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1.0 Introduction

This demo guide shows how the HP E2925A 33 MHz, 32 bit PCl Bus Exerciser & Ana

lyzer, together with the HP E2970A Analyzer graphical user interface (GUI) and the

HP E2971A Exerciser GUI, can be used in various applications. You don’t need the

HP E2925A hardware in order to work through this guide, as all the example setup files,
as well as logic analyzer trace files, are available in the software.

1.1 Who should use thisguide?

This demo guide is intended for the engineer who plans to use the HP E2920 PCI tools for
his PCI bring-up, debug or validation tasks and wants to understand how this product
works and how it can be integrated into his own test routines.

1.2 List of examples shown in thisguide

» Analyzing the PCI bus.
- Example: Analyzing PCI traffic to a VGA graphics controller.
- Example: Detecting and analyzing a protocol violation.

* Viewing and modifying system memory, 1/0 and config.
- Example: Poking into VGA frame buffer memory.

» Deterministically generating PCI transactions.
- Example: Generating master transactions using the GUI.
- Example: Setting up target transactions using the GUI.
» Chip and system validation using a C test program.
- Example: Using the C-API.
- Example: Setting up a memory test using the C-API.

1.3 How to obtain the HP E2920 software

Asyou work through this guide, you should have the HP E2920 software (Rev. 3.21.00 or
later) installed on a Windows NT or Windows 95 system, and work with the software as
you go through the guide. The software is downloadable from the world wide web at
http://www-eur ope.hp.com/dvt/productsE2925A. Please refer to the installation proce-
dure described on the CD cover or in the readme file on the web on how to install the soft-
ware on your system, and to the onlitsér Guide’ for a reference of all features of the
product.
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1.4 Setting up the HP E2920 software

In order to use the HP E2920 software without hardware, open the "Setup->Testcard
Configuration..." window, select "Offline (Demo Mode)" inthe "Host I /F" tab

E2920 Main Window

File B3N Exerciser Analyzer Hun  Windows Help
Show Test Setup... |

Testcard Configuration...
: Check HW

Update HW
Check Connection

[ 1]

Disconnect Hardware

I Testcard Configuration I

HW Config

Huost [P lTestcard ]

Cancel

1 PCI

Number found by BIOS:
1 R5-232

COM 1 [+ Baudrate: | 57600 [+
(> Bidirectional Centronics

LPT 1 [ &
@0

[ Exclusive Access

and check both the "PCI Analyzer E2970" and "PCI Exerciser E2971" checkboxesin
the "Testcard" tab of the same window.

I Testcard Configuration I

HW Config

Host I/F Testcard ]
Type of Testcard

E2925A: 33 MHz. 32 Bit =

Product Options
[ PCI Analyzer E2970
&
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After changing the configuration, the main window should look like this.

= E2920 Main Window [~ ]
File Setup Exerciser Analyzer Bun Windows Help
Exerciser Analyzer Run

Confg | M-Xact| Data | T-Beh ECaplE Wave | Cycle | Xact Run Stop

Setup

2.0 Application Examples

The following application examples explain how the HP E2925A can be used in various
analyzing, debugging and validation tasks. All the setup files (*.bst) and logic analyzer
trace files (*.wfm) that are mentioned in the following text can be found under
<your_installation_directory>\samples\demao. If you did not change the default setting
during installation, <your_installation_directory> will be c:\hpbest.30.

2.1 Analyzing the PCI bus

If you are:
» designing a PCI chip and you need to do bring-up or debugging,

 using athird party PCI chip on your motherboard or adapter card which you need to
evaluate,

 tryingtofind theroot cause of afailurethat occured during your chip or system level
validation,

» writing and debugging low level softwar e (e.g. BIOS code, device drivers),

you probably need to monitor the PCI busto find out whether your software generates
the correct PCI transactions, and also whether your device-under-test reacts correctly,
both on the protocol and the data level. Monitoring the PCI transactions of your device
also alows you to judge its performance in relation to its partners.

