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MSIM Simulator
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The mainframe instruction simulator (MSIM) enables you to run
diagnostic tests and applications without using mainframe hardware.
MSIM runs much like the actual hardware. MSIM is designed to interact
with maintenance tools in order to create a realistic maintenance
environment. You do not control MSIM directly but instead use MME
and the MDB bugger/debugger.

NOTE: The MSIM instruction simulator is currently programmed to

simulate CRAY T94 and CRAY T916 systems. (1 to 16 CPUs).

There are three main reasons why the CRAY T90 series MSIM simulator
was developed:

to provide Hardware Publications and Training (HPT) instructors
with a tool that allows them to conduct their classes without the
availability of the real hardware. More specifically, instructors are
able to demonstrate the maintenance tools, teach troubleshooting
exercises, and reinforce hardware theory using hardware training
simulators. Instructors can produce only a limited number of failures
on the real hardware.

to provide field service engineers with a tool that they can use to
practice troubleshooting techniques and to learn diagnostics. They
also use simulators as refresher training tools. The MSIM and MDB
programs are included in MTXIx maintenance releases.

to give all students in an HPT classroom the ability to work on the
same bug at the same time. Without the MSIM, students have to
split up and work in different lab shifts because only a few students
can work on a bug at the same time.

MDB Bugger/Debugger

HDM-009-0

The MSIM bugger/debugger (MDB) program enables you to duplicate
hardware errors or load simulated hardware errors (bugs) to practice
hardware troubleshooting. The primary uses of the MDB program are to:

Modify the configuration of the MSIM.

Insert hardware faults (load bugs) into MSIM and use MME to
troubleshoot the simulated hardware faults, and create and load your
own bugs.

View and change active registers and channel data.

Cray Research Proprietary 3
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*  Set breakpoints to step through diagnostic tests. (This feature was
very useful for diagnostic developers who did not have early access
to CRAY T90 series hardware.)

* Run one instruction at a time (single-step) of a diagnostic test in a
CPU.

Starting the Mainframe Simulator with the Bugger/Debugger

You can start the MSIM instruction simulator and MDB from the
OpenWindowsnNorkspace menu or from a UNIX command prompt. You
can start MME with MSIM or with MSIM and MDB from the MWS
workspace menu, as shown in Figure 1:

-— Workspace |

Brodrams ; -~ Maintenance Tools
{( Maintenance Toalsr DMSZ ..
Utilities N 731 T
Properties... HCFG ..
B BOUNDARY SCAN
M ME P
M 25 P
SMARTE P
550E P
HELOG L., P
WIMS -~k MME Simulator
{ MME Simulator LME...
SCE..
MME env O -
MME enyv 1 p -~H MMEeny 2
{ MME env 2 r o Simulater...

{ Simulator with Debugger...

Figure 1. workspace Menu Options to Start Environment 1 with the Simulator

The Simulator andSimulator with Debugger commands are programmed in
the menus to use the MMEopy 99 command line option. For
example, choosing the menu command shown in Figure 1 executes the
following command:

[crilcme/t32/bin/mme —copy 99 —2 —debug

4 Cray Research Proprietary HDM-009-0
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Copy numbers have been implemented with the CRAY T90 series MSIM
instruction simulator to enable MSIM (simulated MME) and MDB to run
on the MWS at the same time that the real MME is running. (Copy
numbers also enable multiple copies of MME to run on the MWS in order
to run diagnostics on different partitions of the mainframe.) You can
check to see if multiple copies of MME are running by entering the
psmme(process status mme) command as shown in Figure 2.

-

2014 co IW
2019 co IW
2171 co IW
2232 co IW
2234 co IW
2235 co IW

o

mws7999% psmme|sort

0:09 bin/mme0s —copy 0

0:04 bin/mme0c —copy 0

0:04 scet90s —copy 0

0:04 bin/msim —copy 99

0:01 bin/mme12s —copy 99 —sim
0:04 bin/mme12c —copy 99

~

Figure 2. Displaying MME Processes
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HPT Classroom Environment

You can run MSIM, MDB, and other maintenance tools from the HPT
classroom simulator menu. Perform the following procedure to start
MME with the simulator and debugger from an HPT classroom
workstation.

