt = 0;

strcpy(customer_buf[i].c_data,"");

customer_buf[i].h_amount = 0;

strcpy(customer_buf[i].h_data,"");

}

}

//=======================================================================
//
// Function   : CustomerBufLoad
//
// Fills shared buffer for HISTORY and CUSTOMER

//=======================================================================

void CustomerBufLoad(int d_id, int w_id)
{

long    i;
    CUSTOMER_SORT_STRUCT    c[CUSTOMERS_PER_DISTRICT];

for (i=0;i<customers_per_district;i++)
{

if (i < 1000)
LastName(i, c[i].c_last);

else
LastName(NURand(255,0,999,LOADER_NURAND_C), c[i].c_last);

MakeAlphaString(8,16,FIRST_NAME_LEN, c[i].c_first);

c[i].c_id = i+1;

}

printf("...Loading customer buffer for: d_id = %d, w_id = %d\n",
d_id, w_id);

for (i=0;i<customers_per_district;i++)
{

customer_buf[i].c_d_id = d_id;
customer_buf[i].c_w_id = w_id;
customer_buf[i].h_amount = 10.0;

customer_buf[i].c_ytd_payment  = 10.0;

customer_buf[i].c_payment_cnt  = 1;
customer_buf[i].c_delivery_cnt = 0;

// Generate CUSTOMER and HISTORY data

customer_buf[i].c_id = c[i].c_id;

strcpy(customer_buf[i].c_first, c[i].c_first);
strcpy(customer_buf[i].c_last, c[i].c_last);

customer_buf[i].c_middle[0] = ’O’;
customer_buf[i].c_middle[1] = ’E’;

MakeAddress(customer_buf[i].c_street_1,
    customer_buf[i].c_street_2,
    customer_buf[i].c_city,
    customer_buf[i].c_state,
    customer_buf[i].c_zip);

MakeNumberString(16, 16, PHONE_LEN, customer_buf[i].c_phone);

if (RandomNumber(1L, 100L) > 10)
customer_buf[i].c_credit[0] = ’G’;

else
customer_buf[i].c_credit[0] = ’B’;

customer_buf[i].c_credit[1] = ’C’;

customer_buf[i].c_credit_lim = 50000.0;
customer_buf[i].c_discount = ((float) RandomNumber(0L, 5000L)) /

10000.0;

//  fix to avoid ODBC float to numeric conversion problem.
//  customer_buf[i].c_balance = -10.0;
strcpy(customer_buf[i].c_balance,"-10.0");

MakeAlphaString(500, 500, C_DATA_LEN, customer_buf[i].c_data);
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// Generate HISTORY data
MakeAlphaString(12, 24, H_DATA_LEN, customer_buf[i].h_data);

}
}

//=======================================================================
//
// Function   : LoadCustomerTable
//
//=======================================================================

void LoadCustomerTable(LOADER_TIME_STRUCT *customer_time_start)
{

int         i;
    long        c_id;
    short       c_d_id;
    short       c_w_id;
    char        c_first[FIRST_NAME_LEN+1];
    char        c_middle[MIDDLE_NAME_LEN+1];
    char        c_last[LAST_NAME_LEN+1];
    char        c_street_1[ADDRESS_LEN+1];
    char        c_street_2[ADDRESS_LEN+1];
    char        c_city[ADDRESS_LEN+1];
    char        c_state[STATE_LEN+1];
    char        c_zip[ZIP_LEN+1];
    char        c_phone[PHONE_LEN+1];
    char        c_credit[CREDIT_LEN+1];
    double      c_credit_lim;
    double      c_discount;

//  fix to avoid ODBC float to numeric conversion problem.
//  double c_balance;
char c_balance[6];

    double      c_ytd_payment;
    short       c_payment_cnt;
    short       c_delivery_cnt;
    char        c_data[C_DATA_LEN+1];

char c_since[C_SINCE_LEN+1];
RETCODE rc;

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

rc = bcp_bind(c_hdbc1, (BYTE *) &c_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
3);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_first, 0, FIRST_NAME_LEN, NULL, 0, 0, 4);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_middle, 0, MIDDLE_NAME_LEN,NULL, 0, 0, 5);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_last, 0, LAST_NAME_LEN, NULL, 0, 0, 6);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_street_1, 0, ADDRESS_LEN, NULL, 0, 0, 7);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_street_2, 0, ADDRESS_LEN, NULL,0,0, 8);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_city, 0, ADDRESS_LEN, NULL, 0, 0, 9);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_state, 0, STATE_LEN, NULL, 0, 0, 10);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_zip, 0, ZIP_LEN, NULL, 0, 0, 11);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_phone, 0, PHONE_LEN, NULL, 0, 0, 12);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

rc = bcp_bind(c_hdbc1, (BYTE *) &c_since, 0, C_SINCE_LEN, NULL, 0, SQLCHARACTER,
13);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_credit, 0, CREDIT_LEN, NULL, 0, 0, 14);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_credit_lim, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
15);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_discount, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
16);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

//  fix to avoid ODBC float to numeric conversion problem.
    //  rc = bcp_bind(c_hdbc1, (BYTE *) &c_balance, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
17);

//  if (rc != SUCCEED)
//  HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_balance, 0, 5, NULL, 0, SQLCHARACTER, 17);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_ytd_payment, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8,
18);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_payment_cnt, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
19);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) &c_delivery_cnt,0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
20);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc1);

    rc = bcp_bind(c_hdbc1, (BYTE *) c_data, 0, 500, NULL, 0, 0, 21);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

    for (i = 0; i < customers_per_district; i++)
    {
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c_id = customer_buf[i].c_id;
c_d_id = customer_buf[i].c_d_id;
c_w_id = customer_buf[i].c_w_id;

strcpy(c_first, customer_buf[i].c_first);
strcpy(c_middle, customer_buf[i].c_middle);
strcpy(c_last, customer_buf[i].c_last);
strcpy(c_street_1, customer_buf[i].c_street_1);
strcpy(c_street_2, customer_buf[i].c_street_2);
strcpy(c_city, customer_buf[i].c_city);
strcpy(c_state, customer_buf[i].c_state);
strcpy(c_zip, customer_buf[i].c_zip);
strcpy(c_phone, customer_buf[i].c_phone);
strcpy(c_credit, customer_buf[i].c_credit);

FormatDate(&c_since);

c_credit_lim = customer_buf[i].c_credit_lim;
c_discount = customer_buf[i].c_discount;

//  fix to avoid ODBC float to numeric conversion problem.