The built-in 32k state logic analyzer of the HP E2925A allows you to capture PCI traffic
and view it as a state waveform, a bus cycle listing or as a transaction listing. The follow-
ing examples show you how to set up the analyzer and how to interpret the results.

2.1.1 Example: Analyzing PCI trafficto a VGA graphicscontroller

This example shows how to set up the HP E2925A to trigger on a particular address range
and capture PCI traffic that occurs around thistrigger point. Afterwards, the captured data
can be viewed in various levels of abstraction to analyze the PCI behavior of the partici-
pating devices (in this case a Host-PCl bridge and a PCI graphics controller).
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To set up a trigger and storage qualifier for the built-in logic analyzer, us€ab# ‘but-
ton in the main window or theAhalyzer->Capture...” command in the main menu.

E2920 Main Window

File Setup Exerciser JUE=I8 Bun  Windows Help

Show Analyzer Overview... |Analyzer Run

Protocol Check...

ave | Cycle | Xact Run Stop
ap

| Waveform L.ister... Stonned

Bus Cycle Lister...
[ Transaction Lister... |

Bun
Stop

In the Capture window, select th&rigger” tab and choose trigger oPéttern”, set the
AD32 field to 000axxxx\h and theFRAME field to 0. This tells the HP E2925A to trigger
on FRAME being asserted with the AD matching the VGA graphics physical memory
address.

G

| o
| diat
@ Pattern
Signal Yalue
AD32 000z xxxh r
CBES D iwhh
b_state ooth
m_lock b
m_act b
t_lock b
t_act b
DEWSEL b
IRDY b
TRDY b
FRAME 0
SERR b
PERR b
IDSEL il *
® Occured Once
+ Did not repeat within Cycles

Now, switch to the Storage” tab of the ‘Capture” window. In this window, you can

define the storage qualifier. The defaultAdI®, which instructs the built-in logic analyzer

to unconditionally capture one sample per PCI clock. Alternatively, you can choose
“Selected Transactions/States” which allows you, for example, to suppress IDLE cycles
on the PCI bus to be stored (i.e. PCI transactions are stored back-to-back). With the
xact_cmd, m_act and t_act fields, you can further restrict what is captured in the trace
memory by storing only particular transaction types (e.g. only memory writes) or storing
only transactions where the HP E2925A is participating as a master or target respectively.
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For this example, set the storage qualiferAd™

G

Trigger ~ Storage |
oa
> Selected Transactions / States ance

Signal Yalue
m_act b r
t_act b
wact_cmd iwhh

Selected Bus States

[] Suppress Wait Cycles

Press OK” in the “Capture” window, and the built-in logic analyzer is ready to run. Press
the “‘Run” button in the main window or select th&rialyzer->Run” command in the

main menu. The status bar in the main window changes to “Running...” to indicate that the
Analyzer is running and waiting for a trigger. In the demo mode that you have selected,
the status line will indicate “Stopped” after a while

Click on the Wave” button in the main window (or use thAfalyzer->Waveform

Lister...” command in the main menu) to open the waveform viewer. Usd-the “

>| oad from file...” command in the waveform window and load the trace file

“vgal.wfm” 2. To see the same section of the waveform as shown in the following picture,
type “1443’ into theMarker A text box at the lower left corner of the window, press
RETURN and click on the->A”" button in the menu bar.

1. If you had the HP E2925A connected, it would of course only stop after the trigger event had actually
occured on the bus.

2. All thelogic analyzer trace files (*.wfm) can be found under <your_installation_director y>\sam-
ples\demo. If you did not change the default setting during installation, <your_installation_directory>
will be c:\hpbest.30.

HP E2920 Software Demo January 23, 1997 6



Waveform Viewer
File Time Signals Markers
>T »A ~B|A8|B# [4B]|B-A 2 | Z
Signal Wallh) A
AD32 A127CHh FF ><137C>__FFo00d FF_ A28 FF 1
CBE3_0 7th | ¢ 3 c Gl
FRAME [ ] |
| — 1 |
TROY
DEWSEL [
STOP | [
[l L1 [E3 [
Marker A% sa 1442 |sa 1 *]| Zoom Factor sa
e[ T L HEL
AtoB za First Sample Range -11003 to 16387 za Last Sample

If you need more information about the buttons and other controlsin the waveform
viewer, use theHelp->Help on Window...” command in the waveform viewer.