1. Entermmeto display the simulator menu shown in Figure 3.

e
:I HPT Classroom

—

Hardware Publications and Training

Simulated Maintenance Tools Programs

CME directory: JSoridome
Simulator Host:

UIDCcopy numberd: 11
Mainframe: CRAY T40

Select program (k™ kills MMESsim programs).
03 MME Environment 0
137 MME Environment 1
23 MME Environment 2
) MCESSCE Configuration (Stand-alone)
b} MDB Mainframe Simulator Bugger/Debugger
dl} CME home directory change
e} EASE Error Logger
17 LME Logic Monitor Environment
m) Mainframe selection menu
Ul User IDfcopy number change
k) ki1l all MME/simulator programs
q) quit(leave MME, etc. running)

Your choice =====}

Figure 3. HPT Classroom Simulator Environment Menu

2. Start the MME environment you want by enterind., or 2.

The first thing the MME server does is attempt to connect to the
System Configuration Environment (SCE) server. If the connection
Is successful, SCE provides MME with the components available for
use by the maintenance system. MME automatically configures
itself to use these components.

If a configuration is not available, MME displays the following
message:

6 Cray Research Proprietary HDM-009-0
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Information from the configuration server indicates
that a rmainframe configuration is not available,

Check the current configuration,

Okay

When you see this message, you need to establish a configuration using
SCE before you continue using MME, as described in the following steps.

3. Click on{Zry) to close the configuration server message.

4, Selecutilities — Configuration

from the MME base window to start
the SCE program.

vironment (MME 1.0.7) - 5IM

Configuration...
Logic Maonitor.,.,
Command Buffer.. g

5. Select tha94 default configuration file. (A configuration file,
SCET90.7001.LAST , may already exist under the
File —> Load menu.)

™ SCET90 Configuration (1
(Edit 7 ) { View v ) ( Properties.. )
Load.. Sysipm Typa Tod
Save. . o
Sysipm Seriab
Delete.. E
- Swsisin Alemaryr W
hpviond Partitiony:
Physionl Partition:
NOTE:

The MSIM instruction simulator does not support CRAY T932
systems.
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6. Click on(&eely) and then quit theCET90 window.

SCE configuration data may be echoed to a console or shell tool
window as shown in the following window.

F—;
:I HPT Classroom

—

I0Channe]Close(13)

MSIM Connection: cmdtwpe = 1020, cmdval = 20750
HMSIM: allowing (Triton) MME connection

13 = IOChannelOpen(ISIM)

SAMITY 000000 000000 017232 OB4646
I/0 LC 000000 000000 014377 075477
I/0 LC 000000 000000 014377 075470
I/0 LC 000000 000000 014377 075461
I/0 LC 000000 000000 014377 075463
I/0 LC 000000 000000 014377 075465
I/0 LC 000000 000000 014377 075467
I/0 LM 000000 000000 016120 000000
I/0 LM 174000 000000 000000 000004
I/0 LM 174000 000000 OO000DOD 000000
I/0 LC 000000 000000 014375 122231
I/0 LM 000000 000000 016160 000000
I/0 LM 174000 000000 Q00000 000000
I/0 LM 174000 000000 000000 000000
I/0 LC 000000 000000 014375 122360
I/0 LM 000000 000000 016160 000000

DMA WRT 000000 004102 056540 000100
DMA WRT 174000 000000 Q00000 000000
CPU LC 000000 Qo102 034377 072460
CPUJ LC 000000 004102 034377 079461
CPU LT 000000 004102 054377 0753463
I0Channe]1Close(13)

Memory Map: [
addr 00000000000 - Q0001777777 (000020000000 @ Available
Jhome/area/trngl1§ il

7. Enterb from the classroom simulator menu to start the MSIM
bugger/debugger (Figure 4, page 9).

Using MDB to Configure the Mainframe Simulator

When MDB is started, it attempts to connect with a simulator version of
MME and copy the configuration data that MSIM is using (this
configuration data is defined by using SCE). When you bring up MDB, it
reads and loads whatever configuration MSIM was set to.

After you have started the mainframe simulator, you can configure the
mainframe simulator or use the default configuratioa.cdnfigure the
mainframe simulator, perform the following procedure:

1. Start MDB with the simulator and debugger to display the windows
shown in Figure 4.

8 Cray Research Proprietary HDM-009-0
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NOTE: TheMsIM Configuration window opens automatically when
you start MDB. You can either use the default
configuration, or you can configure MSIM yourself.