//  c_balance = customer_buf[i].c_balance;
strcpy(c_balance, customer_buf[i].c_balance);

c_ytd_payment = customer_buf[i].c_ytd_payment;
c_payment_cnt = customer_buf[i].c_payment_cnt;
c_delivery_cnt = customer_buf[i].c_delivery_cnt;

strcpy(c_data, customer_buf[i].c_data);

// Send data to server
rc = bcp_sendrow(c_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

customer_rows_loaded++;
CheckForCommit(c_hdbc1, c_hstmt1, customer_rows_loaded, "customer",

&customer_time_start->time_start);
    }

}

//=======================================================================
//
// Function   : LoadHistoryTable
//
//=======================================================================

void LoadHistoryTable(LOADER_TIME_STRUCT *history_time_start)
{

int         i;
    long        c_id;
    short       c_d_id;
    short       c_w_id;

double  h_amount;
    char        h_data[H_DATA_LEN+1];

char h_date[H_DATE_LEN+1];
RETCODE rc;

    rc = bcp_bind(c_hdbc2, (BYTE *) &c_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) &c_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) &c_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 3);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) &c_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 4);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) &c_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 5);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

rc = bcp_bind(c_hdbc2, (BYTE *) &h_date, 0, H_DATE_LEN, NULL, 0, SQLCHARACTER,
6);

if (rc != SUCCEED)
HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) &h_amount, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8, 7);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    rc = bcp_bind(c_hdbc2, (BYTE *) h_data, 0, H_DATA_LEN, NULL, 0, 0, 8);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

    for (i = 0; i < customers_per_district; i++)
    {

c_id = customer_buf[i].c_id;
c_d_id = customer_buf[i].c_d_id;
c_w_id = customer_buf[i].c_w_id;
h_amount = customer_buf[i].h_amount;
strcpy(h_data, customer_buf[i].h_data);

FormatDate(&h_date);

// send to server
rc = bcp_sendrow(c_hdbc2);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

history_rows_loaded++;
CheckForCommit(c_hdbc2, c_hstmt2, history_rows_loaded, "history",

&history_time_start->time_start);
    }

}

//============================================================-===============
//
// Function   : LoadOrders
//
//============================================================================

void LoadOrders()
{

LOADER_TIME_STRUCT      orders_time_start;
LOADER_TIME_STRUCT      new_order_time_start;
LOADER_TIME_STRUCT      order_line_time_start;
short           w_id;

    short               d_id;
DWORD           dwThreadID[MAX_ORDER_THREADS];
HANDLE          hThread[MAX_ORDER_THREADS];
char            name[20];
RETCODE rc;
char bcphint[128];

// seed with unique number
seed(6);

printf("Loading orders...\n");

// if build index before load...
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if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

BuildIndex("idxordcl");
BuildIndex("idxnodcl");
BuildIndex("idxodlcl");

}

// initialize bulk copy
sprintf(name, "%s..%s", aptr->database, "orders");

rc = bcp_init(o_hdbc1, name, NULL, "logs\\orders.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (o_w_id, o_d_id, o_id),
ROWS_PER_BATCH = %u", (aptr->num_warehouses * 30000));

rc = bcp_control(o_hdbc1, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);
}

sprintf(name, "%s..%s", aptr->database, "new_order");

rc = bcp_init(o_hdbc2, name, NULL, "logs\\neword.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (no_w_id, no_d_id, no_o_id),
ROWS_PER_BATCH = %u", (aptr->num_warehouses * 9000));

rc = bcp_control(o_hdbc2, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);
}

sprintf(name, "%s..%s", aptr->database, "order_line");

rc = bcp_init(o_hdbc3, name, NULL, "logs\\ordline.err", DB_IN);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    if ((aptr->build_index == 1) && (aptr->index_order == 1))
{

sprintf(bcphint, "tablock, order (ol_w_id, ol_d_id, ol_o_id,
ol_number), ROWS_PER_BATCH = %u", (aptr->num_warehouses * 300000));

rc = bcp_control(o_hdbc3, BCPHINTS, (void*) bcphint);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);
}

orders_rows_loaded      = 0;
new_order_rows_loaded   = 0;
order_line_rows_loaded  = 0;

OrdersBufInit();

orders_time_start.time_start = (TimeNow() / MILLI);
new_order_time_start.time_start = (TimeNow() / MILLI);
order_line_time_start.time_start = (TimeNow() / MILLI);

for (w_id = (short)aptr->starting_warehouse; w_id <= aptr->num_warehouses;
w_id++)

{
for (d_id = 1; d_id <= DISTRICT_PER_WAREHOUSE; d_id++)
{

OrdersBufLoad(d_id, w_id);

// start parallel loading threads here...