Although the waveform viewer is appropriate for analyzing single transactions or when
you need to check the state of individual control signals, it is tedious to “read” PCI trans-
actions from looking at the waveform viewer. This is where the bus cycle lister can help.
Click on the ‘Cycl€’ button in the main window (or use thAfialyzer->Bus Cycle

Lister...” command in the main menu) to open the bus cycle lister. In the bus cycle lister
window, press theT” button to go to the trigger point. Scroll around to see how it works.

= Bus Cycle Lister n -
File Search Help
Sample

1438 Memary Write A = 00021278 Edl Cross
1439 WAIT {no DEVSEL# Ref
1440 [ = 000000 BE = 0011

1441 [ = 000000ff BE = 1100 >T
1442 IDLE

1444 WAIT (no DEVSEL#

1445 [ = 000000 BE = 0011 -DISCOMMECT B

1446 WAIT (no TRDY#) -DISCONNECT B N

1447 IDLE

1445 Memary Write A = 00021280

1449 WAIT (no DEVSEL#

1450 [ = 000000ff BE = 1100

1451 IDLE

1452 Memary Write A = 00021280

1453 WAIT (no DEVSEL#

1454 [ = 000000 BE = 0011

1455 [ = 000000ff BE = 1100

1456 IDLE [+]

«[ | +

If you want to find out what the waveform is for a given line in the bus cycle lister, select
the line in the bus cycle lister and press tGedssRef” button (make sure that the wave-
form viewer is still open).
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To get amore compressed overview of the transactions that occured on the bus, click on
the “Xact” button in the main window (or use the “Analyzer->Transaction Lister...” com-
mand in the main menu).

= Transaction Lister n
File Help
Sample
1397 Memary Write A = 000a11ed D = O0ffxxxx Cross
1401 Memory Wiite A = 00081224 D = woeffuor Ref
1425 Memary Write A = 00021234 D = O0ffxxxx
1429 Memary Write A = 00021274 D = xxxxffxx T

e A=0002127c D = 00f

1445 Memary WWrite A = 00021280 D = xxxx00ff
1452 Memary Write A = 00021280 D = O0ffxxxx i
1455 - Burst - A =000a1284 D' = xood0f
1457 Memary Write A = 00021284 D = O0ffxxxx
1461 Memary Write A = 000212cd D = xxxxffxx
1465 Memary Write A = 000a12cd D = O0ffxxxx 1
1465 - Burst - A =000a12c8 D' = xoo00f
1470 Memary Write A = 000212c8 D = O0ffxxxx L
1473 - Burst - A=000a12ce D' = xood00f
1475 Memary Write A = 000a1Zcc D = O0ffxxxx Szaﬁ
1478 - Burst - A =000a12d0 D' = sxood00f
1480 Memary Write A = 000212d0 D = O0ffxxxx o
1483 - Burst - A =000a12d4 D' = xood0f
1485 Memary Write A = 000212d4 D = O0ffxxxx
1489 Memary Write A = 00021314 D = xxxxffxx

- +

2.1.2 Detecting and analyzing a protocol violation

In this example, the protocol observef the HP E2925A is used in conjunction with the
built-in logic analyzer to trigger on a protocol violation that occured during a stress test of
a VGA graphics adapter. You can load the setup for this examplevga2rbst, and the

trace data fromrga2.wfm (load vgaZ2.bst with File->Load in the main menu and vga2.wfm
with File->Load in the waveform viewer).