El MSIM S imulator Eunager D e (MOE 1200 — I8 [oves P Ly ME I CollEpuration dCRAY TS
{File 2y w7 pCEAIC 20 hopanie =) [ dilichs <) Ty || Moy Sae (@) 512 Rk 550 Ty [amas ] 0 |
S50 Slze Z) 256 Fwerny F
) — L Sonle i wonl Lonny TP Spnchroslzssen Instrucisen Rullers

. A RO RO - I . | |'§:\.'n-'_ |ﬁ5:\.'n-_ I ﬁul:ﬂ-l I Tin I aFl |J.||Io |
— e e e Bl T Yl

Temeite Favior

E e |- | M Lo [ vwen Toomoe Favie ]l wall BN NEN B EXN 02 B
. .- T T . 2 — e 17 0 LN RRE RN =R L = L
. . . . . 1Y

L e S o ] L Faclor S I EH I E R E
- . T o LT . l'lA.I 10 | T | 00 IA.uu:-I [T LI Il Wic ekl ol ool

— — — e 1 1 [—= 1

fevsbpnonlled g mreakpoants TP LAFSF Lok plal B
[=iTzetecien [=i] seteien | (L TR PP e I e e e |
{__Ensbie b __fu J il <e (@ 101 A0d<= [F) 05 1i0e= @ 111 1= [ 15
. Tusable . Fhep 1]
CUtrade U T NE]] 102 <= [T 103 106 <= [T 107 fi2c=0Z) 113 11E<= [T 17
nobig [ Fayse ]
Al Bugmede CAerk ) ( Ruse ]

Figure 4. MSIM Simulator Bugger/Debugger andConfiguration Windows
2. Select the appropriate memory size fromMbeory Size [Z] menu.

NOTE: The memory size of MSIM on HPT classroom
workstations is set at 512 Kwords.

3. Select the type of simulated SSD you want fronstbe Type:
selection area (for running SSD diagnostic programs).

Click on[#==~] to use the MWS-E memory. Click §m] to use a
file on the hard disk. Click in their: field and type the name of the
directory you want to use.

4. Select the appropriate SSD size from3bp Size [¢] menu.
NOTE: TheControl Point Tuning options have not been implemented.

5. Select one of the followingPU Synchronization types:

causes CPUs to take turns executing so that they are always
running the same instructions at the same time (default).

does not synchronize instruction execution.

not currently implemented.
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6. Click on the appropriate setting from thstruction Buffers area:

enables instruction buffers in the simulator.
disables instruction buffers in the simulator.
not currently implemented.

7. Click on the appropriate setting from tbehe area:

enables simulation of cache hardware.
disables cache hardware simulation.

8. Click on the appropriate setting from thes area:

enables LATs in the simulator for LAT testing.
disables LATs in the simulator for LAT testing.

9. Specify thecompute Factor by either entering the value you want into
the Compute Factor field or by dragging the slide bar to the value you
want. Click on thg 1= ], [ ox ], [1oox ], [100ox], or[Caute]
compute factor by which you want to multiply the value in the
Compute Factor field. (If you haveso typed into the field and
set, thecompute Factor is 5,000.)

The Compute Factor specifies the number of instructions the
simulator performs before MME and MDB are updated. The higher
the compute factor, the higher the pass counts. The lower the
Compute Factor, the more often MME and MDB are updated with
data. The higher theompute Factor, the faster the simulator should
run because it does not have to stop to update the display as often.

10. Specify the/O Factor either by entering the value you want into the
I/0 Factor field or by dragging the slide bar to the value you want.
Click on thef 1= 1, [[1ex ], [1oo=], [Tecex], or [aut=] 1/O Factor
by which you want to multiply the value in the Factor field.

The /0 Factor determines the speed at which the simulator updates
channel activity. The higher the specified number, the faster channel
activity is updated.

11. Select the low-speed channel number you want to configure from the
LOSP Loopback area.

10 Cray Research Proprietary HDM-009-0
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12. Specify the channel connections by choosing the connector number

from thel=] next to each channel indicator:

104 <=

106 <= [f 101

a7

115

103

111

117

1035

113

13. From theviax CPUs: [Z] menu, choose the maximum number of

CPUs.

If you click on an individual CPU undefax CPUs:, you configure
the CPU. If you deselect a CPU undtix CPUs:, you remove the
CPU from the configuration.

14. Perform one of the following steps:

» Click on(arely) to change the values in MSIM to the values that
you have just selected.