// start Orders table thread

printf("...Loading Order Table for: d_id = %d, w_id = %d\n",
d_id, w_id);

hThread[0] = CreateThread(NULL,

0,

(LPTHREAD_START_ROUTINE) LoadOrdersTable,

&orders_time_start,

0,

&dwThreadID[0]);

if (hThread[0] == NULL)
{

printf("Error, failed in creating creating thread
= 0.\n");

exit(-1);
}

// start NewOrder table thread

printf("...Loading New-Order Table for: d_id = %d, w_id =
%d\n", d_id, w_id);

hThread[1] = CreateThread(NULL,

0,

(LPTHREAD_START_ROUTINE) LoadNewOrderTable,

&new_order_time_start,

0,

&dwThreadID[1]);

if (hThread[1] == NULL)
{

printf("Error, failed in creating creating thread
= 1.\n");

exit(-1);
}

// start Order-Line table thread

printf("...Loading Order-Line Table for: d_id = %d, w_id =
%d\n", d_id, w_id);

hThread[2] = CreateThread(NULL,

0,

(LPTHREAD_START_ROUTINE) LoadOrderLineTable,

&order_line_time_start,

0,

&dwThreadID[2]);

if (hThread[2] == NULL)
{

printf("Error, failed in creating creating thread
= 2.\n");
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exit(-1);
}

WaitForSingleObject( hThread[0], INFINITE );
WaitForSingleObject( hThread[1], INFINITE );
WaitForSingleObject( hThread[2], INFINITE );

if (CloseHandle(hThread[0]) == FALSE)
{

printf("Error, failed in closing Orders thread
handle with errno: %d\n", GetLastError());

}

if (CloseHandle(hThread[1]) == FALSE)
{

printf("Error, failed in closing NewOrder thread
handle with errno: %d\n", GetLastError());

}

if (CloseHandle(hThread[2]) == FALSE)
{

printf("Error, failed in closing OrderLine thread
handle with errno: %d\n", GetLastError());

}

}
}

printf("Finished loading orders.\n");

    return;
}

//=======================================================================
//
// Function   : OrdersBufInit
//
// Clears shared buffer for ORDERS, NEWORDER, and ORDERLINE
//
//=======================================================================

void OrdersBufInit()
{

int     i;
int j;

for (i=0;i<orders_per_district;i++)
{

orders_buf[i].o_id = 0;
orders_buf[i].o_d_id = 0;
orders_buf[i].o_w_id = 0;
orders_buf[i].o_c_id = 0;
orders_buf[i].o_carrier_id = 0;
orders_buf[i].o_ol_cnt = 0;
orders_buf[i].o_all_local = 0;

for (j=0;j<=14;j++)
{

orders_buf[i].o_ol[j].ol = 0;
orders_buf[i].o_ol[j].ol_i_id = 0;
orders_buf[i].o_ol[j].ol_supply_w_id = 0;
orders_buf[i].o_ol[j].ol_quantity = 0;
orders_buf[i].o_ol[j].ol_amount = 0;
strcpy(orders_buf[i].o_ol[j].ol_dist_info,"");

}
}

}

//=======================================================================
//
// Function   : OrdersBufLoad
//
// Fills shared buffer for ORDERS, NEWORDER, and ORDERLINE
//
//=======================================================================

void OrdersBufLoad(int d_id, int w_id)
{

int     cust[ORDERS_PER_DIST+1];
long    o_id;
short   ol;

printf("...Loading Order Buffer for: d_id = %d, w_id = %d\n",
d_id, w_id);

GetPermutation(cust, ORDERS_PER_DIST);

for (o_id=0;o_id<orders_per_district;o_id++)
{

// Generate ORDER and NEW-ORDER data

orders_buf[o_id].o_d_id = d_id;
orders_buf[o_id].o_w_id = w_id;
orders_buf[o_id].o_id = o_id+1;
orders_buf[o_id].o_c_id = cust[o_id+1];
orders_buf[o_id].o_ol_cnt = (short)RandomNumber(5L, 15L);

if (o_id < first_new_order)
{

orders_buf[o_id].o_carrier_id = (short)RandomNumber(1L,
10L);

orders_buf[o_id].o_all_local  = 1;
}
else
{

orders_buf[o_id].o_carrier_id = 0;
orders_buf[o_id].o_all_local  = 1;

}

for (ol=0; ol<orders_buf[o_id].o_ol_cnt; ol++)
{

orders_buf[o_id].o_ol[ol].ol = ol+1;
orders_buf[o_id].o_ol[ol].ol_i_id = RandomNumber(1L,

max_items);
orders_buf[o_id].o_ol[ol].ol_supply_w_id = w_id;
orders_buf[o_id].o_ol[ol].ol_quantity = 5;
MakeAlphaString(24, 24, OL_DIST_INFO_LEN,

&orders_buf[o_id].o_ol[ol].ol_dist_info);

// Generate ORDER-LINE data
if (o_id < first_new_order)
{

orders_buf[o_id].o_ol[ol].ol_amount = 0;
// Added to insure ol_delivery_d set properly

during load

FormatDate(&orders_buf[o_id].o_ol[ol].ol_delivery_d);

}
else
{

orders_buf[o_id].o_ol[ol].ol_amount =
RandomNumber(1,999999)/100.0;



Appendix B – Database Design

Dell Computer Corporation Full Disclosure Report Mar 28, 1999
Copyright Dell Computer Corporation

94

// Added to insure ol_delivery_d set properly
during load

// odbc datetime format

strcpy(orders_buf[o_id].o_ol[ol].ol_delivery_d,"1899-12-31 12:00:00.000");

}
}

}
}

//=======================================================================
//
// Function   : LoadOrdersTable
//
//=======================================================================

void LoadOrdersTable(LOADER_TIME_STRUCT *orders_time_start)
{

int         i;
    long        o_id;

short   o_d_id;
short   o_w_id;

    long        o_c_id;
    short       o_carrier_id;
    short       o_ol_cnt;
    short       o_all_local;

char o_entry_d[O_ENTRY_D_LEN+1];
RETCODE rc;
DBINT rcint;

// bind ORDER data
    rc = bcp_bind(o_hdbc1, (BYTE *) &o_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 3);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_c_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 4);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

rc = bcp_bind(o_hdbc1, (BYTE *) &o_entry_d, 0, O_ENTRY_D_LEN, NULL, 0,
SQLCHARACTER, 5);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_carrier_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
6);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_ol_cnt, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 7);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

    rc = bcp_bind(o_hdbc1, (BYTE *) &o_all_local, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
8);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc1);

    for (i = 0; i < orders_per_district; i++)
    {

o_id         = orders_buf[i].o_id;
o_d_id       = orders_buf[i].o_d_id;
o_w_id       = orders_buf[i].o_w_id;
o_c_id       = orders_buf[i].o_c_id;
o_carrier_id = orders_buf[i].o_carrier_id;
o_ol_cnt     = orders_buf[i].o_ol_cnt;
o_all_local  = orders_buf[i].o_all_local;