From the GUI, the status of the protocol observer can be checked by opening the protocol
check window with theAnalyzer->Protocol Check...” command in the main menu. This
window indicates the first rule that was violated, as well as the total number. Each rule can
be individually enabled or disabled to prevent flagging of known errors. In demo mode,

1. The protocol observer of the HP E2925A monitors 25 protocol rules from Appendix C of the PCI Spec.
2.1in real-time and flags the violation of an error with an LED on the rear panel of the board, aswell as
an error number indicated on aHEX display on the board.
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the software displays random errorsto give you an idea of how it works. Y ou can click on
the rule name field to get an explanation of what the rule is checking.

= Protocol Check n -
Rule Help
Status
Rules violated l:l
First violated Rule
Rule (click double for description) Mask Status
DEVSEL 1 Enabled oK il
DEVSEL 2 Enabled oK
DEVSEL 3 Enabled oK
TRDY O Enabled oK
TRDY 1 Enabled oK | |
TRDY 2 Enabled ERROR  |—
STOFP O Enabled oK
STOP1 Enabled oK
STOP 2 Enabled oK
LOCK O Enabled Ok [+

In order to analyze a protocol violation and find out which PCI device caused the viola-

tion, you can use the protocol observer’s output “berr” (= bus error) to trigger the build-in
logic analyzer. The “berr” signal is asserted when any one of the protocol rules has been
violated.

Press theClear” button in the ‘Captur e’ window to reset all pattern terms to “x”
(= don’t care), then set théérr” field to 1.

G

Trigger l Storage ]

> Immediate
@ Pattern
Signal Yalue
STOP b ut
SDONE b
LOCK b
GNT b
REQ b
berr 1
RST b
PAR b
SBO b |
trigger3 b =
trigger2 b
trigger! b
triggetd : X\.b 1
® Occured Once
 Did not repeat within Cycles
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When the analyzer is started while the above mentioned stresstest is performed, it triggers

and shows the following result. Note that the “berr” signal in the waveform viewer is
asserted on the trigger point. The error in this particular case is that the target commits
itself to accept a transfer in the clock cycle marked by the A marker. The data phase does
not complete in this clock cycle, because the master inserts a wait state (by deasserting
IRDY#). In the next clock cycle (marked by marker B), the target “changes its mind” and
asserts STOP#. This is a violation of rule 12d in Appendix C of the PCI Spec. 2.1.

Waveform Viewer
File Time Signals Markers
>T »A|>B A% Bal|[AB] B-A 2 | Z
Signal Wal(A) A B T
AD32 TATEZ31Dvh AD040 1B58714A3 TATEZH 23039F30
CBE3. D Dth 7 0 |
FRAME |
IRDY [ ]
TRDY |
DEWSEL
STOP |
BERR [ ] 5
@RI 3=
Marker A % sa -6 sa (1 [#| Zoom Factor l:l sa
Mark B @ m 1 1 1 1 1 1 1 1 1 1
arker |:IIZI sa 1 1 1 1 1 1 1 1 1 1
AtoB l:l za First Sample Range -251 to 16387 za Last Sample

The bus cycle lister shows the associated transaction, along with the protocol error mes-
sage.

= Bus Cycle Lister n = |
File Search Help
Sample

-8 IDLE RECH GNT# 2 | Cross
-7 IDLE RECH GNT# |-l | Ref

£ IDLE RECH GNT#

-5 Memary Write A = 00020040 RECH# GNT# >T
-4 WAIT (no DEVSEL#) RECQH GMT#

-3 D = 1b5871a3 BE = 0000 RECH#

-2 WAIT (o IRDY# RECH#

-1 0= 7a1e231d BE = 0000 -DISCOMMNECT B REQ# ERROR D3: Once a target has asserted TRDY#, it cann

a WAIT (no TRDY#) -DISCONNECT B

1 IDLE

2 IDLE

3 IDLE I

X e *

«] | +

2.2 Viewing and modifying system memory, 1/O and config

If you are:
* isolating afailure in asystem (especially when the CPU is hung),

* trying to find the root cause of afailure that occurred during your chip or system level
validation,
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» writing and debugging low level software (e.g. BIOS code, device drivers),

it isoften the case, that you need to peek and poke into physical memory locationsand 1/0
or configuration registersin your system under test. The HP E2925A provides a number of
host access functions that allow you to read and write any memory location, 1/0O or con-

figuration® register as either byte, word or Dword transfers.