« Clickon to cancel your changes and restore the previous

values.

Cray Research Proprietary
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Using Bugs

With MDB, you can load system-supplied bugs into the MSIM instruction
simulator and run the MME control points to identify simulated hardware
faults.

The following system-supplied user bug files are available:

* bugcachel * bugregl
* bugcache2 *  bugregl
* bugcache3 *  bugshrl
* buglatl *  bugshr2
e  bugmemil *  bugshr3
e bugmem2 *  bugshr4
*  bugmem3 * clear_mem_cache bug

e clear_reg_shr_bug

Refer to the files iricri/cme/t32/rel/msim/bugdoc for detailed
information about the bugs and for troubleshooting hints.

Loading and Applying a Bug into MSIM

To load and apply a bug into the simulator, perform the following
procedure:

1. Chooseéroperties —> Bug Mode —> User , as shown at the left.

Froperties =

P Regs/Breakpoints o
Ctripoints =

NOTE: There are no auto-mode bug files.

P Registers [

Configuration...

2. Chooseile —> Load —> Bug , as shown at the left.
The MDB Load Bug window appears:

12 Cray Research Proprietary HDM-009-0
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i MDE Load Bug

Dir: (7] [4sim/mdbuser/™

Files:

 —
bugcachez

bugcache3

buglatl

bugmerm1

bugmem2

bugmerm3

bugregi

bugregz

bugshri

buashrz

bugshr3

buashrg
clear_merm_cache_bug
clear_reg_shr_bug

BEL I

15 files found

Figure 5. MDB Load Bug Window

3. Choose their: [7] to specify the directory you want to use or triple
click on theDir field, type the directory name, and press the Return
key.

NOTE: Bug files are located in the
[cri/lcme/t32/usr/msim/mdbuser directory.

4. In theFiles scroll box, click on the bug you want to load.

5. Click oni_=a_3; MDB loads the bug into the simulator. The
currently loaded bug is indicated in therrent Bug field.

NOTE: You can also double-click on the bug to load it.

6. Choosavtilities —> Bugmaker —> Shared to apply shared register or
register bugs or choos&ilities —> Bugmaker —> Memory to apply
memory, cache, or LAT bugs.

7. From thevsiM Bugmaker window, click on the#eev) button to apply
the bug that is currently loaded.

HDM-009-0 Cray Research Proprietary 13
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Removing a Bug

14

To remove a bug from the CRAY T90 series MSIM instruction simulator,
you must load and apply one of the two clear bugs, as shown in the bottom
of theMDB Load Bug window (Figure 5). Using thedit —> Remove Bug
command will not completely remove the bug. If you use the

Edit — Remove Bug command, you may receive garbled text in the

Current Bug: field.

cridolg

Garbled text indicates that the ( Disable
bug is not completely removed.

nt Bug:
Hdit

/
>
C

* Load theclear_mem_cache_bug to remove memory, cache, and LAT
bugs.

* Load theclear_reg_shr_bug to remove register and shared register
bugs.

NOTE: After loading one of the clear bugs, you should click on the
button in the appropriatesiM Bugmaker window to
ensure that the clear bug is applied.

Cray Research Proprietary HDM-009-0
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Creating Shared Register Bugs

Chooseutilities —> Bugmaker to begin creating shared register bugs. The
MSIM Bugmaker (Shared Registers) window appears, as shown in Figure 6.

Utilities =

Bugrnaker..,

NOTE: To access the bugmaker utility, MDB must be in user bug mode.

o MSIM Bugmaker (Shared Registers)

Bug Dir: usr/msim/mdbuser,

Bug File: MNote: In the M5IM cfg window
select Sync and Apply before
Cluster Number: 00 selecting WS and DL bugs

Register Number: 00

| Shared B | Shared T | semaphore | Semaphaore/BS | all ‘

|SE,-’inc | Read | Write ‘ ‘ T/S | Clear | Set | | Bload | Get |

Intermittent Percentage:
|Source | Result | n

WS — Wait on Semaphore o 0 [J=—— 100
DL - Dead Lock

Select cpufcpus to bug :

User Defined Bugged Eits Format: Max CPUs: i
|Byte | Parcel | Halfword | W ord ‘

User Defined Bugged Eits:
QO QOO Qg QO Q00 QOO0 Qo0 Qo0 v

i

B
&
B

i ko
PR s

.