FormatDate(&o_entry_d);

// send data to server
rc = bcp_sendrow(o_hdbc1);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

orders_rows_loaded++;
CheckForCommit(o_hdbc1, o_hstmt1, orders_rows_loaded, "orders",

&orders_time_start->time_start);
    }

// rcint = bcp_batch(o_hdbc1);
// if (rcint < 0)
// HandleErrorDBC(o_hdbc1);

if ((o_w_id == aptr->num_warehouses) && (o_d_id == 10))
{

rcint = bcp_done(o_hdbc1);
if (rcint < 0)

HandleErrorDBC(o_hdbc1);

SQLFreeStmt(o_hstmt1, SQL_DROP);
SQLDisconnect(o_hdbc1);
SQLFreeConnect(o_hdbc1);

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxordcl");

// build non-clustered index
if (aptr->build_index == 1)

BuildIndex("idxordnc");
}

}

//=======================================================================
//
// Function   : LoadNewOrderTable
//
//=======================================================================

void LoadNewOrderTable(LOADER_TIME_STRUCT *new_order_time_start)
{
    int         i;
    long        o_id;
    short       o_d_id;
    short       o_w_id;

RETCODE rc;
DBINT rcint;

// Bind NEW-ORDER data

    rc = bcp_bind(o_hdbc2, (BYTE *) &o_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

    rc = bcp_bind(o_hdbc2, (BYTE *) &o_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);
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    rc = bcp_bind(o_hdbc2, (BYTE *) &o_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 3);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

for (i = first_new_order; i < last_new_order; i++)
{

o_id    = orders_buf[i].o_id;
o_d_id  = orders_buf[i].o_d_id;
o_w_id  = orders_buf[i].o_w_id;

rc = bcp_sendrow(o_hdbc2);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

new_order_rows_loaded++;
CheckForCommit(o_hdbc2, o_hstmt2, new_order_rows_loaded, "new_order",

&new_order_time_start->time_start);
}

// rcint = bcp_batch(o_hdbc2);
// if (rcint < 0)
// HandleErrorDBC(o_hdbc2);

if ((o_w_id == aptr->num_warehouses) && (o_d_id == 10))
{

rcint = bcp_done(o_hdbc2);
if (rcint < 0)

HandleErrorDBC(o_hdbc2);

SQLFreeStmt(o_hstmt2, SQL_DROP);
SQLDisconnect(o_hdbc2);
SQLFreeConnect(o_hdbc2);

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxnodcl");

}

}

//=======================================================================
//
// Function   : LoadOrderLineTable
//
//=======================================================================

void LoadOrderLineTable(LOADER_TIME_STRUCT *order_line_time_start)
{

int         i,j;
    long        o_id;

short   o_d_id;
short   o_w_id;

    long        ol;
long    ol_i_id;

    short       ol_supply_w_id;
    short       ol_quantity;
    double      ol_amount;
    char        ol_dist_info[DIST_INFO_LEN+1];

char ol_delivery_d[OL_DELIVERY_D_LEN+1];
RETCODE rc;
DBINT rcint;

// bind ORDER-LINE data
    rc = bcp_bind(o_hdbc3, (BYTE *) &o_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 1);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &o_d_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 2);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &o_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2, 3);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &ol, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 4);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &ol_i_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT4, 5);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &ol_supply_w_id, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
6);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc3);

rc = bcp_bind(o_hdbc3, (BYTE *) &ol_delivery_d, 0, OL_DELIVERY_D_LEN, NULL, 0,
SQLCHARACTER, 7);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &ol_quantity, 0, SQL_VARLEN_DATA, NULL, 0, SQLINT2,
8);

if (rc != SUCCEED)
HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) &ol_amount, 0, SQL_VARLEN_DATA, NULL, 0, SQLFLT8, 9);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

    rc = bcp_bind(o_hdbc3, (BYTE *) ol_dist_info, 0, DIST_INFO_LEN, NULL, 0, 0, 10);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

for (i = 0; i < orders_per_district; i++)
    {

o_id    = orders_buf[i].o_id;
o_d_id  = orders_buf[i].o_d_id;
o_w_id  = orders_buf[i].o_w_id;

for (j=0; j < orders_buf[i].o_ol_cnt; j++)
{

ol             = orders_buf[i].o_ol[j].ol;
ol_i_id        = orders_buf[i].o_ol[j].ol_i_id;
ol_supply_w_id = orders_buf[i].o_ol[j].ol_supply_w_id;
ol_quantity    = orders_buf[i].o_ol[j].ol_quantity;
ol_amount      = orders_buf[i].o_ol[j].ol_amount;

strcpy(ol_delivery_d,orders_buf[i].o_ol[j].ol_delivery_d);

strcpy(ol_dist_info,orders_buf[i].o_ol[j].ol_dist_info);

rc = bcp_sendrow(o_hdbc3);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

order_line_rows_loaded++;
CheckForCommit(o_hdbc3, o_hstmt3, order_line_rows_loaded,

"order_line", &order_line_time_start->time_start);
}

}

// rcint = bcp_batch(o_hdbc3);
// if (rcint < 0)
// HandleErrorDBC(o_hdbc3);

if ((o_w_id == aptr->num_warehouses) && (o_d_id == 10))
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{
rcint = bcp_done(o_hdbc3);
if (rcint < 0)

HandleErrorDBC(o_hdbc3);

SQLFreeStmt(o_hstmt3, SQL_DROP);
SQLDisconnect(o_hdbc3);
SQLFreeConnect(o_hdbc3);

// if build index after load...
if ((aptr->build_index == 1) && (aptr->index_order == 0))

BuildIndex("idxodlcl");

}

}

//=======================================================================
//
// Function   : GetPermutation
//
//=======================================================================

void GetPermutation(int perm[], int n)
{

int i, r, t;

for (i=1;i<=n;i++)
perm[i] = i;

for (i=1;i<=n;i++)
{

r = RandomNumber(i,n);
t = perm[i];
perm[i] = perm[r];
perm[r] = t;