2.2.1 Example: Poking into VGA frame buffer memory

In this example, the HP E2925A is used to poke some data valuesinto the video frame
buffer memory of a VGA graphics adapter.

If you are working interactively, the HP E2925A&@mmand lineinterface is the easiest
way to use these host access functions. To access the command line interface, use the
“Windows->Command Line Interface’” command in the main menu.

E2920 Main Window
File Setup Exerciser Analyzer RBun RSHQTLINYE
Command Line...

Help

Exerciser

Close All

Setup Confg | M-Xact] Data | T-Beh cle Xact Run Stop

[ Ji1 (| | | [Stopped |
[ |

In this example, the HP E2925A is used to write a character into the top left corner of the
VGA text screen (by writing a single byte to physical memory address 0xb8000) and set
the cursor next to this character (by doing two 1/0 word writes to I/0O address 0x3d4). In
the screen shot below, the three commands were typed in Bedi2e prompt. Alterna-

tively, CLI commands can be stored in an ASCII text file and executed in batch mode. The
commands shown here will “only” do the desired data transfer. You have no control over
how the transfers are performed (e.g. how many wait states will be inserted, etc.). Func-
tions to control this behavior in more detail are shown in later examples.

B  Best2-CommandLinelnteface BB

Edit Help

BestHostPCIRegSet space=mem bus addr=b8000%h szize=1 wal=41%\h +
Ready
BestHostPCIRegSet space=io bus addr=3d4\h size=2 wval=000e\h

Ready
BestHostPCIRegSet space=io bus addr=3d4\h size=2 wval=010fh
Ready

Command Line:

Best2s |

When the HP E2920 software is running in demo mode, typing commands in the com-
mand line interface window has, of course, no effect.

1. The HP E2925A can only read/write configuration space if the IDSEL signals are connected to AD lines.
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2.3 Deterministic generation of PCI transactions

If you:
» areintegrating a PCl chip into an adapter or system,

» have areport from your validation team (or even from your customer) that your PCI
chip/system is not working under certain circumstances,

you probably need to generate/reproduce a given PCI scenario and find out how your chip
behaves in the real environment on certain PCI commands, certain protocol variations,
such as master wait states, or error conditions such as wrong parity.

The HP E2925A, together with the HP E2971A Exerciser GUI, isan ideal tool in this situ-
ation. It allows you to set up and run any PCI transaction as a master or target with deter-
ministic control over the protocol behavior. For a complete reference of the available
protocol parameters, refer to the user’s guide.

2.3.1 Example: Generating master transactionsusing the GUI

The following example shows how to set up the HP E2925A as a master to generate burst
transfers into the VGA frame buffer memory whilst varying certain protocol parameters
(the example is stored undegad.bst, the trace file undergad.wfm).

Click on the M-Xact” button in the main window (or usd&Xer ciser->M aster Transac-
tions...” menu command in the main window) to open the Master Transactions window.

E2920 Main Window
File Setup ESIGEIIE Analyzer Bun  Windows Help
Show Exerciser Overview... Analyzer Run

Config Space...

Capt | Wave | Cycle | Xact Run Stop
Master Transactions...

Master Attributes...
Master Cond. Start...

[ ] Stopped

Target Decode... |
Target Attributes...

Data Memory...

Interrupt Generation...

Bun... »
Stop Master
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This transaction block generates a memory write transaction to address b8000\h and to

Master Transaction Editor

File Edit Check Search

ME

Help

m_data[da
m_data[da

{
m_xact{addr = bB000\h, cmd = m_write];
m_data[data = 11111111%h. wait = 2. relieq]:

m_data[data = 22222222%h. wait = 3. dwrpar):

ta = 33333333\h, wait = 1):
ta = 44444444\h):

m_last[data = 55555555h):
}

+

perform aburst of 5 Dwords (if the target, i.e. in this case the graphics card, does not dis-
connect earlier). The m_data statements specify the data to be transferred, along with pro-
tocol attributes! such as wait states, wrong parity, release REQ#.