.

Eixs
4

R A wof oy

o
]

ot
s

Sadd Bug  Sto A Bug S R e R R
|on Joff] [on [off] e

L
o
e

(Apply)  (Apply &Save)  (Delete)  { Reset)

NOTES: The|%«is | and|#wul | options do not work.

Intermittent Percentage indicates the percent of time the bug is not
active. (0% means the bug is always active.)

KEY

All = All Shared Registers

Apply = Loads the bug into the simulator

Apply & Save = Loads the bug and saves it as a file
Bload = Broadside Load

BS = Broadside

DL = Deadlock

Get = Get Function

SB/inc. = Shared B Incremental

T/S = Test and Set Instruction

W/S = Wait on Semaphore

Figure 6. MSIM Bugmaker (Shared Registers) Window
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Procedure for Creating Register Bugs

You should be aware of the following points before you create a shared
register bug:

MDB allows you to create bugs (shared register and memory) that do
not match CRAY T90 series hardware. You need to define bugs that
correspond to the hardware.

If you have a predefined shared register bug loaded, that bug may
appear in thehared Registers window. You will not be able to
modify, rename, and save the bug. Theent Bug field in MDB
should readhobug before you create your own bugs.

If you have a predefined bug loaded and you click oridfe)
button, you will delete the bug from yomsim/mdbuser/
directory.

Perform the following procedure to create a shared B register or shared T
register bug:

1.

2.

Type of Bug ———» | Shared B || Shared T | E

)
Function Type —— | SB/inc || Read H ‘write | X | TS || Clear ‘ | Set |

16

In theBug File field, enter a name for the bug you are creating.
Enter thecluster Number andRegister Number.
(Use an octal number 0 through 21 for the cluster number.)

Select the type of shared register bug you want to create along with
one of the function types for that type of bug.

Semaphore/ES

NOTE: Currently, thgswr=] and[#=u] options do not work.

Click on[#] or [+ ] to pick or drop a bit.

Click on[em__], [rawn ], [marwaa], or [w.a ] to specify the format
for the bit mask of bits you want to bug.

Cray Research Proprietary HDM-009-0
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6. In theuUser Defined Bugged Bits field, enter a bit mask that indicates
the bit(s) you want to bug.

NOTE: Enter shared B register bugged bits in the lower half of the
bit mask and semaphore/BS bugged bits in the upper half.

7. Define a value in thetermittent Percentage field.

Use the slide bar or type in a value to set the percentage of time you
want the bug to be inactive. This value specifies how often the bug
will not be active. (0% means the bug will always be active.)

8. Click on the CPUs you want to bug. (Thax CPUS: [¥] menu does
not work.)

9. To apply the bug without saving it, click @ar¥). To apply and
save the bug, click oggeely &5ave)

If a bug with the same name already exists, a popup message appears
that asks if you want to overwrite the existing bug.

NOTE: To delete the bug selected in the bug file, clickafte).
To reset the window to the last loaded bug, clickent).

HDM-009-0 Cray Research Proprietary 17
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Viewing the Contents of Registers

Perform the following procedure to view the contents of registers.

1. Chooseview —> Registers , as shown at the left. MDB displays the
MDB View Registers Setup window:

Registers...
Channegls..,
o MDE View Registers Setup
Format:
Byte Half Hew
Parcel Wl card
Registers:
Exchange i} W4
B Regs W1 V3
T Regs W2 VB
Shared W3 W7
Size: Font:
Srmall Small
Medium Medium
Large Large
¥—Llarge ¥—Large
G

2. Click on aFormat [[_&=_], [_rar ] the (halfword)[_m-_]
(hexadecimal)_taw_], or[w.d_]] to indicate in which format the
register contents should be displayed.

3. Specify whichregisters you want to view by clicking on one of the
following selections:[Exmame], [Efaw ], [ Tams ], [zhama ], [vo ],
Lo v B we B[ w J[ws J,[w | orl e |

4. Click on asize [[_zmn__], [ matiuw ], [ _tam ], or[ zam ] (extra
large)] to specify the size of the window that will be displayed.

5. Click on aFont [[zman__], [radiun ], [ o ], Or[zam ] (extra
large)] to specify the size of the font that will be displayed.