}

}

//=======================================================================
//
// Function   : CheckForCommit
//
//=======================================================================

void CheckForCommit(HDBC hdbc,
HSTMT hstmt,

    int rows_loaded,
char *table_name,

    long *time_start)
{

    long time_end, time_diff;
// DBINT rcint;

    if ( !(rows_loaded % aptr->batch) )
    {

// rcint = bcp_batch(hdbc);
// if (rcint < 0)
// HandleErrorDBC(hdbc);

time_end = (TimeNow() / MILLI);
time_diff = time_end - *time_start;

printf("-> Loaded %ld rows into %s in %ld sec - Total = %d (%.2f
rps)\n",

    aptr->batch,

    table_name,
time_diff,

    rows_loaded,
(float) aptr->batch / (time_diff ? time_diff :

1L));

*time_start = time_end;
    }

    return;
}

//=======================================================================
//
// Function   : OpenConnections
//
//=======================================================================

void OpenConnections()
{

RETCODE         rc;

char szDriverString[300];
char szDriverStringOut[1024];
SQLSMALLINT cbDriverStringOut;

SQLAllocHandle(SQL_HANDLE_ENV, SQL_NULL_HANDLE, &henv );

SQLSetEnvAttr(henv, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBC3, 0 );

SQLAllocHandle(SQL_HANDLE_DBC, henv , &i_hdbc1);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &w_hdbc1);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &c_hdbc1);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &c_hdbc2);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &o_hdbc1);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &o_hdbc2);
SQLAllocHandle(SQL_HANDLE_DBC, henv , &o_hdbc3);

SQLSetConnectAttr(i_hdbc1, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(w_hdbc1, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(c_hdbc1, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(c_hdbc2, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(o_hdbc1, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(o_hdbc2, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

SQLSetConnectAttr(o_hdbc3, SQL_COPT_SS_BCP, (void *)SQL_BCP_ON, SQL_IS_INTEGER
);

// Open connections to SQL Server

// Connection 1

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (i_hdbc1, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(i_hdbc1);
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rc = SQLDriverConnect ( i_hdbc1,
    NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],
sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT );

if (rc != SUCCEED)
HandleErrorDBC(i_hdbc1);

// Connection 2

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (w_hdbc1, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

rc = SQLDriverConnect ( w_hdbc1,
NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(w_hdbc1);

// Connection 3

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (c_hdbc1, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

rc = SQLDriverConnect ( c_hdbc1,
NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc1);

// Connection 4

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (c_hdbc2, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

rc = SQLDriverConnect ( c_hdbc2,
NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(c_hdbc2);

// Connection 5

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (o_hdbc1, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

rc = SQLDriverConnect ( o_hdbc1,
NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc1);

// Connection 6

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (o_hdbc2, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

rc = SQLDriverConnect ( o_hdbc2,
NULL,

(SQLCHAR*)&szDriverString[0] ,
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SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc2);

// Connection 7

sprintf( szDriverString , "DRIVER={SQL
Server};SERVER=%s;UID=%s;PWD=%s;DATABASE=%s" ,

  aptr->server,
  aptr->user,
  aptr->password,
  aptr->database );

rc = SQLSetConnectOption (o_hdbc3, SQL_PACKET_SIZE, aptr->pack_size);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

rc = SQLDriverConnect ( o_hdbc3,
NULL,

(SQLCHAR*)&szDriverString[0] ,
SQL_NTS,

(SQLCHAR*)&szDriverStringOut[0],

sizeof(szDriverStringOut),
&cbDriverStringOut,
SQL_DRIVER_NOPROMPT

);
if (rc != SUCCEED)

HandleErrorDBC(o_hdbc3);

}

//=======================================================================
//
// Function name: BuildIndex
//
//=======================================================================

void BuildIndex(char *index_script)
{

char cmd[256];

printf("Starting index creation:  %s\n",index_script);

sprintf(cmd, "isql -S%s -U%s -P%s -e -i%s\\%s.sql > logs\\%s.log",
aptr->server,
aptr->user,
aptr->password,
aptr->index_script_path,
index_script,
index_script);

system(cmd);

printf("Finished index creation:  %s\n",index_script);
}

void HandleErrorDBC (SQLHDBC  hdbc1)
{

SQLCHAR SqlState[6], Msg[SQL_MAX_MESSAGE_LENGTH];

SQLINTEGER  NativeError;
SQLSMALLINT i, MsgLen;
SQLRETURN   rc2;
char timebuf[128];
char datebuf[128];
FILE *fp1;

i = 1;
while (( rc2 = SQLGetDiagRec(SQL_HANDLE_DBC , hdbc1, i, SqlState , &NativeError,

   Msg, sizeof(Msg) , &MsgLen )) != SQL_NO_DATA )
{

sprintf( szLastError , "%s" ,  Msg );

_strtime(timebuf);
_strdate(datebuf);

printf( "[%s : %s] %s\n" , datebuf, timebuf, szLastError);

fp1 = fopen("logs\\tpccldr.err","w");
if (fp1 == NULL)

printf("ERROR:  Unable to open errorlog file.\n");
else
{

fprintf(fp1, "[%s : %s] %s\n" , datebuf, timebuf,
szLastError);

fclose(fp1);
}

i++;

}
}

void FormatDate ( char* szTimeCOutput )
{

struct tm when;
time_t now;

time( &now );
when  = *localtime( &now );

mktime( &when );

// odbc datetime format
strftime( szTimeCOutput , 30 , "%Y-%m-%d %H:%M:%S.000", &when );

return;

}
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getargs.c

// File: GETARGS.C
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998
// Purpose: Source file for command line processing

// Includes
#include "tpcc.h"

//=======================================================================
//
// Function name: GetArgsLoader
//
//=======================================================================

void GetArgsLoader(int argc, char **argv, TPCCLDR_ARGS *pargs)
{
    int i;
    char *ptr;