When the Run” button is pressed in the main window, the software downloads this trans-
action block into the HP E2925A’s internal memory and starts execution either immedi-

ately or after a “Master Conditional Start” pattern has occured on the bus. For our
example, use theExerciser->Master Cond. Start...” menu command in the main win-

dow to open the Master Conditional Start window. The pattern in this window is set to an
address phasé (state = 3) to the address range b8000...b8XDG2 = 000b8xxx\h).

I Master Conditional Start I

Here is the waveform and bus cycle listing of the transaction block being executed. Note
the transaction that triggers the HP E2925A’s transaction block.

> Immediate
@ Pattern

Signal

Yalue

AD32

CBE3 0

iwhh

b_state

m_lock

b

m_act

b

t_lock

b

t_act

b

DEWSEL

b

IRDY

b

TRDY

b

FRAME

b

YWait after pattern seen

@ Mo

> Clockdelay

Clock Cycles

Cancel

1. Pleaserefer tothe Bus Transaction L anguage Reference section of the User’s Guide for a complete list

of protocol attributes.
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Waveform Viewer

File Time Signals Markers

T -»A -B A8l B# [AB] B*A z | 7

Signal Wallh) T
+
AD32 304%h C2A60 BE000 ¥ 11111111 22222222 =
CBE3 O 3% 53 7 0
FRAME |
IRDY
TROY |
DEWSEL |
STOP
PAR
REQ B
GNT 5
LG [ 3=
Marker A % sa |6 sa [2_ [%|Zoom Factor EI sa
Mark B E| 1 1 1 1 1 m 1 1 1 1 1
arker El sa 1 1 1 1 1 1 1 1 1 1
AtoB D za First Sample Range -16379 to 16384 za Last Sample
= Bus Cycle Lister n -
File Search Help
Sample
= ] ) - +
-4 IDLE REQ# | | Cross
Ref
-3 IDLE REQ#
-2 IDLE RECH GNT#
-1 IDLE RECH GNT# T
0 Memary WWrite A = 000bS000 RECH GNT#
1 WAIT (no DEVSEL#R, no IRDY# GNT#
2 WAIT (o IRDY#
3 0'=11111111 BE = 0000 |
4 WAIT (o IRDY# =
& WAIT (o IRDY#
53 WAIT (o IRDY#
7 BE = 0000 PARITY ERROR
8 WAIT (o IRDY#
9 ['= 33333333 BE = 0000
10 0= 44444444 BE = 0000
1 [ = 55555555 BE = 0000
12 IDLE [+
«[ | +

2.3.2 Example: Setting up target transactions using the GUI

If you are devel oping, debugging, validating or characterizing a PCl bus mastering device,
you need a programmabl e target that can react deterministically in the required fashion.
The HP E2925A provides this functionality. It has 128kB on-board read/writeable mem-
ory that can be accessed with either memory or /O transactions. The target protocol
behavior (i.e. number of wait states, termination type, error insertion, etc.) isfully pro-
grammable on a per data phase basis. The setup for this exampleisavailablein
targetl.bst, thetracefilein targetl.wfm.
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To view the target decoders, use tBxérciser->Target Decode...” menu command in
the main window.

B 0 TagetDecode 22 HMEB
File Help
[ confis. | Baad0 | BaAd1 | BaAd2 | Exp. ROM |
Enable 4| i 2] O O i
Space Caonfig Hem_32bit[#] [I0 H o Memary B
Prefetchable 1
Bus Base fedfhO00%h 0000fcth 000000004
Bus Size 246 4k 4 6 H 296KB
Decode Speed Medium [Medium [ 4] same as Std| Medium Medium
Config +
Int. Resource Prog.Regs +| Data Mem. | Data Mem. ng.'REQS * Exp. ROM
; Mailbiox
Mailbiox
Config +
Int. Base Prog.Regs +| 00000 ioooom | TTegReds + e pop
; Mailbox | |
Mailbiox 5

The target protocol behavior is defined in a similar way to that of the master. Click on the
“T-Attr” button in the main window (or use thEXerciser->Tar get Attributes...” menu
command in the main window) to view the Target Attributes window. Here is an example
of a target setup.