6. Double click on thepru field. Type the number of the CPU that you
want to use.

18 Cray Research Proprietary HDM-009-0
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7. Click on__view.. ). MDB displays the specified register. For
example, if you select CPU 0 exchange registers, the following
window appears:

(L CPUD Regs

CPU o

P 0000000000A A0 000000 000000 000000 000000 SO 000000 000000 000000 Q00000
PN 000 A1 000000 Q00000 000000 000000 51 000000 Q00000 000000 000000
¥4 0000000 A2 000000 Q00000 000000 000000 52 000000 000000 000000 000000
EX0 0000000 A3 000000 000000 000000 000000 §3 000000 000000 000000 000000
EX1 0000000 A 000000 000000 000000 000000 54 000000 000000 000000 000000
EX2 0000000 A5 000000 000000 000000 000000 S5 000000 000000 000000 000000

EX3 0000000 A 000000 000000 000000 ©00000 56 000000 000000 ©ooo0og aooood
EX¥4 0000000 f7 000000 000000 000000 oo00od &7 000000 000000 Gooo0og aooood

CH 000 WL 000  MODES 00 SCE TRI ESL BDM MM STATS 00 WWU FPS W5 EML

IM 000000 IRP IUM IFP IOR IPR FEX IBP ICHM IMC IRT IIF IIO IPC IDL IMI FHE IAM
IF 000000 RPE MUE FPE ORE PRE EEX BPI MEC MCU RTI ICP IOI PCI DL MII MEX AMI

LATD RW:C 00 RWsD 00 PE 0000000000000 LE OOOOOOOOO0O00000 LU OoO00ooo0o0ooo00
LAT1 RW:C 00 RWsD 00 PE 0000000000000 LE OOOOOOOO000000 LU OoO00ooo00ooo00
LATZ RWHC 00 RWsD 00 PE 0000000000000 LE OOO0O0OOO000000 LU OoOo00ooo0o0ocoo0n
LATZ RWHC 00 RWsD 00 PE 00000000000CD LE OOOOO0OOO000000 LU OoO00ooo00ooo00
LAT4 RW:C 00 RWsD 00 PE 0000000000000 LE OOOOO0OOO000000 LU OoOo00ooo00ooo00
LATS RWHC 00 RWsD 00 PE 0000000000000 LE OOOOO0OOOO0O00000 LU OoOo00ooo0o0ooo0n
LATE RW:C 00 RWsD 00 PE 000000000000OD LB OOOOOOOOOOOOO00 LU OoO00oOO00ooon0a
LAT/ RWHC 00 RWsD 00 PBE 0000000000000 LB OOOOOOODOOO0O00O00 LL O0000000000000

The registers window displays simulated values located in the registers of
the MSIM program.
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Viewing Channel Data
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To view channel data, perform the following procedure:

1.

Chooseriew —> Channels , as shown at the left. MDB displays the
MDB View Channels Setup window:

) MDE View Channels Setup

Format:
Byte Half Hex

Parcel Wwiard

Channel Type:
WHISP
LOosSp

Size: Font:
small small
Medium Medium
Large Large
¥—large ¥—large

0

Click on aFormat [[_&=_], [ mar ] (halfword),[m-_]
(hexadecimal)_raz_], or[w.d_]] to indicate in which format the
register contents should be displayed.

Click on achannel [ (very high-speed channel) or
(low-speed channel)] to specify the type of channel data
you want to view.

Click on aSize [[_smn__], [_nadium ], [ o ], Or[zaw ] (extra
large)] to specify the size of the window that will be displayed.

Click on aFont [[_tman__], [ madin ], [ tam ], or[zam ] (extra
large)] to specify the size of the font that will be displayed.

Double click on thehannel # field. Type the number of the channel
you want to use.

Click on{_view.. ). The channel data is displayed in a window.
Refer to Figure 7 for an exampleliSP Channels window or to
Figure 8 for an examplgoSP Channels window.
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NOTE: The channel numbers inside teiSP Channels window should

start at number 20. The numbers may start at 07 as shown in
Figure 7; if this happens, try resizing the window from the menu
located inside thgHISP Channels window. Note that channel
tests were not tested and may not function properly.