#ifdef DEBUG
    printf("[%ld]DBG: Entering GetArgsLoader()\n", (int) GetCurrentThreadId());
#endif

    /* init args struct with some useful values */
    pargs->server          =  SERVER;
    pargs->user            =  USER;
    pargs->password        =  PASSWORD;
    pargs->database        =  DATABASE;
    pargs->batch           =  BATCH;
    pargs->num_warehouses  =  UNDEF;

pargs->tables_all =  TRUE;
pargs->table_item =  FALSE;
pargs->table_warehouse =  FALSE;
pargs->table_customer =  FALSE;
pargs->table_orders =  FALSE;
pargs->loader_res_file =  LOADER_RES_FILE;
pargs->pack_size       =  DEFLDPACKSIZE;
pargs->starting_warehouse =  DEF_STARTING_WAREHOUSE;
pargs->build_index =  BUILD_INDEX;
pargs->index_order =  INDEX_ORDER;
pargs->index_script_path =  INDEX_SCRIPT_PATH;
pargs->scale_down =  SCALE_DOWN;

    /* check for zero command line args */
    if ( argc == 1 )

GetArgsLoaderUsage();

    for (i = 1; i < argc; ++i)
    {

if (argv[i][0] != ’-’ && argv[i][0] != ’/’)
{

    printf("\nUnrecognized command");
    GetArgsLoaderUsage();
    exit(1);

}

ptr = argv[i];

switch (ptr[1])
{

    case ’h’:     /* Fall throught */
    case ’H’:

GetArgsLoaderUsage();
break;

    case ’D’:
pargs->database = ptr+2;
break;

    case ’P’:
pargs->password = ptr+2;
break;

    case ’S’:
pargs->server = ptr+2;
break;

    case ’U’:
pargs->user = ptr+2;
break;

    case ’b’:
pargs->batch = atol(ptr+2);
break;

    case ’W’:
pargs->num_warehouses = atol(ptr+2);
break;

    case ’s’:
pargs->starting_warehouse = atol(ptr+2);
break;

    case ’t’:
{

pargs->tables_all = FALSE;
if (strcmp(ptr+2,"item") == 0)

pargs->table_item = TRUE;
else if (strcmp(ptr+2,"warehouse") == 0)

pargs->table_warehouse = TRUE;
else if (strcmp(ptr+2,"customer") == 0)

pargs->table_customer = TRUE;
else if (strcmp(ptr+2,"orders") == 0)

pargs->table_orders = TRUE;
else
{

    printf("\nUnrecognized command");
    GetArgsLoaderUsage();
    exit(1);

}

break;
}

case ’f’:
pargs->loader_res_file = ptr+2;
break;

case ’p’:
pargs->pack_size = atol(ptr+2);
break;

case ’i’:
pargs->build_index = atol(ptr+2);
break;

case ’o’:
pargs->index_order = atol(ptr+2);
break;

case ’c’:
pargs->scale_down = atol(ptr+2);
break;

    case ’d’:
pargs->index_script_path = ptr+2;
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break;

    default:
      GetArgsLoaderUsage();
      exit(-1);
      break;

}
    }

    /* check for required args */
    if (pargs->num_warehouses == UNDEF )
    {

printf("Number of Warehouses is required\n");
exit(-2);

    }

    return;
}

//=======================================================================
//
// Function name: GetArgsLoaderUsage
//
//=======================================================================

void GetArgsLoaderUsage()
{

#ifdef DEBUG
    printf("[%ld]DBG: Entering GetArgsLoaderUsage()\n", (int) GetCurrentThreadId());
#endif

    printf("TPCCLDR:\n\n");
printf("Parameter                                             Default\n");
printf("--------------------------------------------------------------\n");

    printf("-W Number of Warehouses to Load                       Required \n");
    printf("-S Server                                             %s\n", SERVER);
    printf("-U Username                                           %s\n", USER);
    printf("-P Password                                           %s\n", PASSWORD);
    printf("-D Database                                           %s\n", DATABASE);

printf("-b Batch Size                                         %ld\n", (long)
BATCH);

printf("-p TDS packet size                                    %ld\n", (long)
DEFLDPACKSIZE);

printf("-f Loader Results Output Filename                     %s\n",
LOADER_RES_FILE);

printf("-s Starting Warehouse                                 %ld\n", (long)
DEF_STARTING_WAREHOUSE);

printf("-i Build Option (data = 0, data and index = 1)        %ld\n", (long)
BUILD_INDEX);

printf("-o Cluster Index Build Order (before = 1, after = 0)  %ld\n", (long)
INDEX_ORDER);

printf("-c Build Scaled Database (normal = 0, tiny = 1)       %ld\n", (long)
SCALE_DOWN);

printf("-d Index Script Path                                  %s\n",
INDEX_SCRIPT_PATH);

printf("-t Table to Load                                      all tables \n"); 
    printf("   [item|warehouse|customer|orders]\n");
    printf("   Notes: \n");
    printf("     - the ’-t’ parameter may be included multiple times to \n");
    printf("       specify multiple tables to be loaded \n");
    printf("     - ’item’ loads ITEM table \n");
    printf("     - ’warehouse’ loads WAREHOUSE, DISTRICT, and STOCK tables \n");
    printf("     - ’customer’ loads CUSTOMER and HISTORY tables \n");
    printf("     - ’orders’ load NEW-ORDER, ORDERS, ORDER-LINE tables \n");

printf("\nNote:  Command line switches are case sensitive.\n");

    exit(0);

}

random.c

// File: RANDOM.C
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998
// Purpose: Random number generation routines for database loader

// Includes
#include "tpcc.h"
#include "math.h"

// Defines
#define A            16807
#define M       2147483647
#define Q           127773      /* M div A */
#define R             2836      /* M mod A */
#define Thread __declspec(thread)

// Globals
long Thread Seed = 0;       /* thread local seed */

/******************************************************************************
*                                                                             *
* random -                                                                    *
*       Implements a GOOD pseudo random number generator.  This generator     *
*       will/should? run the complete period before repeating.                *
*                                                                             *
* Copied from:                                                                *
*       Random Numbers Generators: Good Ones Are Hard to Find.                *
*       Communications of the ACM - October 1988 Volume 31 Number 10          *
*                                                                             *
* Machine Dependencies:                                                       *
*       long must be 2 ^ 31 - 1 or greater.                                    *
*                                                                             *
******************************************************************************/