= Target Behavior n o

File Edit Check Search Help
+

{

t_attr[wait = 5);

t_attr[wait = 2, term = retry);

t_attr[wait = 1, dwrpai);

t_attr(term = abort);

Here is what happens when the card is accessed by a master.

Waveform Viewer
File Time Signals Markers
->T|->A|->B|AE|BE|[AB]|B"A| z | Z|
Signal Wallh) T A
AD32 FEDFBOO#h | §_ { 33221100 freessad) Eo0 § N KN NEO4 =
CBE3_0 7th [ 5 7Y 0 s 7 o e
FRAME
IRDY
TRDY |] | ]
DEWSEL
STOP . | ] . . | ] <
@3 L 210

Marker Ag sa -6 za [ [ ¥ Zoom Factor sa
MakerB[  JEea —

AtoB l:l za First Sample Range -16379 to 16384 za Last Sample
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2.4 Chip and system validation using a C test program

If you are:

« validating a PCI chip set or application chip (graphics, hard disk, network controller,
etc.),

* integrating a PCl system or PCI adapter,

you probably have your own testprogram(s) running on the target platform to validate
your device-under-test automatically after new releases or bug fixes. Of course, the goal
of your chip/system validation is to have the test coverage as close as possible to 100%,
which is never possible in areasonably complex system.

The HP E2925A can help you to increase the test coverage of your chip/system validation

by providing ready-to-use test functions that can be controlled from within your test pro-

gram. The HP E2925A comes with a C-application programming interface (“C-API”), a
library of C functions that allows you to control the complete functionality of the card,
with the controlling software running either on the target system itself or on an external
WInNT, Win95 or MS-DOS host. The C-API is even available in source code, so you can
port it to your specific hardware if it is not running one of the Microsoft operating sys-
tems.

2.4.1 Example: Using the HP E2925A C-API

The first piece of C-Code shows how the HP E2925A is controlled programmatically from
a C program. The main routine opens a connection to the HP E2925A using the function
BestOpen(). Instead of the RS232 port, the communication with the card could also be
through the bi-directional parallel interface, or through PCI if the program is running on
the target system itseBestConnect() establishes a logical connection to the card. Now,
all other C-API functions can be used. In this particular example, only the product and
serial number are retrieved from the board. At the end of a progestdisconnect()
andBestClose() must be called to close the logical connection with the card and free all
resources. This sample C program is availabteraplate.c.

You may notice that almost all functions of the HP E2925A C-API adhere to the same
“style”: They start with “Best...” to distinguish them from other functions in your code,
and they all return an error code. For readability purposes, the error checking is done in
the macro “check”, which prints an error message and exits in this example.

You can take a look at this example in template.c. If you have the HP E2925A hardware
and aMicrosoft C++ 4.0 compiler, you can compile and run the example yourself.
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Microsoft Developer Studio - capidemo - [MAIN.C *]

=| File Edit V¥iew |Insert Build Tools Window Help H

EEEFEEEECERR EREENEE

#include <stdio. h: %

#include <mini_api.h>
#define check if (status!=B_E_OK) {printf ("¥s“n", BestErrorStringGetistatus));return -1}
int main { )

b errtype =tatus:
b charptrtype version_=string:
b_handletype handle:

~% open the communication session to card, initialize internal structures =7
status=BestOpen{&handle B PORT_RS232 . E_PORT_COM1); check

~% gztablish a connection to hardware. the respective port has
exclusive access to the hardware =~
=tatu==BestConnect (handle): checlk