s VHISP Channels
ESI O EMI-CPU 00 01 02 02 04 05 06 07 10 11 12 12 14 15 16 17
¢TI 00 TIIO-CPU OO0 04 02 03 04 05 06 07 10 11 12 13 14 15 16 17
EMI-CPU 20 21 22 23 24 25 2E 27 30 31 32 33 34 35 26 37
IIO-CPU 20 21 22 23 24 25 26 27 30 31 32 33 34 35 26 37
07 CA 00000000000 STAT 00000000000 GDMER ME SE EE CT
EL 00000000000 SSOA 00000000000 Int Held Enahled
10 CA 00000000000 STAT 00000000000 DMER ME SE BE CT
EL 00000000000 SSDA 00000000000 Int Held Enahled
11 CA 00000000000 STAT 00000000000 iDMER ME SE BE CT
EL 00000000000 SSDA 00000000000 Int Held Enabled
12 CA 00000000000 STAT 00000000000 GCMER ME SE BE (T
EL 00000000000 SSDA 00000000000 Int Held Enahled
13 CA 00000000000 STAT 00000000000 GGMER ME SE EBE €T
EL 00000000000 SSDA 00000000000 Int Held Enahled
14 CA 00000000000 STAT 00000000000 GGMER ME SE EE CT
EL 00000000000 SSOA 00000000000 Int Held Enahled
15 CA 00000000000 STAT 00000000000 DMER ME SE BE CT
EL 00000000000 SSDA 00000000000 Int Held Enahled
16 CA 00000000000 STAT 00000000000 CMER ME SE EE (T
EL 00000000000 SSDA 00000000000 Int Held Enabled

Figure 7. VHISP Channel Data Display

@ LOSP Channels
ESI 0 EMI-CPU OO0 O1 02 03 04 05 06 07 10 11 12 13 14 13 16 17
CI 00 TIo-CPU OO 01 02 03 04 05 06 07 10 11 12 13 14 15 16 17
EMI-CPU 20 21 22 23 24 25 26 27 30 31 32 33 34 35 36 37
IIO-CPU 20 21 22 23 24 25 26 27 30 31 32 33 34 25 36 37
100 Ca 00000000000 STAT 00000000000 EHHOH PESDISC
CL 000oooooooa Int Held Enabled
101 C& 00000000000 STAT 00000oooooaoo IGRENERROR PESDISC
CL 0o00oooooooan Int Held Enabled
102 C& 00000ooooon STAT 0000oaooooo IENEERROR PESDISC
CL 00000000000 Int Held Enabled
103 C& 00000ooooon STAT 0000oaooooo HEERROR PESDISE
CL 0ooooooaoon Int Held Enabled
104 C& 000o0aoooon STAT 0000oaoooao IGRENERROR PESDISC
CL 0o000ooooaooan Int Held Enabled
105 Ca 00000000000 STAT 00000000000 EHHOH PESDISC
CL 000oooooooa Int Held Enabled
106 C& 00000000000 STAT 00000oooooaoo e RROR PESDISE
CL 0o00oooooooan Int Held Enabled
107 C& 00000oo0oon STAT 0000oaooooo IENEERROR PESDISC
CL 00000000000 Int Held Enabled

Figure 8. LOSP Channel Data Display

Cray Research Proprietary
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Using Breakpoints

A breakpoint consists of a P register address value and a list of CPUs
assigned to that breakpoint. When you use a breakpoint and run control
points in MME, the CPU stops issuing control point instructions when the

P register value reaches the breakpoint for an assigned CPU. A CPU does
not begin issuing instructions again until you prgsgs ) or

Run

Using breakpoints, you can perform the following tasks:
e  Set a breakpoint for one or more CPUs.

* Replace an existing breakpoint with a new P register value or
assigned CPU(s).

* Enable a breakpoint for each assigned CPU; when you set a
breakpoint, the simulator automatically enables the breakpoint.

* Disable a breakpoint for each assigned CPU. This maintains the
breakpoint and the assigned CPU relationship, but the breakpoint
will not trigger in the assigned CPUs.

* Assign a CPU to one or more breakpoints. Clear or erase a
breakpoint.

e Assign more than one CPU to one breakpoint, and all the breakpoints
have the same assigned CPUSs.

e Assign more than one CPU to more than one breakpoint, and some
of the breakpoints have the some of the CPUs assigned, while other
breakpoints have other CPUs assigned.

e Select from one to four CPUs for the currently selected breakpoint or

for all defined breakpoints (MSIM supports a maximum of four
CRAY T90 series CPUs.)
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To set a breakpoint, perform the following procedure:

1.
2.
3.
E:P;iect CPUs =
Deselect CPUs =
Remove Bug
4.
5.
6.
HDM-009-0

Start an MME environment and load a control point. A control point
must be loaded before a breakpoint can be set in MDB.