/******************************************************************************
* seed - load the Seed value used in irand and drand.  Should be used before  *
*       first call to irand or drand.                                         *
******************************************************************************/

void seed(long val)
{

#ifdef DEBUG
    printf("[%ld]DBG: Entering seed()...\n", (int) GetCurrentThreadId());

printf("Old Seed %ld New Seed %ld\n",Seed, val);
#endif

    if ( val < 0 )
    val = abs(val);

    Seed = val;

}

/*****************************************************************************
*                                                                            *
* irand - returns a 32 bit integer pseudo random number with a period of     *
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*       1 to 2 ^ 32 - 1.                                                     *
*                                                                            *
* parameters:                                                                *
*       none.                                                                *
*                                                                            *
* returns:                                                                   *
*       32 bit integer - defined as long ( see above ).                       *
*                                                                            *
* side effects:                                                              *
*       seed get recomputed.                                                 *
*****************************************************************************/

long irand()
{
    register long    s;      /* copy of seed */
    register long    test;   /* test flag */
    register long    hi;     /* tmp value for speed */
    register long    lo;     /* tmp value for speed */

#ifdef DEBUG
    printf("[%ld]DBG: Entering irand()...\n", (int) GetCurrentThreadId());
#endif

    s = Seed;
    hi = s / Q;
    lo = s % Q;

    test = A * lo - R * hi;
    if ( test > 0 )

Seed = test;
    else

Seed = test + M;

    return( Seed );
}

/*****************************************************************************
*                                                                            *
* drand - returns a double pseudo random number between 0.0 and 1.0.         *
*       See irand.                                                           *
*****************************************************************************/
double drand()
{

#ifdef DEBUG
    printf("[%ld]DBG: Entering drand()...\n", (int) GetCurrentThreadId());
#endif

    return( (double)irand() / 2147483647.0);
}

//=======================================================================
// Function   : RandomNumber
//
// Description:
//=======================================================================
long RandomNumber(long lower, long upper)
{
    long rand_num;

#ifdef DEBUG
    printf("[%ld]DBG: Entering RandomNumber()...\n", (int) GetCurrentThreadId());
#endif

if ( upper == lower ) /* pgd 08-13-96 perf enhancement */
return lower;

upper++;

    if ( upper <= lower )
rand_num = upper;

    else
rand_num = lower + irand() % (upper - lower); /* pgd 08-13-96 perf

enhancement */

#ifdef DEBUG
    printf("[%ld]DBG: RandomNumber between %ld & %ld ==> %ld\n",

(int) GetCurrentThreadId(), lower, upper,
rand_num);
#endif

    return rand_num;
}

#if 0

//Orginal code pgd 08/13/96

long RandomNumber(long lower,
  long upper)

{
    long rand_num;

#ifdef DEBUG
    printf("[%ld]DBG: Entering RandomNumber()...\n", (int) GetCurrentThreadId());
#endif

upper++;

    if ((upper <= lower))
rand_num = upper;

    else
rand_num = lower + irand() % ((upper > lower) ? upper - lower :

upper);

#ifdef DEBUG
    printf("[%ld]DBG: RandomNumber between %ld & %ld ==> %ld\n",

(int) GetCurrentThreadId(), lower, upper,
rand_num);
#endif

    return rand_num;
}
#endif

//=======================================================================
// Function   : NURand
//
// Description:
//=======================================================================
long NURand(int iConst,

    long x,
    long y,
    long C)

{
    long rand_num;

#ifdef DEBUG
    printf("[%ld]DBG: Entering NURand()...\n", (int) GetCurrentThreadId());
#endif

    rand_num = (((RandomNumber(0,iConst) | RandomNumber(x,y)) + C) % (y-x+1))+x;

#ifdef DEBUG
    printf("[%ld]DBG: NURand: num = %d\n", (int) GetCurrentThreadId(), rand_num);
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#endif

    return rand_num;
}

strings.c

// File: STRINGS.C
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998
// Purpose: Source file for database loader string functions

// Includes
#include "tpcc.h"
#include <string.h>
#include <ctype.h>

//=======================================================================
//
// Function name: MakeAddress
//
//=======================================================================

void MakeAddress(char *street_1,
 char *street_2,
 char *city,

  char *state,
  char *zip)

{

#ifdef DEBUG
    printf("[%ld]DBG: Entering MakeAddress()\n", (int) GetCurrentThreadId());
#endif

    MakeAlphaString (10, 20, ADDRESS_LEN, street_1);
    MakeAlphaString (10, 20, ADDRESS_LEN, street_2);
    MakeAlphaString (10, 20, ADDRESS_LEN, city);
    MakeAlphaString ( 2,  2, STATE_LEN, state);
    MakeZipNumberString( 9,  9, ZIP_LEN, zip);

#ifdef DEBUG
    printf("[%ld]DBG: MakeAddress: street_1: %s, street_2: %s, city: %s, state: %s, zip:
%s\n",

(int) GetCurrentThreadId(), street_1, street_2, city, state,
zip);
#endif

    return;

}

//=======================================================================
//
// Function name: LastName
//
//=======================================================================

void LastName(int  num,
      char *name)

{
    static char *n[] =

    {
"BAR" , "OUGHT", "ABLE" , "PRI"  , "PRES",
"ESE" , "ANTI" , "CALLY", "ATION", "EING"

    };