<% If u=zing RS5232, =et baud rate: =7
=tatus=BestR5232BaudRateSet (handle.B BD 57600): check

<% Application program goes in here, for example: ®~

<% Read product & serial number from card BIOS -
status=BestVersionGet (handle, BE_VER FPRODUCT, &wersion_string); check
printf{"Product: ¥s“n"., wersion_string):

status=BestVersionGet (handle, B_VER SERIAL, é&wversion_string). check
printf{"Serial#: ¥='n". wersion_string):

<% dizconnect the port*s
=tatuz=BestDizconnect (handle); check

<% cloze the session, deallocate mnemory *7
=tatu==BestClose(handle) . check

¥
[¢] ] »

Ready [Ind Col53 |REC|COL|OWR READ| 345 PM

2.4.2 Example: Setting up a memory test using the C-API

This example shows how one of the built-in test functions of the HP E2925A can be used
from within a C program. The sample C program is available astest_fct.c. Thelogic ana-
lyzer tracefileis stored in capil.wfm.

Before calling the function shown in the listing, a connection (BestOpen, BestConnect)
must already be established.
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Microsoft Developer Studio - capidemo - [TESTFCT.C]

test_fot(b_handletype handle)
b errtype =tatus:

<% =ztop the exerciser.
=tatusz = BestHasterStop(handle)

<% run the test in a loop until

<% run the test =~
=tatusz = BestTestRun({handle.
return(B E CK):

(

=tatusz = BestHa=sterGenPropSet (handle,

<% =gt test parameters *7

=tatuz = BestTestPropDefaultSet
=tatu=z = BestTestPropSet(handle,
=tatu=z = BestTestPropSet(handle,
=tatu=z = BestTestPropSet(handle,
=tatu=z = BestTestPropSet(handle,
=tatu=z = BestTestPropSet(handle,

B _TSTCHMD _WRITEREAD) :

just in cas=e it i= currently running %7

stopped *-

B _MGEN_REPEATHODE. E_REPEATMODE_INFINITE): CHECK

{handle): CHECK

B TST_COMPARE, 1) CHECK

B _TST_STARTADDE, 0xb8000): CHECK

B TST_NOFEYTES, 480); CHECK

B TST_FROTOQCOL. B PROTOCOL_HARD): CHECK

B TST_DATAPATTERN. E_DATAPATTERN_RANDOM): CHECK

CHECK:

=| File Edit V¥iew |Insert Build Tools Window Help >
EEEFEEEEEEEE (2] [ | %) []éa)
+
b errtype

+

[¢] ]

-

Feady

1 .
[In31.Coll |FEC|COL|OVR [READ | 453 PM

When you load the logic analyzer trace file (capil.wfm) into the waveform viewer or bus
cycle lister, you can see which transactions the test function generates, and how the target
(the graphics card in this case) reacts. Here, the transaction lister is shown.

= Transaction Lister n
File Help
Sample
0 Memary YWrite A = 000bSO000 D = fc8e/ e frnns
3 - Burst- A =000b8004 D = 09dd1713 st
4 - Burst - A =000b3003 D = 329635h
& - Burst- A =000b800c D = e00ed1da T
G - Burst- A =000b3010 D = 752057 fe
7 - Burst- A =000b3014 D = 8225852
g - Burst- A =000b3018 D = 8bia30 i
a - Burst- A =000b801c D =63013c77 Page
10 - Burst - A= 00063020 Up
21 Memory Wyrite A = 000b3020 D = e3927fd
24 - Burst- A =000b3024 D =05c74387 1r
25 - Burst- A =000b3028 D = fd01ebl1?

] - Burst- A =000b802c D = 1953:386
7 - Burst - A= 00063030
41 Memary Write A = 000bS030
a4 Memary Write A = 000bS030 D = echi25f2
a7 - Burst- A =000b3034 D = abe2coh3 I
58 - Burst- A =000b3033 D = d7ebfeds
] - Burst- A =000b303c
B9 Memary Write A = 000b803c D = 1c11562b
- +
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