Start the MDB bugger/debugger program.

Choosedit —> Set Breakpoint  to display the
MDB Set Breakpoint window:

& MDE Set Breakpoint

Select CPUs:
( Selected Breakpoint's
(Al Available CPUs )l

oy

Deselect CPUs:
{ Except Breakpoint’s )
( All CPLs )l

When any CPU hits breakpoint:
O Heldall CPUs

CPUs: Ease:
selected | [cruea ] abs |
all Mode:

| Insert | Replace

Set

Address:

&

Define which CPUs you want assigned to the breakpoint by
performing one of the following actions.

e Use the defaultpus: [_a1_] setting.

e  Click on individual CPUs in th®SIM Simulator Bugger/Debugger
base window to select (or deselect) CPUs.

Perform one of the following actions:

« To hold all CPUs when the breakpoint is reached in any CPU,
click on theHold AllCPUs  check box. Go to Step 6.

e To allow other CPUs to keep running when a CPU reaches a
breakpoint, go to Step 6.

Change the defawtse: or Mode: values if needed.
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7. Click on theaddress: field, and type the value you want. This
example uses 12216c¢ in thedress: field to set the breakpoint at

12126¢, as shown:

[ MDE Set Breakpoint

Select CPUs:
( Selacted Breakpoint’s
{ Al available CPUs

T

Deselect CPUs:
{ Except Breakpoint’s )
{ All CPUs h]

When any CPU hits breakpoint:
[0 Held &Il CPUS

CPUs; Base:
Selected | [CPUIBA | Abs |
all Maode:

| Insert | Replace

Address: Set

8. Clickoni =t 3.

9. Repeat Step 4 through Step 8 to set another breakpoint (this example
uses an address of 12241b for the second breakpoint). Refer to

Figure 9.

NOTE: Clicking on individual breakpoints listed in the
Breakpoint List: area enables you to quickly see which
CPUs are assigned to each breakpoint.
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{(File ) (Wiew v) (Edit 7) ( Properties ¥ ) ( Utllities v )

o0 (E12241b RUN
01 [E12241b  RUN
02 |E12241b RUN
03 |E12241b RUNM

3 TR I

[
RS

Breakpoint List: (D srt.t) Breakpoints CPUs
=
+00000012216¢ Relative (0 srt.t) [l ] selected | [ai1] selected |
[+00000012241b Relative (0 srt.t) | E ( Enable [ Run )
{  Disable 3 step i
| Current Bug: —14— -
— hohug Pausze )

futo Bugmodea

Figure 9. Breakpoint Set at Locations 12216¢ and 12241b

10. With a breakpoint selected, click button in the MME
window to run and monitor the control point.

You can select theiew —> Listing —> Current command from the
MME window to view the listing and instruction addresses for the
control point. Theview —> Runtime Information —> Current command
displays runtime information for the current control point and
provides updated information as the control point runs.

Running Selected CPUs or All CPUs

HDM-009-0

Before performing this procedure, ensure that you have selected the
appropriate box{[a] Or [zwara] CPUs.

To run selected CPUs or all CPUs, click@m ). The specified
CPU(s) or [=waia]) begin issuing instructions until one of the
following things occurs:

* A breakpointis reached
* Youclick on(raize___) to pause the CPU(s)

* Youclickon(tr ) to step the CPU(s)
] MME master clears the simulated mainframe
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Using Step Mode to Run a CPU or All CPUs

26

Before starting this procedure, ensure that you have selected one or more
CPUs andai] or [see=a] CPUs, as appropriate.

To use step mode to run a selected CPU or all CPUs, perform the
following procedure:

1. Set a breakpoint in MDB, as described in Step 1 through Step 8 of
the “Setting a Breakpoint” procedure.

2. With a breakpoint selected, click on button in the
MME window and wait until the breakpoint address is reached.

3. Click on thd=] or[«] button to decrease or increase the number of
instructions that will be run each time you click on
button.

4. Clickon(ser ). The selected CPU or all CPUs are now in step
mode (depending on whethef::=a] or [ai] is specified for th€PUs
selection). The CPU(s) in step mode issues the specified number of
instructions (unless a breakpoint is reached) and then pauses.

Watch the MME window to ensure that P register or CIP values
change when you use step mode to run the CPU(s).
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