#ifdef DEBUG
    printf("[%ld]DBG: Entering LastName()\n", (int) GetCurrentThreadId());
#endif

    if ((num >= 0) && (num < 1000))
    {

strcpy(name, n[(num/100)%10]);
strcat(name, n[(num/10)%10]);
strcat(name, n[(num/1)%10]);

if (strlen(name) < LAST_NAME_LEN)
{

PaddString(LAST_NAME_LEN, name);
}

    }
    else
    {

printf("\nError in LastName()... num <%ld> out of range (0,999)\n",
num);

exit(-1);
    }

#ifdef DEBUG
    printf("[%ld]DBG: LastName: num = [%d] ==> [%d][%d][%d]\n",

(int) GetCurrentThreadId(), num, num/100, (num/10)%10,
num%10);

printf("[%ld]DBG: LastName: String = %s\n", (int) GetCurrentThreadId(), name);
#endif

    return;

}

//=======================================================================
//
// Function name: MakeAlphaString
//
//=======================================================================

//philipdu 08/13/96 Changed MakeAlphaString to use A-Z, a-z, and 0-9 in
//accordance with spec see below:
//The spec says:
//4.3.2.2 The notation random a-string [x .. y]
//(respectively, n-string [x .. y]) represents a string of random alphanumeric
//(respectively, numeric) characters of a random length of minimum x, maximum y,
//and mean (y+x)/2. Alphanumerics are A..Z, a..z, and 0..9.  The only other
//requirement is that the character set used "must be able to represent a minimum
//of 128 different characters".  We are using 8-bit chars, so this is a non issue.
//It is completely unreasonable to stuff non-printing chars into the text fields.
//-CLevine 08/13/96

int MakeAlphaString( int  x, int  y, int  z, char *str)
{

int len;
int i;
static char chArray[] =

"0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz";
static int chArrayMax = 61;

#ifdef DEBUG
    printf("[%ld]DBG: Entering MakeAlphaString()\n", (int) GetCurrentThreadId());
#endif
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len= RandomNumber(x, y);

for (i=0; i<len; i++)
str[i] = chArray[RandomNumber(0, chArrayMax)];

if ( len < z )
memset(str+len, ’ ’, z - len);

str[len] = 0;

    return len;
}

//=======================================================================
//
// Function name: MakeOriginalAlphaString
//
//=======================================================================

int MakeOriginalAlphaString(int  x,
    int  y,

int  z,
    char *str,

    int  percent)
{
    int len;
    int val;
    int start;

#ifdef DEBUG
    printf("[%ld]DBG: Entering MakeOriginalAlphaString()\n", (int) GetCurrentThreadId());
#endif

    // verify prercentage is valid
    if ((percent < 0) || (percent > 100))
    {

printf("MakeOrigianlAlphaString: Invalid percentage: %d\n", percent);
exit(-1);

    }

    // verify string is at least 8 chars in length
    if ((x + y) <= 8)
    {

printf("MakeOriginalAlphaString: string length must be >= 8\n");
exit(-1);

    }

    // Make Alpha String
    len = MakeAlphaString(x,y, z, str);

    val = RandomNumber(1,100);
    if (val <= percent)
    {

start = RandomNumber(0, len - 8);
strncpy(str + start, "ORIGINAL", 8);

    }

#ifdef DEBUG
    printf("[%ld]DBG: MakeOriginalAlphaString: : %s\n",

(int) GetCurrentThreadId(), str);
#endif

    return strlen(str);
}

//=======================================================================
//
// Function name: MakeNumberString
//
//=======================================================================

int MakeNumberString(int  x, int  y, int  z, char *str)
{

char tmp[16];

//MakeNumberString is always called MakeZipNumberString(16, 16, 16, string)

memset(str, ’0’, 16);
itoa(RandomNumber(0, 99999999), tmp, 10);
memcpy(str, tmp, strlen(tmp));

itoa(RandomNumber(0, 99999999), tmp, 10);
memcpy(str+8, tmp, strlen(tmp));

str[16] = 0;

    return 16;
}

//=======================================================================
//
// Function name: MakeZipNumberString
//
//=======================================================================
int MakeZipNumberString(int  x, int  y, int  z, char *str)
{

char tmp[16];

//MakeZipNumberString is always called MakeZipNumberString(9, 9, 9, string)

strcpy(str, "000011111");

itoa(RandomNumber(0, 9999), tmp, 10);
memcpy(str, tmp, strlen(tmp));

    return 9;
}

//=======================================================================
//
// Function name: InitString
//
//=======================================================================
void InitString(char *str, int len)
{
#ifdef DEBUG
    printf("[%ld]DBG: Entering InitString()\n", (int) GetCurrentThreadId());
#endif

memset(str, ’ ’, len);
    str[len] = 0;
}

//=======================================================================
// Function name: InitAddress
//
// Description:
//
//=======================================================================

void InitAddress(char *street_1, char *street_2, char *city, char *state, char *zip)
{

memset(street_1, ’ ’, ADDRESS_LEN+1);
memset(street_2, ’ ’, ADDRESS_LEN+1);
memset(city, ’ ’, ADDRESS_LEN+1);

    street_1[ADDRESS_LEN+1] = 0;
    street_2[ADDRESS_LEN+1] = 0;
    city[ADDRESS_LEN+1]     = 0;
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memset(state, ’ ’, STATE_LEN+1);
    state[STATE_LEN+1] = 0;

memset(zip, ’ ’, ZIP_LEN+1);
    zip[ZIP_LEN+1] = 0;
}

//=======================================================================
//
// Function name: PaddString
//
//=======================================================================

void PaddString(int max, char *name)
{

int len;

len = strlen(name);
if ( len < max )

memset(name+len, ’ ’, max - len);
name[max] = 0;

return;
}

time.c

// File: TIME.C
// Microsoft TPC-C Kit Ver. 4.00
// Copyright Microsoft, 1996, 1997, 1998
// Purpose: Source file for time functions

// Includes
#include "tpcc.h"

// Globals
static long start_sec;

//=======================================================================
//
// Function name: TimeNow
//
//=======================================================================

long TimeNow()
{
   long time_now;
   struct _timeb el_time;

#ifdef DEBUG
    printf("[%ld]DBG: Entering TimeNow()\n", (int) GetCurrentThreadId());
#endif

   _ftime(&el_time);

   time_now = ((el_time.time - start_sec) * 1000) + el_time.millitm;

   return time_now;
}
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